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Structure of Distribution of credits Electronics & Communication Engineering Program
as per AICTE Model Curriculum 2018:

Sr. No. | Category Suggested Breakup
of Credits (Total
160)
1 Humanities and Social Science including Management 12%
| courses
2 Basic Sciences courses 257
3 Engineering Science courses-including workshop, drawing, | 24*
basics of electrical/mechanical/computer etc, .
4 Professional Core courses 48%*
5 Professional Elective courses relevant to chosen 18*
specialization/branch
6 Open subjects - Electives from other technical and/or 18*
emerging subjects
FIe Project Work, Seminzr and Internship in Industry or ] 5%
elsewhere
8 Mandatory Courses (non-credit)
[Environmental Sciences, Induction Program, Indian
Constitution, Essence of Indian Traditional Knowledge]
Total 160*

*Minor Variation is allowed as per need of the respective disciplines.
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VISION

Imparting quality technical education and creation of skilled technocrats & innovative
entrepreneurs to meet the global challenges in the socicty.

To become a leading and unique department of higher learning by fostering the best teaching-
learning environment supportad by state-of-the-art infrastructure for practical realization of
theoretical concepts and professional excellence. To impart outcome-based and continuously
evolving curriculum by inculcating comprehensive domain knowledge to develop professional
competence for meeting sustainable industrial and societal expectations. To inculcate human
values and professional ethic: amongst technocrats, researchers and entrepreneurs.

PROGRAMME EDUCATIONAL OBJECTIVES

1. Ability to generalize fundamental domain knowledge while working with electronic
equipment/systems to handie engineering problems in professional career.

5 2 Ability to get protound knowledge of modern techniques, EDA tools and to acquire
technical skills to innovate new/existing solutions to engineering problems.

3. Graduates will be known leaders in Electronics and Comm. Engineering and associated

domains of engineering due their ability solve real-world inter-disciplinary problem.

PROGRAMME OUTCOMES (POS)

1. Working with Instruments: Appreciate working of electronic equipment/systems guided by
practical experience and theoretical fundamental knowledge of Electronics & Communication
Engineering. : X

2. Extrapolating Domain Knowledge: Ability to provide solutions to real-world problems in the
ficld of Electronics & Communication Engineering by extrapolating the fundamental
knowledge of electronic devices, circuits, embedded & communication systems.

3. Innovation and Design Ability: Innovative thinking and ability to design and/or improve
products and/or systems for the society and industry for better utilization, human safety and
reduced cost.

GRADUATE ATTRIBUTES (GAS)
1. Engincering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems.

2. Problem Analysis: Identify, formulate, research literature and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences and engineering sciences.

3. Design/Development of Solutions: Design solutions for complex engineering problems and
design system components or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal and environmental considerations.
4. Conduct investigations of complex problems using research-based knowledge and research
methods including design of experiments, analysis and interpretation of data and synthesis of
information to provide valid conclusions.

5. Modern Tool Usage: Create, sclect and apply appropriate techniques, resources and modern
engineering and IT tools including prediction and modelling to complex engineering activities
with an understanding of the limitations.
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6. The Engineer and Society: Apply reasoning informed by contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
professional engineering practice.

7. Environment and Sustainability: Understand the impact of professional engineering solutions
in societal and environmental contexts and demonstrate knowledge of and neced for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader
in diverse teams and in multi-disciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and write
effective reports and design documentation, make effective presentations and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and undesstanding of
engineering and management principles and apply these to one’s own work. as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long Learning: Recognizc the need for and have the preparation and ability to engage
in independent and life- long learning in the broadest context of technological change.
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~ Semester LI [Second year]
Branch/Course: Electronics and Communication Engineering
Sr.  |Course code !Cuurse Title L T P Hrs | Internal External'1 Total | Credits
No. Marks | Marks
1 | UC-BTEC- Electronic Devices 3 0 |3 40 60 100 3
301-19
2 | UC-BTEC- Digital System Design 3 0 |4 40 60 100 4
302-19 _
3 | UC-BTEC- Electromagnetic Waves 3 0 |4 40 60 100 -
303-19
4 | UC-BTEC-304- |Network Theory 3 0 |4 40 60 100 | 4
19 '
5 | BTAMXXXI Mathematics 111 3 0 |4 40 60 100 -+
3
6 | UC-BTEC-311- |Electronic Devices 0 2|2 30 20 50 1
. 19 Laboratory
7 | UC-BTEC-312- |Digital System Design 0 Z |2 30 20 50 1
19 Laboratory
8 Foundational Course in 3 013 40 60 100 3
HSMC101-18  Humanities (Development
/HSMCI02-18% of Societies o Philosophy)
9 | UC-BTEC-321- |4-Week Institutional 0 4 |4 40 60 o/ 100 | Non-
19 Training credit
10 |BMPD-331-19  |Mentoring and e 0 2 2 | Satisfactory/Un-satisfactory | Non-
Professional Development X credit
Total 18 (4 | 10 |32 360 | 440 ‘ 800 | 24
Semester IV [Second year]
Branch/Course: Electronics and Communication Engineering
Sr. [Course code Course Title L | T [ P | Hrs| Internal| External | Total | Credits
No. Marks | Marks | Marks s &
. 1 | UC-BTEC-401- |Analog Circuits 3(1(0 (4 40 60 100 4 L
192
2 | UC-BTEC-402-  |Microprocessors and 31110 4 40 60 100 4
19 Microcontrollers
3 | BTCS-301-18 Data Structuies & 2 40 60 100 3
Algorithms '!
4 | UC-BTEC-403-19 |Signals and Systems 3[1]0 4 40 60 100 | 4
5 | HSMC122-18 Universal Haman Values—| 3 | 0 [0 |3 40 60 100 3
2: Understanding Harmony
6 | EVS-101-18 Mandatory Course- 31010 |3 100 0 100 Non- |
|Environmental Sciences . credit ||
i UC-BTEC-411-19 %Analog Circuits Laboratory | @ | 0 (2 |2 30 20 50 I
8 | UC-BTEC-412-19 Microprocessors and 6102 |2 30 20 50 1
Microcontrollers
Laboratory ;
9 | BMPD-341-19 Mentoring and Professional| 0 | 0 |2 Satisfactory/Un-satisfactory Non-
Development credit
I'oial 1836 [27 ] 368 [340 | 700 |20
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Semester V [Third year] z
e Branch/Course: Electronics and Communication Engineering
Sr. [Course code ‘Course Title LI T)|P Hr | Internal | External | Total Credit
No. | | . s. | Marks | Marks
1 | UC-BTEC-501-19 |Analog and Digital 3 |1 0 4 40 60 100 4
Communication
2 | UC-BTEC-502-19 |Digital Signai B 0 4 40 60 100 4
| Processing
| 3 | UC-BTEC-503-19 |Linear Integrated 310 0 3 40 60 Wy -3
i Circuits S s g e § )
|4 | UC-BTEC-504- Control Systems Ll 0 4 40 60 100 4
19 >
5 | UC-BTEC- Professional Flective-1| 3 | 0 03 40 60 100 3
905X-18/19 '
6 | BTMS-YYY-18 |Project Management 310 0 3 40 60 100 3
7 | UC-BTEC-511-19 |Analog and Digital 010 2 P 30 20 50 1
Communication |
Laboratory '
& | UC-BTEC-512-19 |Digital Signa! 010 20 30 20 50 |
Processing Laboratory
9 | UC-BTEC-513-19 |Linear Integrated 00 2P 30 20 50 1
Circuits Laboratory
10 | UC-BTEC-521-19 [4-Weeks Industrial 0lo 6 |6 60 40 100
Training Non-
: credit
11 |UC-BTEC-10X-19 |Professional Elective-1| 0| 0 2 | 2 | Satislactory/Un-satisfactory  |Non-
Lab (Optional)  |eredit
12 |BMPD-351-19 Mentoring and 010 2 | 2 | Satisfactory/Un-satisfactory Non- |
Professional credit |
Development |
Totai 183 16 3 390 460 | 850 24 |
7

Semester VI [Third year]
~ Branch/Course: B.Tech. Electronics and Communication Engineering
Sr. |Course code Course Tifle L | F P Hrs | Internal | External | Total | Credits
No. - Marks | Marks f
1 UC-BTEC-601-19 |Wireless Communication 3 0 & 40 60 100 | |3
2 | UC-BTCS-602-19 |Computer Networks 310 0 (3 40 60 100 3
3 | UC-BTEC-603-19 |Optical Fibers & R 0 |4 40 60 100 4
Communication
4 | UC-BTEC-604-19 [Microwave and Antenna | 3 | 1 0 |4 40 60 100 4
Engineering : :
> UC-BTEC-906X- |Profcssional Elective-2 3 8] 0 {3 40 60 100 ]
18/19 el )
6 BTEC-XXX-19/23 |Open Elective-! 3 ¥ 0 |3 60 100 3
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7 | UC-BTEC-611-19 |Optical Fibers & -4 2 12 30 20 50 1
Communication Lab

8 | UC-BTEC-612-19 |Microwave and Antenna g |0 2 |2 30 20 50 't
Engineering Laboratory |

9 | UC-BTEC-631-19 |Project-1 0 0 3 |34 60 40 100 3

10 |UC-BTEC-11X-19 |Professional Elective-2 0 |0 2 |2 Satisfactory/Un-satisfactory | Non-
Lab (Optional) credit

11 | BMPD-361-19 Mentoring and 0 |0 212 Satisfactory/Un-satistactory | Non- |
Professional Development credit

Total 18 [2 11 [31 [ 360 [440  [800 | 25

Semester VII/VIII [Fourth vear]
Branch/Course: Electronics and Communication Engineering

Sr. Course code 'Course Titie ! 6 | s Hr | Int Ext Total | Credits
No. 4 Marks | Marks '
. 1 UC-BTEC- Professional Elective-3 310 =13 40 60 100 3 i
907X-18/19
2 UC-BTEC- Professional Elective-4 310 | 0 |3 40 60 100 3 I
908X-18/19 " : '
3 UC-BTEC- Professional Elective-5 310 0 |3 40 60 100 |3
909X-18/19
4 BTEC-YYY- Open Elective-2 310 0 |3 40 60 100 3
19/23
3 BTEC-ZZZ-19 Open Elective-3 310 0 |3 40 60 100 3
6 BTMC-101-18 Indian Ccnstitution- 310 0 |3 40 60 100 Non-
Mandatory Course credit
7 BTMC-102-18  |Essence of Indian 3[0] 0|3 40 60 100 | Non-
Traditiona. credit
Knowledge-
Mandatory Course .
8 UC-BTEC-731-19 [Project-11 & Report 2 g o R o 120 80 200 6
. 9 UC-BTEC-12X-  [Professional Elective30r4 | 0] 0 22 Satisfactory/Un-satisfactory | Non-
18/19 or 5 Lab (Optional }** gredit
10 BMPD-371-19 Mentoring and Professional | 0 | 0 2 | 2 Satisfactory/Un-satisfactory | Non-
Development | aredit
~ Total 2100 [ 16 | 37 400 500 [900 | 21

Semester VII/VIII |[Fourth year]
B.Tech. Electronics and Communication Engineering

Sr. Course code Course Title Internal External | Total Credits
No. Marks Marks
1 UC-BTEC-801-19 Semester Software/Industrial 300 200 500 16
Training & Project
2 Total 300 200 500 16
Total Marks (including B.Tech. 1 Y 23r) 2680 , 3020 5700 168 |
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OR

If the students (minimum 8 students) of any Institute/College do not opt for semester training,
then the students shall be required to study the following:

Semester VII/VII [Fourth vear]

Branch/Course: Electronics and Communication Engineering

Credits |

Sr. [Course Code [Course Title L T|P Hr | Int Ext Total
No. '[ Marks | Marks
1 | BTEC-aaaa- [Professional Elective 310 0 13 40 60 100 3
18/19
2 | BTEC-bbbb- \Professional Elective 21 =03 40 60 100 3
3 [BTEC-ccee- {Professional Elective 310 - 13 40 60 100 3
18/19 ?
4 | BTEC-dddd- EProfcssionalElecti\'e 310 0 |3 40 60 100 3
18/19
5 |BTEC-802-19  |Simulation and ModellingLab | 0| 0 | 4 |4 60 40 100 4
|(Minor Project & Report) |
6 |BMPD-381-19  |Mentoring and Professional 00 2 |2 Satisfactory/Un-satisfactory | Non-
Development credit
; Total 2ol 6] 20 | 20 | S4] |16 | |

1. Four Professional Elective subjects (each of 3 credits) from any one of the Five

Professional Elective Ciroups (excluding the group which the student has opted carlier).

The student will undertake and complete a Minor Project using Simulation and

Modelling Lab & submit the Report.

3. Student has to complete 16 credits equivalent to that of One semester Industrial training
in this course. .

b

* Student may choose any onc of these as foundational courses in HUSS group as given
in AICTE Model Curriculum 2018.

Range of credits for Honors Degree -Minimum credits as per scheme are required by a
student to be eligible to get Under Graduate degree in Electronics and Communication
Engineering.

1. A student will be eligible to get Under Graduate degrec with Honours, if he/she completes
an additional 20 credits. Thzse could be acquired through MOOCs and registering in the
department.

2 Range of Credits and Courses for Major Degree in B. Tech. (Electronics and Communication
Engineering) and Minor Degiee in B.Tech. (Other Engineering)

(i) A student admitted in B. Tech (ECE) may opt for Major Degree in B. Tech. (ECE) and
Minor Degree in B.Tech. (other Engineering) with effect from 3rd semester onwards.

(i1) The student must clear his/her previous two semesters.

(iii) The student/candidate will require to clear at least five theory subljects for Minor Degree in
B.Tech. -

s S e
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B.Tech. Electronics & Communication Engineering (ECE) Study Schenve and Syllabus 2019 and onwards

IK Gujral Punjab Technical University Kapurthala

Board of Studies Electronics & Communication Engineering, Main Campus, IKGPTU Kapurthala

Subjects for Minor Degree in B. Tech Electronics and Communication Engincering (ECE)

Core Subjects:

S.No. Subject Code f Course Title Credits

1. UC-BTEC-305-18 Basic Electronics 3

2 UC-BTEC-306-18 Digilal Elsowonics .~ . | 3

3. UC-BTEC-401-18 Analog Circuits 4

4. UC-BTEC-402-18 Microprocessors and Microcontrollers 4

3. UC-BTEC-403-18 Signals and Systems 4

6. UC-BTEC-502-18 Digital Signal processing 4 ,
7 UC-BTEC-501-18 Analog and Digital Communication 4 i
8. UC-BTEC-503-18 Linear Integrated Circuits 3

9. UC-BTEC-504-13 Control Systems 0 ik

10. UC-BTEC-601-18 Wireless Communication 3
11. | UC-BTEC-603-18 | Optical Fibers and Communication 3

12 . UC-BTEC-604-18 Microwave and Antenna Engg. 4

Elective Subjects
S.No. Subject Code Course Title Credits
{2 UC-BTEC- 301- Electronic Devices 3
18
¥ UC-BTEC- 303- Electromagnetic Waves 4
18

3. UC-BTEC-906B-18 | Satellite Communication 3

4, BTEC-909A-18 Introduction to Big Data 3

i BTEC-908A-18 Artificial Intelligence 3

6. BTEC-907A-18 [nternet_ of Things (1oT) & Cleud 3

Computing i

7. | BTEC-907C-18 | Robotics and Embedded systems 3

8. BTEC-908C-18 VLSI Design 3

9 BTEC-908D-18 ' Soft Computing 3

10. BTEC-909D-18 Artificial Intelligence & Machine learning e 20
11. BTEC-907E-18 | Adaptive Signal Processing 3
12. BTEC-908E-18 Digital Image and Video Processing 3

9|Page
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PROFESSIONAL (or PROGRAM) ELECTIVE (PE) COURSES
[ELECTRONICS AND COMMUNICATION ENGINEERING]
The Professional Electives are categorized into three different Groups viz. Electronics Group,

Communication Group and Software Group. The Program Elective Groups/coursgs have been
categorized/developed keeping in mind the employment prospects of the students. The
Program design in B.Tech. ECE aims at providing domain specific knowledge to a student at
UG level in progression. The Program/course design has been carried out jointly by the
Academia in close coordination with Industry to provide a leading edge to the students and to
prepare them as per the Indusiry needs.

The student is free to choose any one group out of these listed groups. Therefore, the Head and
the Faculty of the Department should provide complete guidance and take utmost carc to
apprise the students in a most diligent manner. Usually, it will not be a case to allow the change
of the group, however, in the best interest of the students, a student can be allowed to change

‘ the group but the responsibility for teaching the pre requisite courses in the changed group shall
rest with the Department/Institute.

Professional Elective Courses {2019 Onward)

= = I
Group Name Nso Sem | Elective l Course Code Course Title ' L:T:P | Credits
1| 5 | PE1 | UC-BTEC-901A-19 | AC& DC Motors o Eemil
6 PE-2 | UC-BTEC-902A-19 | Power Electronics 3:0:0 3
5 1o e Internetl of Things (IoT) & Cloud 2:0:0 4
Electronics s ] Computing
Group 4 |t PE-3 | BTEC-907¢C-18 Robotics & Embedded Systems 3:0:0 3
"5 | 7 | PE-4 |BTEC-908C-18 VLSI Design 200 || 3
6 | 7 | PE-5 | BTEC-909C-18 Embedded Systems Design 3:00 || 3
7 | 7 | PE-5 !BTEC-909E-18 Bio Medical Processing 300 | 3
D 1 | 5 | PE1 | UC-BTEC-901C-19 | Satellite Communication 3:0:0 | 3
& g PE-2 | UC-BTEC-902C-19 | Mobile Adhoc Networks 3:0:0 3
_ - 7 | PE3 _;MB-:F-_EC-QU'?B-lS Antenna Radiating Systems 3:0:0 3
| Communication | 4 | 7 | PE-4 | BTEC-908A-18 | Artificial Intelligence 3:0:0 || 3
' Group 5 7 PE-4 :L_E;’i'.g(]:‘JOSF-'l(} Wireless Sensor Networks 3:0:0 3
CM 6 | 7 | PE-5 | BTEC-908D-18 | Information Theoryand Coding 3:0:0 || 3
| il - Artificial Intelligence & Machine !
PE-5 | BTEC-909D-18 Laening 3:0:0 || 3
1 | 5 | PE1 | UC-BTEC-901E-19 | Fuzzy Logic Systems 3:0:0 || 3
2 | 5 | PE-1 | UC-BTEC-901F-19 | JAVA Programing T, clmae| XS
3| 6 | PE2 | UCBTEC-902E-19 | Artificial Neural Networks 3:00 | 3
Software 4 7”4_ pp-3_| BTEC-907D-13 Python Programming 3:0:0 e
Group 5 7 | PE-3 | BTEC-908D-13 Soft Computing 3:0:0 3
6 | 7 | PE-4 |BTEC907E-18 Adaptive Signal processing -~ | o || 3
7 | 7 | PE-4 | BTEC-909A-18 | Introduction to Big Data 3:0:0 | 3
8 ’7 PE-5 IHBTEC-908E—18 D'igitallmage_ézj\}{deo Processing | 3:0:0 | e
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Note: Similar or any other non-repeating relevant courses available on SWAYAM, NPTEL or any
other authentic MOOCs plaiform can be taken by the student with prior approval of Head
of the Department. At the end of semester credits earned by the student will be
considered for assessment equivalent to three credits in running semester.

LIST OF OPEN ELECTIVE (OE) COURSES OFFERED BY DEPARTMENT OF
ELECTRONICS AND COMMUNICATION ENGINEERING FOR STUDENTS OF
OTHER PROGRAMS

For Odd Semester .
Sr.| Course Code iCourse Title L|T P Hours/ |Credi
No " Week | ts
1. | UC-BTEC-301-19 [Electronic Devices 3lolo3a |3
3. | BTEC-701-23 Entrepreneurship 3(0(03 3
4. | UC-BTEC-906B-18 |Satellitc Communication 310(03 3
5. | BTEC-907B-18  |Antenna Radiating Systems 3[0[0]3 3
6. | BTEC-907C-18  |Robotics and Embedded systems 310(03 3
7. | BTEC-908A-18 Arfificial Intelligence 3/10(03 3
8. | BTEC-909A-18 Inicoduction to Big Data L 310(03 3
9. | BTEC-909C-18  |[Embedded System Design 31olof3 3
10 BTEC-908D-18 Soft Computing 3/0(03 3

For Even Semester

"Sr. Course Code Course Title L | T| P |Hours/ |Credi
No - Week ts
1. | UC-BTEC-601-19 |W ireless Communication 3(o[03 . |3

| 2. | BTCS-301-18 Data Structures & Algorithms 3/0/03 3

| 3. | BTEC-605-23 Humar: Resource Management 310/(0[3 3
4. | UC-BTEC-902A-18|Power Electronics 3[0/0[3 3
5. | UC-BTEC-902C-18/Mobile Adhoc Networks 3(0/0[3 3
6. | UC-BTEC-902E-18 |Artificial Neural Networks 3/10/03 3
7. | BTEC-909B-18 [nfermation Theory and Coding 3/0/03 3

| 8. | BTEC-908C-18 VLSI Design 310/03 13
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MANDATORY COURSES (MC) (Non-Credit Courses)

Sr. | MC Course Code Course Title Hours/Week| Cred
No.| * its
1. | MC-1 |BTMC-XXX-18! Environmental Sciences 3L:0T:0P Nil
2. | MC-2 | BTMC-YYY-18| Indian Constitution 3L:0T:0P Nil
3. | MC-3 | BTMC-ZZZ-18| Essence of Indian Traditional 3LOT:0P Nil
Knowledge
IKGPTU HUSS Courses/Curricular Structure
SemesterTL-T—P—C Course No. & Title
1 2-1-0-3 L-101 Basic English
3 2-1-0-3 HSMC-103/HSMC-104 Foundation Course in Humanities
_ (Development of Societies/Philosophy) .
4 2-1-0-3 | HSMC122-18 Universal Human Values — 2: Understanding
Harmony
5-8 2-1-0-3 Humanities & Social Sciences Management Electives
List of Humanities & Social Sciences Including Management
Sr.| Course Code | Course Title Hours Credits
No.
1. HSMCI101-18 Foundational Course in Humanities; 2L:10T:0P 3
HSMC102-18 (Development of Societies/Philosophy) _
2. HSMC103-18 Education, Technology and Society L4 r0p 22 )
[ 3. HSMC104-18 History of Science and Technology in India 2L:10T:0P 3
4. [HSMC105-18 Nyaya Logic Epistemology 2L:10T:0P 3
| 5. |[HSMCI106-18 {Political and Economic Thought for a Humane 2L 10T 0P 3
| {Society
6. [HSMC107-18 'State, Nation Building and Politics in India 2L:10T:0P 3
7. [HSMC108-18 |Psychological Process 2L:10T:0P 3
8. [HSMC109-18 Positive Psychology 2L:10T0P | 3
9, HSMCI110-18 Application of Psychology 2L:10T:0P .: 3
10. HSMC111-18 Sociology. Society and Culture i 2L:10T:0P 3
11. HSMC112-18  |Epochal Shift 2L:10T:0P 3
12. [HSMC113-18 Values and Ethics 2L:10T:0P 3
: 13. HSMC114-18 Ethics and Holistic Life : 94 GR O_T:OP 3
14, [HSMC115-18 Fol'. and Vernacular Expressive Tradition 2L:10T:0P 3
A s and Popular Culture 3
15. HSMC116-18 Universal Human Conduct \ 2L:10T:0P 3
16. HSMCI117-18 _ __Gcn_dcr Culture and Development 21 IHQT:OP 3
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17. [HSMC118-18 Introduction to Women's and Gender Studies 2L:10T:0P 3
| 18. [HSMC118-18 Inftoduction to Women'’s and Gender Studies 2L:10T:0P 3
19, HISMCI119-18 ;eAd_vance Course in Peacc Research 2L:10T:0P 3
20. [HSMC120-18 Contemporary India in  Globalized Eraj 2L:10T:0P 3
IChallcngr:s of Democracy and Development
21. HSMC121-18 Making Indian Culture: Epistemic Traditions, 21:10T:0P 3
Literature and Per formative Arts :
22. [HSMC122-18 Universal Human Values 2: Understanding 2L:10T:0P 3
' i ! 1larmony ; |
23. HSMC123-18 Human relations at work 2L:10T:0P 3
24, HSMC124-18 Sanskrit Bhasa 2L:10T:0P 3
25. [HSMC125-18 Langunage and Communication 2L:10T:0P =
26. [HSMC126-18 Language and Linguistics 2L:10T:0P 3
27. [HSMC127-18 Understanding Society and Culture through| 2L:10T:0P 3
Literature
28. HSMC128-18 Fundamentals of Linguistics 2L:10T:0P 3
29. HSM(C128-18 Furdamentals of Linguistics 2L:10T:0P 3
30. HSMC129-18 Elements of Literature ; 2L:10T:0P 3
31. HSMC130-18 Humanities and Multiple Dimensions of Ecology | 2L:10T:0P 3
| 32. [HSMC131-18 Film Appreciation 20:00T0P | - 3
33, HSM@(MIM-4?2) Introduction to Tndustrial Management 2L:10T:0P | 3
34, [HSMC (MIM-480) Macio Economics 2L:10T:0P 3
| 35. [HSMC (MIM-578)  |Qu titative Methods for Decision Making 2L:10T:0P 3
36. HSMC (MIM-475) |[Eccuomics for Engineers 2L:10T:0P 3
37, [HSMC (MME-301) [Fundamentals of Management for Engineers 2L: HOT:0P 3
| 38. HSMC (MME-302) Project Management and Entrepreneurship 2L:10T:0P 3
i 39. HSMC (MME-303) |Law and Engineering 2L:10T:0P 3
i 40. [HSMC (MME-304) |[Understanding Interpersonal Dynamics 2L:10T:0P L
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UC-BTEC-301-19 . lcmans| LT P Int | Bt

Electronic Devices | 3 | 3|00/ 40| 60

Course Objective

This is one of the fundamental courses meant to recall concepts of semiconductor physics and
understand the behaviour and working of semiconductor devices using mathematical models.

Course Outcomes

At the end of this course students will demonstrate the ability to:
1. Understand physics of semiconductors and behavior of charge carriers within
semiconductors
2. Understand the working of semiconductor diodes supported with mathematical
explanation.
3. Understand the working of BJT and MOSFET with their equivalent circuit models.
4. Understand the chemical processes used in fabrication of integrated circuits.

Unit 1: Semiconductor Physics

Review of quantum mechanics; electrons in periodic lattices; e-k diagrams; energy bands in
intrinsic and extrinsic silicon; diffusion current; drift current; mobility and resistivity,

Unit 2: Diodes

Generation and recombination of carriers; Poisson and continuity equation p-n junction
characteristics; V-I characteristics; equivalent circuit models; avalanche breakdown; Zener diode;
Schottky diode; light emitting diode; tunnel diode; varactor diode, solar cell, Rectifier circuits.

Unit 3: Transistors
Bipolar junction transistor; V-1 characteristics; Ebers-Moll model; Transistor Configurations - CE,
CB, CC; MOS capacitor; MOSFET - Construction and Working; 1-V characteristics; Depletion-type
and Enhancement-type MOS.

Unit 4: Fabrication Processes
Oxidation; diffusion; ion-implantaiion; Annealing; photolithography; etching; chemical vapour
deposition (CVD); sputtering; twin-tub CMOS process.

Recommended Books

1. G. Streetman, and S. K. Banerjee, Solid State Electronic Devices, Pearson, "

2. D. Neamen, D. Biswas, Semconductor Physics and Devices, Mc(Graw-Hill Education
3. S. M. Sze and K. N. Kwok, P 1ysics of Semiconductor Devices, Jorn Wiley & Sons

4, C.T.Sah, Fundamentals of solid state electronics, World Scientific Publishing Co. Inc.
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Course Objective

This is course deals with fundamental concepts of digital electronics necessary many other
courses, like embedded systerns, VLSI and computer architecture, etc. to be studied in coming
semesters.

Course Outcomes
At the end of this course student will demonstrate the ability to:

1. Apply concepts of Boolean algebra for handling logical expressions.

2. Understand working and realization of combinational circuits.

3. Understand working flip-flops and use them in designing of sequential circuits.

4. Understand fundamental concepts of logic families and architectural of programmable

devices.
Unit 1- Number System and Binary Code

Introduction, Binary, Octal and Hexadecimal Number System, Conversion, Addition &
Subtractions in number systera. Signed and unsigned numbers, 1's and 2's compliment, ASCII
code, Excess-3 code, Gray code, BCD code. Gates: AND, OR, NOT, NOR, NAND, EX-OR, EX-NOR,
Basic theorem of Boolean Algebra, Sum of Products and Product of Sums, canonical form,
Minimization of logic function, Minimization using K-map and Q-M method.

Unit 2- Combinationai Circuits

Combinational circuit design, Adders, Subtractors and Code converters. Parity checker, seven
segment display, Magnitude comparators. Encoders, decoders, Multiplexers, De-multiplexer,
Implementation of combinatiounal circuit using MUX.

Unit 3- Sequential Circuits

Flip flops, Clocked flip flops, SR, IK, D, T and edge triggered flip flops. Excitation tables of Flip
flops. Shift Registers, Type of Shift Registers, Counter, Counter types, counter design with state
equation and state diagrams. Logic families: RTL, ECL and CMOS.

Unit 4- D/A and A/D Converters & Semiconductor Memories

D/A convertors: Weighted register D/A converter, binary ladder D/A converter, A/D converter:
Counter type A/D converter, Successive approximation A/D converter. Single and dual slope A/D
converter, A/D accuracy and resolution. Memory organization, c¢lassification and characteristics
of memories, Sequential memories, ROMs, R/W memories, PLA and PAL. Introduction to VHDL

Recommended Books

R.P. Jain, Modern digitzi Eiectronics, Tata McGraw Hill .
A Anand Kumar, Fundamentals Of Digital Circuits, PHI, 2003

W.H. Gothmann, Digital Electronics-An introduction to theory and practice, PHI
Morris Mano, Digital Uesign, Prentice Hall of India Pvt. Ltd

Bhaskar, A VHDL Primer,

it il

Prentice Hall
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Electromagnetic Waves

Course Objective

This course deals with knowledge and background required for better understanding of
Electromagnetic Waves and fundamentals.

Course Qutcomes

At the end of this course student will demonstrate the ability to:
1. Understand characteristics & wave propagation through transmission lines
2. Understand Maxwell’s equations for electromagnetic waves
3. Characterize uniform piane wave
4. Calculate reflection and transmission of waves at media interface

Unit 1: Transmission Lines

Equations of voltage and current on transmission line; propagation constant and ¢haracteristic
impedance, Reflection coefficient and VSWR; Loss-less and Low-loss transmission line; S-
parameters, Smith chart; Applications of transmission lines; Impedance matching; use of
transmission line sections as circuit elements.

Unit 2: Maxwell’'s Equations

Basics of vectors; Co-ordinate system: Rectangular, Circular and Spherical Co-ordinate systems,
Basic laws of Electromagnetics, Maxwell's equations and their interpretation, Boundary
conditions at media Interface.

Unit 3: Uniform Plane Wave

Uniform plane wave; Propagation of wave; Wave polarization; Poincare’s sphere; Wave
propagation in conducting medium; phase and group velocity; Poynting vector; power loss in a
conductor.

Unit 4: Plane Waves at a Media Interface

Plane wave in arbitrary direction; Reflection and Refraction at dielectric interface; Total Internal
reflection; wave polarization at media interface; reflection from a conducting boundacy.

Unit 5: Wave propagation in parallel plane waveguide

Analysis of Waveguide general approach; Rectangular waveguide, Surface currents on the
waveguide walls, Attenuation in waveguide. :

Recommended Books

1. RK Shevgaonkar, Electromagnetic Waves, Tata McGraw Hill India Znd Edition, 2005.

2. ECJordan & KG Balmain, Electromagnetic waves & Radiating Systems, PHI 2nd Edition,
1964. '

3. NN Rao,Fundamentals of Engineering Electromagnetics, Prentice Hall 1972.

4. DK Cheng Field & Wave Eiectromagnetics, Prentice Hall 1989.
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Course Objective

This course is meant to create mathematical foundation which can further be exfrapolated to
understand and analyze the electrical networks.

Course Qutcomes

At the end of this course student will be able to:
1. Analyze linear networks using network theorems.
2. Use Laplace transform to analyze transient & steady state response of linear networks.
3. Comprehend network parameters to analyze two port networks.
4. Realize one port netwerks using Foster’s and Cauer’s methods.

Unit 1: Network Theorems

Node and mesh analysis; impedance matrix approach for networks analysis; Network theorems:
superposition, reciprocity, Thevenin’s, Norton’s, Maximum power Transfer, compensation and
Tallegen's theorem as applied to AC circuits; Trigonometric and Exponential Fourier series,
Fourier Transform and continuous spectra Three phase unbalanced circuit and power calculation.

Unit 2: Transient & Steady State Analysis

Transient behavior, concept of complex frequency, Driving points, Poles and Zeros, Laplace
transforms and properties: singularity functions, waveform synthesis; time domain analysis of RC,
RL & RLC networks with and without initial conditions; Laplace Transforms for steady state and
transient response of networks, quality factor.

Unit 3: Two Port Networks

Impedance parameters; admiitance parameters; transmission parameters; hybrid parameters;
inter-relationships between two port network parameters; interconnection of two port networks;
T and Pi representation of two port networks; image impedance; characteristic impedance;
propagation constant; filters: low pass, high pass; band pass, band stop & Butterworth filter.

Unit 4: Network Synthesis

Realizability criteria: Hurwitz polynomial, positive real functions; network realization using
Foster’s first and second forms; network synthesis using Cauer’s first and second forms.

Recommended Books

1. Van, Valkenburg, Network Analysis, PHI

2. FF Kuo, Network Analysis & Synthesis, Wiley .
3. A.Sudhakar, S P Shyammochan, Circuits and Network, Fata McGraw-Hill
4

A William Hayt, Engineering Circuit Analysis, McGraw-Hill Education
A
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Course Objective

The objective of this course is to familiarize the prospective engineers with techniques in
multivariate integration, ordinary and partial differential equations and complex variables along
with Probability and Correlation. It aims to equip the students to deal with advanced level of
mathematics and applications that would be essential for their disciplines.

Course Outcomes

The students will learn:

1. The mathematical tools needed in evaluating multiple integrals and their usage. |
2. The effective mathemati.al tools for the solutions of differential equations that model
physical processes. |
3. The tools of differentiation and integration of functions of a complex variable that are used
in various techniques dealing engineering problems. ;

4. To introduce the solution methodologies for second order Partial Differential Equations
with applications in engineering

5. To provide an overview of probability and statistics to enginecrs

Unit 1: Transforms Calculus-I |

Laplace Transform, Propertics of Laplace Transform, Laplace Transform of Unit step
function, Impulse function. Dirac-delta function, Periodic functions. Inverse Laplace
Transform, convolution theorem, Evaluation of integrals by Laplace Transform, Applications
to ODEs and PDEs. i

Unit 2: Transforms Calculus-I1

Fourier Series, half range Fcurier Sine and Cosine serizs, Fourier integrals, Gibbs
Phenomenon, Fourier transfoimns, Relation between Laplace and Fourier transform, Properties |
of Fourier Transforms, Convclution Theorem and applications

Unit 3: Transforms Calculus-111

Basic theory of Z transforms, Translation theorem, Scaling property of Z transforms, Initial |
and Final value theorems, Difierentiation of Z tranforms Solution of Difference equations
using Z transform, Applications of Z transforms to find the sum of series |

Unit 4: Probability

Conditional probability, Discreic and continuous random vari: bles, Probability distributions:
Binomial, Poisson and Norm:.i. Poisson approximation to the binomial distribution, evaluation
of statistical parameters for these three distributions.

Unit 5: Correlation and regression

Correlation and Regression for bivariate data, Rank correiation, Curve fitting by the method of
least squares- fitting of straight lines, second degree parabolds and more general curves. Test of
significance for small and large samples (z-test, t-test, F-test and Chi-square test).

¥ Guiiral Dugia .
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Recommended Bocks

1. E. Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2006.

2. R K jain and Iyengar, “Advanced Engineering Mathematics”, 5th Edition, Narosa Publishing,

2017. i

3. P. G. Hoel, S. C. Port and C. J. Stone, “Introduction to Probability Theory”, Universal Book Stall,
2003.

4. S. Ross, “A First Course in Probabhility”, Pearson Education India, 2002.

5. W. Feller, “An Introduction tc Probability Theory and its Applications”, Vol. 1, Wiley, 1968. |
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Course Objective
This is basic course meant tc give hands on experience of semiconductor devices and making
them to use in circuits & projects.

Course Qutcomes .

At the end of this course studeri: will demonstrate the ability to:
1. Realize use of diodes ir circuits with proper understanding to their working.
2. Understand characteristics & working of BJT in different configurations.
3.  Understand characteristics & working of MOSFET in circuits.
4,  Think and design working circuits based on diodes, BJTs and MOSFETS.

Part-A: Experiments
List of Experiments

1. To Study datasheets of semiconductor devices.
To study the V-I characteristics of PN junction Zener diode.
To study a Zener diode 2s voltage regulator.
To study the output waveform of a Half-wave rectifier.
To study the output waveferm of a Full-wave center-tapped and bridge rectifier.
To study Input & output V-1 characteristics of npn/pnp BJT in CE configuration
To study Input & outpur V-1 characteristics of npn/pnp BJT in CB configuration
To study Input & output V-1 characteristics of npn/pnp BJT in CC configuration
To study the functioning of a BJT /MOSFET as a switch.
To study V-1 Characteristics of a MOSFET.

0. 0 1 gy LR de G0 T

—
e

Part-B: Lab Projects

Every individual student is required design and build one Lab Froject under the supervision of |

course teacher. Topic of the nroject may be any from the thecry contents and not limited to

following list: |

1.  Blinking linear/circular lights
Ambient light sensor based controller
Regulated dual power supp!y of #5V or £12V or mixed
BJT audio amplifier

BJT circuit for sampling of analog signal
Simulate any project idea using SPICE software

SY DL ehe (T D

21 |Page




B.Tech. Electronics & Communi-2tion Engitieering (ECE} Study Schemi2 and Syllabus 2019 and onwards
Board of Studies Electrcnice & Communication Engineering, Main Campus, IKGPTU Kapurthala .

UC-BTEC-312-19 Credits | L | T| P | Int | Ext

Digital System D(-;-s}gn fal = | 1 |o|o|z2| 30 |2

Course Objective

This is laboratory course meant to realize basic digital circuits using physical components and |
EDA tools in simulation environment.

Course Qutcomes

At the end of this course student will demonstrate the ability to:
1.  Realize combinational ircuits using logic gates.
2. Realize sequential circuits using logic gates.
3. Write & simulate VHDL programs for combinational & sequential circuits.
4.  Think and design working projects using digital 74XX ICs.

Part-A: Experiments (Any 10 Experiments)
1.  To verify the Truth-tables of all logic gates.

To realize and verify tie Half & full adder circuits using logic gates.
To realize Half & full subtractor circuits using logic gates.
To realize 4-bit binary- gray & gray-binary converters.
To realize comparator ircuit for two binary numbers of 2-bit each.
To realize Full adder & fvil subtractor circuits using 8x3 encoder.
To design Full adder & full subtractor circuits using 8x3 demultiplexer.
To design and verify the Truth tables of all flip-flops.

9.  To design Mod-6/Mod-9 synchronous up-down counter.
10.  To write VHDL program for combinational & sequential circuits from S. No. 2 to 7
11.  To write VHDL program for universal shift-register operations

Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course

teacher. Topic of the project may be any from the theory contents and not limited to following list:
1. Pulse Width Modulator based LED dimmer using 555 timer IC.

Up-down 4-bit counter with seven-segment display.

Construction of combinational circuits using universal gates. .

Bi-directional visitors counter

Traffic light control system

Any project based on Arduino platform

0N UTAWN
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HSMC 101-18/HSMC 102-18

Credits |

L

Int ‘ Ext

-

Foundational Course in
Humanities (Development of

Societies or Philosophy)

40 | 60 |

The syllabus is same as in HUSS subjects given by AICTE Model Curriculum.

Ext'—‘

UC-BTEC-321-19 Credits | L Int
4-Week Institutional Training el 60 | 40

Four wecks training in ‘he area of Electronics and Communication Engineering. This |
training should give exposure to the practical aspects of the discipline. In addition, the

student may also work on 2 specified task or project which may be assigned to him/her.
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Mentoring and Professional Non- =P o
Development* gt |

* As stated in the IKGPTU B.Tech 1st Year Scheme and Syllabus

**S/US - Satisfactory and ''nsatisfactory

* Guidelines regarding Mentoring and Professional Development
The objective of mentoring will be development of:

]

Overall Personality
Aptitude (Technical and General)

Communication Skills
- Presentation Skills

General Awareness (Current Affairs and GK)

The course shall be split in two sections i.e. outdoor activities and class activities. !
For achieving the above, suggestive list of activities to be conducted are:

Part— A
(Class Activities)

Expert and video lectures
Aptitude Test
Group Discussion

(S

4. Quiz (General/Technical)
5. Presentations by the students
6. Team building Exercises

Part- B
(Outdoor Activities)

1. Sports/NSS/NCC

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,

etc.

Evaluation shall be based on rubrics for Part— A & B

Mentors/Faculty incharges shall maintain proper record of students for each activity
conducted and the same shall be submitted to the department.
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Course Objective

This course deals design & analytical concepts of various Analog circuits like BJT/FET circuits,
feedback amplifiers, oscillators, power amplifiers.

Course Outcomes .

At the end of this course student will be able to:
1. Understand the biasing of transistors and analyze BJT/FET amplifiers .
2. Analyze various rectifier and amplifier circuits ,
3. Analyze sinusoidal and iion-sinusoidal oscillators
4. Understand various types of Power Amplifiers

Unit 1: Diode and Transistor Amplifier Circuits |
Diode Circuits, Amplifiers types: Voltage amplifier, current amplifier, trans-conductance amplifier |
and trans-resistance amplifier; biasing schemes for BJT and FET amplifiers; bias stability; |
transistor configurations: CE/ S, CB/CG, CC/CD and their features; small-signal analysis; low-
frequency transistor models; amplifier analysis: current gain, voltage gain, input resistance and
output resistance; amplifier cesign procedure; low frequency analysis of multistage amplifiers. |
High frequency transistor moc< els. |

Unit 2: Feedback Ampilifiers

Feedback topologies: Voltage series, current series, voltage shunt and current shunt feedback; |
effect of feedback on gain, bindwidth, input & output impedances; concept of stability, gain
margin and phase margin. |
Unit 3: Oscillators introduction, Types of Oscillators, Barkhausen criterion, RC-phase|
shift, Wien bridge, Hartley, Colpitt, Clapp oscillators and non-sinusoidal oscillators. -

Unit 4: Power Amplifiers |
Class A, B, AB and C power ariplifiers, their efficiency and distortions; frequency response: single
stage, multistage amplifiers and cascade amplifier. |

Recommended Books .

1. | Millman & A Grabel, Microelectronics, McGraw Hill .
| Millman & C Halkias, [ntegrated Electronics, Tata McGraw Hill

A Ramakant, Gayakwad, Op-Amps And Linear Integrated Circuits, PHI

P Horowitz & W Hill, The Art of Electranics, Cambridge University Press
A S Sedra & K C Smith, Microelectronic Circuits, Saunder's College Publishing '

ML apmm M B
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Microprocessors and
Microcontrollers

Course Objective

This is course deals with fundamental concepts of digital electronics necessary many other
courses, like embedded systems, VLSI and computer architecture, etc. to be studied in coming
semesters.

Course Outcomes
At the end of this course student will demonstrate the ability to:
1. Understand architecture &functionalities of different building block of 8085
microprocessor. 3 '
2. Understand working o: different building blocks of 8051 microcontroller.
3. Comprehend and apply nrogramming aspects of 8051 microcontroller.
4, Interface & interact with different peripherals and devices.

Unit 1: Microprocessor 8085

History of microprocessors; microprocessor 8085 Architecture, Pin configuration; Memory '
Interfacing; microprocessor programming model; 8085 instructions; Addressing modes; |
programming techniques, couriters and time delays; stack and subroutines; interrupts.

Unit 2: Microcontrolier 8051 - Building Blocks

Microprocessor vs microcontrolier; RISC vs CISC architectures; microcontroller 8051:
architecture, pin configuration, rflag-bits and PSW register, input-cutput ports, register banks and
stack; semiconductor memovies: ROM, SRAM, DRAM, virtual memory, cache memory; memory
organization.

Unit 3: Microcontroller 8051 - Programming |
Assembly language programming; data types and directives; jump loop and call instructions; 1/0
port programming; addressing modes and accessing memory using various addressing modes;
arithmetic instructions and programs; logic instructions and programs; single bit instructions and|
programming, 8051 interrupts; timer/counter programming in the 8051.

Unit 4: Microcontrelier 8051 - Interfacing

Parallel and serial ADC& DAC interfacing; LCD interfacing, Keyboard interfacing; sensor
interfacing; interfacing with cxternal memory; matrix keypad; stepper motor interfacing; DC
motor interfacing and PWM. '

Recommended Books
1. R S Gaonkar, MlCrO[J‘DCt?aSOI' Architecture, Prog mming and Application with 8085,
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2. Kenneth Ayala, The 8051 Microcontroller, Cengage Learning

Douglas Hall, Microprocessors Interfacing, Tata McGraw Hill
4. Subrata Ghoshal, 8051 Microcontroller: Internals, Instructions, Programming and

Interfacing, Pearson Education
5. K Uma Rao, Andhe Pallavi, The 8051 Microcontrollers: Architecture, Programming and |

Applications, Pearson Education.

ot
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Data Structures and Algorithms 3. | B0l o| 4 | @

Finalized by the concerned Board of Studies of Department of Computer Science and

Engineering.
Course Objectives:

The objective of the course is to impart the basic concepts of data structures and algorithms,
to understand concepts abcut searching and sorting technique and to understand basic
concepts about stacks, queues, lists, trees and graphs, data structures.

Course outcomes
Student will be able to:

1. Understand operations like searching, insertion, deletion, traversing on linear Data |
Structures and to determine their computational complexities

2. Understand operations like searching, insertion, deletion, traversing on various
nonlinear Data Structures and to determine their computational complexities

3. Write algorithms {or Selection Sort, Bubbie Sort, Insertion Sort, Quick Sort, Merge
Sort, Heap Sort and compare their performance in term of Space and Time
complexity. :

4. Apply appropriate Data Structure as per specific problem definition

Detailed contents: Module 1: |
Introduction: Basic Terminologies: Elementary Data Organizations, Data Structure Operations: |
insertion, deletion, traversai etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space

trade off. Searching: Linear Search and Binary Search Techniques and their complexity ‘

analysis.

Introduction to pointers and dynamic memory allocation, use of pointers in self-referential

data structures.

Module 2:

Stacks and Queues: ADT Stack and its operations: Algorithms and their complexity analysis, |
Applications of Stacks: Expression Conversion and evaluation — corresponding algorithms and
complexity analysis. ADT queue, Types of Queue: Simple Queue, Circular Qugue, Priority
Queue; Operations on each types of Queues: Algorithms and their analysis. '

Module 3:

Linked Lists: Singly linked lists: Representation in mémory, Algorithms of several operations: |
Traversing, Searching, Insertion into, Deletion fr‘oﬁy' ked list; Linked representation of Stack

ek ﬁﬁ‘@/ VP N
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and Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis;
Circular Linked Lists: all operations their algorithms and the complexity analysis.

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree,
Binary Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms with

complexity analysis, Applications of Binary Trees.

Module 4:

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection
Sort, Bubble Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and
Comparison among all the methods, Hashing.

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and

complexity analysis.

Suggested books:

1. “Classic Data Stuructures”, Samanta and Debasis, PHI publishers

2. “Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, Sartaj

Sahni, Computer Science Press.

“Data Structures with C (Schaum's Outline Series)”,Seymour Lipschutz, Mc Graw Hill.

4. Algorithms, Data Structures, and Problem Solving with C++”, lllustrated Edition by
Mark Allen Weiss, Addison-Wesley Publishing Company

5. “How to Solve it by Computer”, 2nd Impression by R. G. Dromey, Pearson Education.

o

P&SMC 122-18 Credits | L | T | P | Int | Ext
Universal Human Values-2 : "

2 igdeE 0] a0 | el
I Understanding Harmony |

The syllabus of this course is same as given in detailed HUSS group syllabus in AICTE Model |
Curriculum 2018.
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Signals & Systems e 4 | 3|1]0]|40] 60

Course Ob]ectlve' The objective of this course is to enable students to apply mathemaucai
concepts and tool in analysis of electrical signals and systems.

Course outcomes: |
At the end of this course students will demonstrate the ability to:
. Mathematically characterize different types of signals and systems.
Analyze the behavior of iinear-shift invariant systems.
Apply concepts of Fouiier and Laplace Transforms to analyze continuous-time signals and |
systems. |
4. Investigate discrete-time signals and systems using Discrete-Time Fourier and Z-Transforms
and simple Probability cencepts.

v

Unit 1: Introduction to Signals and Systems |
Classification of Signals: Periodic and Aperiodic signals, continuous and discrete time signals,
continuous and discrete amplitude signals; Linear and nonlinear signals, Causal and non-causal signals,
Even and odd signals, Energy and power signals: System properties: linearity, shift-invariance,
causality, stability, Realizability.

Unit 2: Linear-Shift Invariant Systems

Linear shift-invariant systems. Impulse response and step response ;Convolution, Input-output
behaviour with Aperiodic convergent inputs; Characterization of causality and stability of LSI systems;
System representation through differential equations and difference equations; Periodic inputs to an LSI |
system; Notion of frequency response and its relation to the impulse response.

Unit 3: Continuous-Time Analysis of Signals and Systems

Fourier Series; Fourier Transform; Magnitude and phase response; Properties of Fourier Transform: |
Convolution/Multiplication, Duality, Time-shifting, Frequency-shifting, Time-scaling, Integration and
differentiation in time-domain; Review of Laplace Transform for continuous-time signals and systems;
Notion of Eigen functions of LSI systems; System transfer function and poles-zeros analysis: Solution
to differential equations and system behaviour.

Unit 4: Discrete-Time Analysis of Signals and Systems

Sampling Theorem and its proof; Spectra of sampled signals; Aliasing and its effects; Reconstruction
and its implications; Probability: Mean, median. mode and standard deviation; combinatorial
probability, probability distribution functions. Discrete-Time Fourier Transform (DTFT); Discrete
Fourier Transform; Parseval’s Theorem; Review of Z-Transform for discrete-time signals and systems:
System functions; Region of convergence and z-domain analysis, Conditional Probability..

Recommended Books:
1. Allan V. Oppenheim, S. Wilsky and S. H. Nawab, Signals and Systems, Pearson Education
IJ Nagrath, S N Sharan, R Ranjan S Kumar, Signals and Systems, Tata McGraw Hill
B.P. Lathi, Signal Proce-sing and Linear Systems, Oxford University Press
S Poornachandra, B Sas kala, Signals and Systems,\Tata McGraw Hill
Robert A. Gabel, Richard A. Roberts, Signals and Linear Systems, John Wiley and Sons.
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EVS-101-18 Credits | L | T | P | Int | Total

Mandatory Course: i . |
: J 4 | 3]0 |0 [100] 100

Environmental Sciences cre

Finalized by the Board of Studies of Department of Civil Engineering. .

Course Outcomes:

1. Students will enable to understand environmental problems at local and national level |

through literature and general awareness.

2. The students will gain practical knowledge by visiting wildlife areas, environmental
institutes and various personalities who have done practical work on various
environmental Issues.

The students will apply interdisciplinary approach to understand key environmental
issues and critically analyze them to explore the possibilities to mitigate these

(5]

problems.
4. Reflect critically abo 1t their roles and identities as citizens, consumers and
environmental actors in a complex, interconnected world

1. Environment Science (Mandatory non-credit course)

We as human being are not an entity separate from the environment around us rather we are a
constituent seamlessly integrated and co-exist with the environment around us. We are not an
entity so separate from the environment that we can think of mastering and controfling it rather
we must understand that each and every action of ours reflects on the environment and vice |
versa. Ancient wisdom drawn from Vedas about environment and its sustenance reflects these
ethos. There is a direct application of this wisdom even in modern times. Idea of an activity
based course on environment protection is to sensitize the students.

Detailed Contents

Module 1: Natural Resources: Renewable and non-renewable
|

resources

Natural resources and associated problems.
a) Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forest and tribal people. '
b) Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams-benefits and problems.
¢) Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral resources, case studies. i
d) Food resources: World food problems, changes caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide ptoblems, water logging, salinity, case
studies. "
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e) Energy resources: Growing energy needs, renewable and non-renewable energy sources, use |
of alternate energy sources. Case studies.

f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion |
and desertification.,

* Role of an individual in conservation of natural resources.
» Equitable use of resoureces for sustainable lifestyles.

Module 2: Ecosystems |
Concept of an ecosystem. Structure and function of an ecosystem. Food chains, food webs and
ecological pyramids. Introduction, types, characteristic features, structure and function of |
following ecosystems:

a. Forest ecosystem
b. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Module 3: Biodiversity and its conservation

» Introduction — Definition: genetic, species and ecosystem diversity.

* Biodiversity at global, National and local levels.

+ Inida as a mega-diversity nation

* Hot-sports of biodiversity.

» Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts.
* Endangered and encemic species of India

Module 4: Social Issues and the Environment ,

* From Unsustainable to Sustainable development

* Resettlement and rchabilitation of people; its problems and concerns.

* Environmental ethics: Issues and possible solutions.

¢ Climate change, giobal warming, acid rain, ozone layer depletion, Nuclear accidents,
and holocaust. Case Studies.

+ Public awareness.

*ACTIVITIES |

Nature club (bird watching. recognizing plants at institute/at home, recognizing local animals,
appreciating biodiversity) i
Impart knowledge and inculcate the habit of taking interest and understanding biodiversity in
and around the college campus. The students should be encouraged to take interest in bird
watching, recognizing local plants, herbs and local animals. The students should be encouraged
to appreciate the difference in the local biodiversity in their hometown, in the place of their
study and other places they visit for vacation/breaks etc. |

Following activities must be ixcluded.
Identify a tree fruit flower peculiar to a place or having origin from the place.

Making high resolution big photographs of small creatures (beeg, spiders, ants. mosquitos etc.)

especially part of body so that peeple can recognize (games on récognizing animals/plants). |
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Videography/ photography/ information collections on specialties/unique features of different |
types of common creatures.

Search and explore patents and rights related to animals, tices etc. Studying miracles of
mechanisms of different body systems

1(A) Awareness Activities: .

a) Small group meetings about water management, promotion of recycle use, generation
of less waste, avoiding clectricity waste
b) Slogan making event
¢) Poster making event
d) Cyclerally
e) Lectures from experts
f) Plantation
g) Gifting a tree to see its full
growth
h) Cleanliness drive |
i) Drive for segregation of waste
1) To live with some eminent environmentalist for a week or so to understand his work
1) To work in kitchen garden for mess
k) To know about the different varieties of plants
1) Shutting down the fans and ACs of the campus for an hour or so
m) Visit to a local area to document environmental asscts
river/forest/grassland/hill/mountain/lake/Estuary/Wetlands
n) Visit to a local polluted site-Urban/Rural/Industrial/A gricultural
o) Visit to a Wildlife san :tuary, National Park or Biosphere Reserve

Suggested Readings |
1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.
) Bharucha Erach. The Biodiversity of India, Mapin Publishing Pvt. Ltd.,

Ahmedabad — 380 013, India, Email:mapin@icenet.net (R)
3. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p
4, Clark R.S., Marine Pollution, Clanderson Press Oxford (TB)
5 Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,
Environmental Encyclopedia, Jaico Publ. House, Mumabai, 1196p

6. Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural
History Society, Bombay (R)

T Heywood, V.H &Waston, R.T. 1995. Global Biodiversity Assessment. ‘
Cambridge Univ. Press 1140p.

8. Mhaskar A.K., Matter Hazardous, Techno-Science Publication (TB)

9. Miller T.G. Jr. Environmental Science, Wadsworth Publishing Co. (TB)

10. Odum, E.P. 1071. Fundamentals of Ecology. W.B. Saunders Co. USA, 574p

11. Townsend C. Harper J, and Michael Begon, Essentials of Ecology, |
Blackwell Science (TB)

12 Trivedi R.K., Handbook of Environmental Laws. Rules Guidelines,
Compliances and Stadards, Vol I and 11, Enviro Media (R)

13. Trivedi R. K. and P.K. Goel, Introductiof to air pollution, Techno-Science
Publication (TB)

14, Wanger K.D., 1998 E11vi1‘0n1nc11tz:,]\\'q agément. W.B. Saunders Co.
\\I'.Il

Philadelphia, USA 499p.
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Analog Circuits Lab e t |0 [ 2|80 2]

Course Objective
This laboratory course deals design & analytical concepts of various analog circuits like BJT/FET
circuits, feedback amplifiers, oscillators, power amplifiers.

Course Outcomes

At the end of this course student will demonstrate the ability to:
1. Study and verify the characteristics of diodes/BJTs in circuits with proper understanding
to their working. _
2. Understand frequency response & working of various types of Oscillators. |
3. Understand characteristics & working of Power amplifiers.
4, Think and design working circuits based on diodes, B]Ts and MOSFETs.

Part-A: Experiments

List of Experiments:
1.To Study the Output waveforms of diode clipper and Diode Clamper circuits.
2.To study the Input/Outp it V-1 characteristics of BT in CE configuration.
3.To study Emitter follower circuit.
4. To calculate the frequency of RC phase shift oscillator.
5.To measure the frequency of Wein bridge oscillator.
6. To measure the frequency of Hartley oscillator.
7. To measure the frequency of Colpitt’s oscillator.
8. To study Gain analysis of Class-A Power Amplifier
9. To study Gain analysis of Class-B Power Amplifier
10. To study Gain analysis of Class B Push-pull Power Amplifier

Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course
teacher. Topic of the project may be any from the theory contents and not limited to following list:
1. BJT audio amplifier
2. Op-Amp based square and triangular waveform generator
3. Any project based on [2T/Arduino platform
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Lab

Microprocessors aind Microcontrollers

Course Objective

This is laboratory course meant to write programs using 8085/8086 microprocessor and learn
interfacing using 8051 microcontoller for general operations.

Course Outcomes

At the end of this Lab course student will be able to:
1.  Write programs for ccinmon arithmetic operations with 8- bit/16-bit numbers using 8085.
2. Write programs for transfer, sort block of data with 8085 processor.
3.  Write programs for contro!ling stepper and DC motors using Microprocessor(s).
4 Write programs to generate waveforms and interface ADC and DAC using of 8051
Microcontroller.

Part-A: Write programs in Assembly language & embedded C
to

Add two 8-bit numbers stored in registers or internal /External memory locations.
Multiply two 8-bit numbers.

Multiply two 16-bit numbers.

Transfer block of data {rom internal memory locations to external memory locations
Sort block of data in ascending or descending order.

Generate 5KHz pulse waveform of 50% duty cycle.

Interface ADC and DAC.

Interface Matrix Keyboard.

Interface LCD Displays.

Interface Stepper Motcr.

Control DC motor using PWM.

ol e L L L B
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Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course

teacher. Topic of the project may be any from the theory contents and not limited to following list:
1.  RFID attendance systeim

Home automation

Robotic vehicle

Sensor traffic lights

Floor cleaning robot

Robot for defense applications

GPS vehicle tracking

Accident identification and SMS
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Mentoring and meesswnal e | LIS b e
Development* - G

. 5

* As stated in the IKGPTU B. Tech 1st Year Scheme and Syllabus
**S/US - Satisfactory and Unsatisfactory

* Guidelines regarding Montoring and Professional Development

The objective of mentoring will be development of: .

Overall Personality

Aptitude (Technical and General)

General Awareness (Current Affairs and GK) |
Communication Skills

Presentation Skills

The course shall be split in tweo sections i.e. outdoor activities and class activities.

For achieving the above, suggestive list of activities to be conducted are:

Part— A
(Class Activities)
1. Expert and video lectures
2. Aptitude Test
3. Group Discussion
4. Quiz (General/Technicai)
5. Presentations by the students
6. Team building Exercises
Part— B

(Outdoor Activities)
1. Sports/NSS/NCC |
2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,
etc. |
Evaluation shall be based on rubrics for Part— A & B
Mentors/Faculty incharges shall maintain proper record student wise of each activity |
conducted and the same shall be submitted to the department.
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Analog and Digital Communication 4 |3[t] o] 40| 6o

Course Objective
This is one of the fundamental courses meant to know the concepts of Analog as well as Digital
Communication and understand the working of common communication techniqugs.

Course Outcomes

At the end of this course students will demonstrate the ability to:

1. Analyze and comparc different analog modulation schemes for their efficiency and
bandwidth

2. Analyze the behavior of a communication system in presence of noise

3. Investigate pulsed modulation system and analyze their system performance

4. Analyze different digital modulation schemes and can compute the bit error performance

Unit 1: Analog Communication

Review of Signals and Systems, Frequency domain representation of signals, Amplitude
Modulation: Transmission and Reception of DSB, SSB and VSB, Angle Modulation, Spectral
characteristics of angle modulated signals, Principles of Frequency and Pulse Modulation,
Representation of FM and PM signals |

Unit 2: Elements of Detection Theory

Review of white noise characteristics, Noise in amplitude modulation and Angle Modulation
systems, Pre-emphasis and De-emphasis. Review of probability and random process Gaussian
noise characteristics, Baseband Pulse Transmission: Inter symbol Interference and Nyquist |
criterion. |

Unit 3: Digital Communication

Analog to Digital: Need, Sanipling process, Pulse Amplitude modulation and Concept of Time

division multiplexing, Pulse code modulation (PCM), Differential pulse code modulation.

Delta modulation and de odulation, Adaptive and Sigmz Delta Modulation, Noise

considerations in PCM, Digital Multiplexers. |

Unit 4: Digital Modulation Techniques
Phase Shift Keying, Frequency Shift Keying, Quadrature Amplitude Modulation, Continuous
Phase Modulation and Minimum Shift Keying.

Recommended Books |
. Haykin S., "Communication: Sysiems", John Wiley and Sons, 2001.

. Proakis J. G. and Salehi M., "Communication Systems Engineering”, Pearson Education, 2002.

. Taub H. and Schilling D.L., " “rinciples of Communication Systems”, Tata McGraw Hill, 2001.

. Wozencraft J. M. and Jacobs I. M., ""Principles of Communication Engineering”, John Wiley, 1965.
5. Barry J. R, Lee E. A, and Musserschmitt D. G., “'Digital Communication", Kluwer Academic
Publishers, 2004. .

6. Proakis J.G.. " Digital Communications", 4th Edition, McGraw | ’}!, 2000, |
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Digital Signal Processing 4. |3

.........

Course Objective

This is one of the fundamcutal courses meant to know the concepts of Digital Signal
Processing and understand the commonly used digital filters and systems.

Course Outcomes

At the end of this course students will demonstrate the ability to

1. Represent signals mathematically in continuous and discrete time and frequency domain
2. Get the response of an LSI system to different signals

3. Design of different types of digital filters for various applications

Unit 1: Discrete Time Signals & Systems .

Review of Signals & System, Discrete time sequences and systems; Representation of signals on
orthogonal basis; Sampling and reconstruction of signals; Discrete systems attributes, Basic
elements of digital signal processing such as convolution, correlation and autocorrelation,
Concepts of stability, causality, linearity, difference equations. Implementation of Discrete
Time Systems, Linear Periodic and Circular convolution, Z-Transform, Inverse Z-Transform
mecthods, Properties of Z-Transform.

Unit 2: Analysis of Discrete LTI sytesms

Analysis of Linear time invariant systems, Frequency Analysis, Inverse Systems, Discrete
Fourier Transform (DFT) and Fast Fourier Transform (FFT) with their properties, Inverse DFT
and FFT methods, Goertzel Algorithm.

Unit 3: Digital filters Design

Structures of realization of discrete time system, direct form, Cascade form, parallel form and
lattice structure of FIR and IIR systems. Time Invariant and Bilinear Transformation Methods.
Rectangular, Hamming and Hanning Window methods, Park-McClellan's method. Design of
[IR Digital Filters: Butterworth, Chebyshev and Elliptic Approximations; Low pasg, Band pass,
Band stop and High pass filiers. Effcet of finite register length in FIR filter design, Matched Z-
Transformation, Analog and Digital Transformation in the Frequency Domain.

Unit 4: Introduction to Multirate signal processing and DSP processors
Concepts of Multirate Sigrel Processing, need and significance, Applications of DSP,
Limitations of Analog signal processing, Advantages of Digital signal processing, Introduction
to Architectures of ADSP and TMS (C6XXX) series of processors.

Recommended Books
1. S. K. Mitra, Digital Signal Processing: A computer based approach. TML, 2001.

2. A.V. Oppenheim and Schafer. Discrete Time Signal Processing, Prentice Hall, 1989.

3. John G. Proakis and D.CG. Manolakis, Digital Signal Processing: Principles, Algorithms And
Applications, Prentice Hall, 1997,

4. L.R. Rabiner and B. Gold, Thzory and Application of Digital Signal
5. JL.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall,
6. D. J. DeFatta, J. G. Lucas and W. S. Hodgkiss, Digital Signal Progs

‘ocessing, Prentice Hall, 1992.
992,
il John Wiley& Sons, 1988.
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e

Linear Integrated Circuits | 4 o A0 i

(V5]
—
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Course Objective
This is one of the fundamental courses meant to introduce the theoretical & circuit aspects of Op-
amp, which is the backbone foi the basics of Linear integrated circuits.

Course Outcomes

At the end of this course students will demonstrate the ability to:
1. Infer AC & DC analysis of constituent blocks of Op-Amp.

2. Interpret and elaborate the characteristics and parameters of Op-Amp circuits. |
3. Analyze and design linear ¢ nd non-linear applications using op-Amp circuits.
4. Explain working and applications of Timer, PLL and Voltage regulators ICs.

Unit I: Differential Amplifiers

Differential amplifier circuit configurations: Dual input-balanced output, Dual input- unba]anced
output, Single input-balanced sutput and Single input-unbalanced output differential amplifier; |
DC analysis of differential amplifier; AC analysis of differential amplifier differential; leferentlai
amplifier with swamping resistors; Constant current bias and current mirror circuits; Level |
translator circuit; Differential amplifier using Op-Amp; .

Unit II: Operational Amplifiers

Op-Amp 1C741: Block diagram representation, Schematic representation, IC packaging types, Pin|
Identification, Operational temperature ranges, Overview & interpretation of IC datasheets;

Characteristics of ideal and practical Op-Amp; Equivalent circuit of an Op-Amp and its voltage/
transfer curve; Op-Amp parameters: Input offset voltage, Input bias current, Input offset cur rent,

Output offset voltage, Thermal drift, Common Mode Rejection Ratio (CMRR), Power Supply
Rejection Ratio (PSRR], Slew rate: Effects of positive and negative feedbacks on Op-Amp circuits.

Unit II1: Applications of Op-Amp

DC and AC amplifiers: Differential, Inverting & Non-Inverting amplifiers; Peaking Amplifier;
Summing, Scaling, Averaging Amplifiers & D/A Converter; Voltage to current converter; Current
to voltage converter; Log znd Antilog amplifier; Integrator circuit; Differentiator circuit;
Comparator circuit; Window detector; Zero-crossing detector: Schmitt trigger; Butterworth
filters: First order low pass aad high pass filters, Second order iow pass and high pass filters,
Higher order filters, Band pass filter, Band reject filters and all pass filter; Oscillators & waveform
generators: Phase shift osciilator, Wein bridge oscillator, Quadrature oscillator, Square wave
generator, Triangular wave generator, Sawtooth wave generator, Voltage controlled oscillator; V
to F and F to V converters; Instrumentation Amplifier.

Unit IV: Specialized (C Applications
IC 555 Timer: Pin configuration, Block diagram; Application of IC 555: Monostable, Astable and
Bistable multivibrator; Phase i.ock Loops: Operating principles & applications of IC 565; Voltage
Regulators: Fixed voltage regulators, Adjustable voltage regulators, Switching regulators. -

Recommended Books |
1. Op Amps & Linear Integrated Circuits by Ramakant A. Gayakwad, Pearson, 4 Ed. '
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3. Operational Amplifiers and Linear Integrated Circuits by R.F. Coughlin & F.F. Driscoll, PHI, 1996

UC-BTEC-504-19 Credits | L [T P [ Int [ Ext|]

Control Systems o St el lumE s ‘

Course Objective
This is the course meant to gain the knowledge of important control systems, characterize them
and study their state behaviour.

Course Outcomes

At the end of this course students will demonstrate the ability to
1. Characterize a system and find its study state behaviour

2. Investigate stability of a sy'stem using different tests

3. Design various controllers

4. Solve liner, non-liner and optimal control problems

Unit 1: Introduction to Control Systems

Industrial Control system examples. Transfer function. System with dead-time. System
response. Control hardware and their models: potentiometers, synchros. LVDT, DC and AC
servomotors, Tacho generators, Electro hydraulic valves, hydraulic servomotors, electro
pneumatic valves, pneumatic actuators. Open loop and Closed-loop systems. Block diagram
and signal flow graph analysis.

Unit 2: Feedback Cuittrol systems
Stability, steady-state accuracy, transient accuracy, disturbance rejection, insensitivity and
robustness. proportional, integral and derivative systems. Feed forward and multi-loop control
configurations, stability concept, relative stability, Routh stability criterion. Time response of
second-order systems, stead-state errors and error constants. Performance specifications in
time-domain. Root locus method of design. 1

Unit 3: Frequency Response Analysis

Polar plots, Bode plot, stability in frequency domain, Nyquist plots. Nyquist stability criterion.
Performance specifications in trequency-domain. Frequency domain methods of design,
Compensation & their realization in time & frequency domain. Lead and Lag compensation. |
Op-amp based and digital immplementation of compensators. State variable formulation and |
solution.

Unit 4: State variable Analysis

Concepts of state, state variabie, state model, state models for linear continuous time functions,
diagonalization of transfer function, solution of state equations, concept of controllability &
observability.

Recommended Books:

Manke,B.S “Linear Control systems” Khanna Publishers, Twelfth Edition,2005
Gopal. M., “Control Systems: Principles and Design”, Tata Mc Graw-Hill, 1997.

Kuo, B.C., “Automatic Control System”, Prentice Hall, sixth edition, 1993.

Ogata, K., “Modern Control “rngineering” , Prentice Hall, sec nd edition, 1991.
Nagrath & Gopal, “Modern Control Engineering”, New Age International, New Delhi.
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Project Management 3 B (D040 | B0l

Course Obiective: To acquaint the students with the steps involved in the planning,
implementation, scheduling and control of projects.

Course OQutcomes

At the end of this course student will demonstrate the ability to:
1. Study the basic concepts of Project Management.

2. Learn about Project selection and organisation.
3. Understand Project planniag and scheduling.
4. Learn about Project Monitoring, control and performance.

UNIT-I: Project Management Concepts Attributes of a Project, Project Life Cycle, The
Project management Process, Global Project Management, Benefits of Project Management, |
Needs Identification.

UNIT-II: Project Selection, Preparing a Request for Proposal, Soliciting Proposals, Project
organization, the project as part of the functional organization, pure project organization, the |
matrix organization, mixed organizational systems. '

UNIT-III: Project Planning and Scheduling: Design of projec: management system; project
work system; work breakdown structure, project execution plan, work packaging plan, project
procedure manual; project scheduling; bar charts, line of balance (LOB) and Network
Techniques (PERT / CPM)/ GERT, Resource allocation, Crashing and Resource Sharing.

UNIT-IV: Project Monitc-ing/Control and Project Performance: Planning, Monitoring and |

Control; Design of monitoring system; Computerized PMIS (Project Management, Information
System). Coordination; Procedures, Meetings, Control; Scope/Progress control, Performance
control, Schedule control, Cost control, Performance Indicators; Project Audit;
Life Cycle, Responsibilities of Evaluator/ Auditor, Responsibilities of the Project Manager.

Recommended Books:

1. Chandra, P. (2017). Projects: Preparation, Appraisal, Budgeting and Implementation. 8th
Edition, Tata Mcgraw.

2. Desai, V. (2017). Project Management and Entreprenueurship. 2nd Edition, Himalaya
Publishing House.
3. Fyffe, D. S. (2001). Project i'easibility Analysis. New York: Jlohn Wiley and Sons.
4. Ragaranjan K. (2005). Elements of project Managemgnt.\.' ition, New Age International.
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AC & DC MOTORS P 2 [s|olofe] e]

Course Objectives: T1e Objective of this course is to introduce the ECE undergraduates to
basic concepts, constructional features and working of DC, AC and Special motors.

Course Outcomes: After undergoing this course students will be able to

I. Understand the principle of 2nargy conversion.

II. Explain the working principle, construction and applications of DC motors.

l1l. Explain the working principle, construction and applications of AC motors. !
IV. Gain knowledge about the fundamentals of Special motors.

UNIT I: Introduction Energy conversion principle

Concept of co-energy, Coupling fie!d reaction for energy conversion, Mechanical work, Mechanical
forces and torques in singly and doubly excited systems. Concepts of reluctance and electromagnetic
torques. Singly excited electric field systems.

UNIT II: DC Motors

Constructional features and principle of working, Function of the Commutator for motoring and
generating action, Types of arm:ture winding, factors determining induced e.m.f., Factors determining
electromagnetic torque, Relationship between terminal Voltage and induced e.m.f. for different DC
machines, Factors determinine Speed of DC motors, Speed c:ontrol methods, ,Performance i
Characteristics of different DC Machines(working as motors and generators), Starting of DC motors
and starters, Application of DC miotors.

UNIT III: AC Motors

Brief introduction about three phase induction motors, Principle of operation, Types of induction
Motors and constructional feature of squirrel cage and slip ring motors, Starting of three phase
induction motors: Star Delta and DOL (direct-on-line) starters, Reversal of direction of rotation of
three motors, Application of Induction Motors, Introduction of Synchronous Machines, alternators and |
its principle of operatian, Synchroncus motors and their applications. |

UNIT IV: Special Motoi's

Single phase synchronous motors, Reluctance motors, Hysteresis inotors, Linear induction motor,
stepper motors, step angle, variable reluctance stepper motor, Permanent magnet stepper motor, |
Detent torque, Hybrid stepper motor, Torque-pulse rate characteristics, Applications of stepping '
motors, Permanent magnet DC motors, printed circuit board motors.

Recommended Text and Reference Books

1. P. S. Bimbhra, Electrical Machinery, Khanna Publications.

2. P.S. Bimbhra, Generalized Theory of Electrical machines, Khanna Publications.
3. Nagrath, I.J. and Kothari, D.P., Basic Electrical Engineering, Tata McGraw Hill.
4. Ashfaq Hussain, Electric Machiines, Dhanpat Rai & Co. T\L
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SATELLITE COMMUNICATION 3 [3]0]0] 40 60

Course Objectives

This course presents the fundamentals of satellite communications link design and an in-depth
knowledge of practical considerations. After going through this course they will have better
understanding of unique challenges of designing, developing and operating satellite communications
systems.

Course Outcomes
After undergoing this course students will be able to

1. Interpret & define basics of Satellite communication, understand the complete link design along with
and the interference effects on it.

[I. Understand various fixed and demand assignment multiple access techniques.

[T1. Understand the special purpose communication satellites.

IV. Have knowledge of laser satcllite communication and CATV system.

Unit I: Introduction to Satellite Communication

Evolution and growth of communication satellite, Advantages of satellite communication, Active &
Passive satellite, Orbital aspects and their effects on satellite communications.

Unit II: Satellite Link Design

Basic transmission theory, Link design equation, System noise temperature, C/N & G/T ratio,
Atmospheric & ionospheric effects on link design, Uplink design, Complete link design, Interference
effects on complete link design. Earth station parameters, Earth space propagation effects. Frequency
window, Free space loss, Atmospheric absorption, Rainfall Attenuation, lonospheric scintillation,
Telemetry, Tracking and command of satellites.

Unit III: Fixed and Demand Assignment Multiple Access

Systems

FDMA techniques, SCPC & CSSB systems, TDMA frame structure, Burst structure, Frame efficiency,
Super-frame, Frame acquisition & synchronization, TDMA vs FDMA., Burst time plan, Bmm hopping,
Satellite switched, Erlang call congestion formula, DA-FDMA, DA-TDMA.

Unit IV: Special Purpese Communication Satellites
INTELSAT, INSAT Series, VSAT, Weather forecasting, Remote sensing. LANDSAT, Satellite
Navigation, Mobile satellite Service, Defence satellites.

Unit V: Laser Satellite Communication and CATV System

Link analysis, Optical satellite ink Tx & Rx, Satellite beam acquisition, Tracking & pointing, Cable |
channel frequency, Head end equation, Distribution of signal, Network specifications and architecture, |
Optical fibre CATV system.

Recommended Text and Reference Books

1. Trimothy Prait, Charles W. Bustian, Satellite Communications, John Wiley & Sons.
2. Dr. D.C. Aggarwal, Satellite Comimunications, Khanna Publishers:
3. Dennis Roddy, Satellite Communications, McGraw Hill. 4. K.N.
Communications, Prentice Hall India Learning Private Limited, |

45 |Page I!
/ 2

aja Rao, Fundamentals of Satellite




B.Tech. Electronics & Communi-ation Engineering (ECE) Study Schen = and Syllabus 2019 and onwards
Board of Studies Electrcnics & Communication Engineering, */ain Campus, IKGPTU Kapurthala

|UC-BTEC-901E-19 Credits | L | T | P | Int | Ext |
| FUZZY LOGIC SYSTEMS 3 |3]o0|o0]40] e

Course Objectives
The Objective is to develop the skills to gain a basic understanding on fuzzy logic theory and neural
networks and use these for controlling real time systems.

Course OQutcomes

After undergoing this course, students will be able to

[. Understand the learning and working of basic artificial neural models and their network topologies.

I1. Get exposure of feed forward neural networks.

II1. Gain knowledge about basic learning laws of various neural models.

IV. Learn the basic concepts and working of fuzzy Logic sets and components to develop and
implement a basic trainable neural network or a fuzzy logic system for any application.

Unit-I: Introduction to Neural Networks

Introduction, Humans and computers, Organization of the brain, Biological neuron, Difference between |
biological and artificial neuron models, Characteristics of ANN, Fistorical developments, Potential
applications of ANN, Differen! artificial neuron models, Operations of artificial neuron, Types of
neuron activation function, ANN architectures, Classification taxonomy of ANN, Connectivity, Neural
dynamics (Activation and synaptic), Network topologies, Learning strategy (Supervised, ansupervised, |
reinforcement), Learning rules.

Unit-1I: Single Layer and Multilayer Feed- Forward Neural |
Networks

Perception models: Discrete, continuous and multi-Category, Training algorithms: Discrete and |
continuous perception networks. Perception convergence theorem, Limitations of the perception model,
Applications. Credit assignment problem, Generalized delta rule, Derivation of back propagation (BP)
training, Summary of back propagation algorithm, Kolmogorov theorem, Learning difficulties and
improvements.

Unit-III: Fuzzy Sets and Components

Classical sets, Operations and rclaiions, Fuzzy sets and its properties, Fuzzy relations, Membership
functions, Fuzzification, Develcpment of rule base and decision making system, De-fuzzification and
its techniques, Fuzzy logic system: Block diagram, Implementation, Fuzzy logic controller Vs PID
controller.

Unit -1V: Application cf Fuzzy Logic Control

Inverted pendulum, Image processing, Home-heating system, Blood pressure during anesthesia, |
Introduction to neuro-fuzzy contioller, Antilock Braking System (ABS).

Recommended Text and Reference Books

1. Timothy J. Ross, Fuzzy lLogic with Engineering Applications, Wiley publications.
2. Yegnanarayanan, Artificial Noural Networks, Prentice Hall of India Pvt. L
3. Bart Kosko, Neural Networks & Fuzzy Logic, Prentice Hal.}.
4. Simon S. Haykin, Neural Networks, Prentice Hall.
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Course Outcomes

After this course the studentis will be able to:

Apply the concepts and basics of JAVA

Demonstrate the knowledge of operators and control statements
Ability to learn about Inheritance, Interface, Applets.

Learn about JAVA database connectivity

bl (bR

Introduction to Java: History of Java, Features of Java, Java Development Kit |
(JDK), Security in Java, Java Basics: Keywords; Working of Java; Including Comments; Data |
Types in Java; Primitive Data Types; Abstract / Derived Data Types: Variables in Java; Using
Classes in Java; Declaring Methods in Java, Code to Display Test Value; The main () Method,
Invoking a Method in Java; Saving, Compiling and Executing Java Programs

Operators and Control Statements: Opeiators, Arithmetic Operators,
Increment and Decrement Operators, Comparison Operators, Logical Operators, Operator
Precedence; Control Flow Statements, [f-clse Statement, Switch Statement, For Loop, While
Loop, Do...While Loop. Break Statement Continue Statement Arrays and Strings: Arrays;
String Handling: Special Siring Operations; Character Extraction; String Comparison;
Scarching Strings; String Modification; String Buffer

Inheritance, Package and Interface: mnheritance, Types of Relationships,
What is Inheritance?, Significance of Generalization, Inheritance in Java, Access Specifiers,
The Abstract Class; Packages, Defining a Package, CLASSPATH; Interface, Defining an
Interface, Some Uses of Interfaces, Interfaces versus Abstract Classes Exception Handling: |
Definition of an Exception; i#“xception Classes; Common Exceptions; Exception Handling
Techniques, Streams in Java: Streams Basics: The Abstract Streams; Stream Classes; Readers
and Writers; Random Access Files; Serialization 4
Applets: What are Applets?; The Applet Class; The Applet and HTML; Life Cycle of an
Applet; The Graphics Class; Painting the Applet; User Interfaces for Applet; Adding
Components to user interface: AWT (Abstract Windowing Toolkit) Control, Event Handling:
Components of an Event; Event Classes; Event Listener; Event-Handling; Adapter Classes; |
Inner Classes; Anonymous Classes, Swing: Concepts of Swing; Java Foundation Class (JFC)

Java Data Base Connectivity: Java Data Base Connectivity; Database
Management; Mechanism for connecting to a back end database; Loading the ODBC driver,
RMI, CORBA and Java Beans: Remote Method Invocation (RMI); RMI Terminology;
Common Object Request Broker Architecture (CORBA), Java IDL

Recommended Books:
1. Programming with Java A “rimer, Sth Edition, E. Balagurusamy, Tata Mcgraw Hill.

2. Java Programming for Core and Advanced Learners, Sagayaraja. Denis, Karthik,
Gajalakshmi, Universities Press.

3. Java Fundamentals, A Comprehensive Introduction, H. Schildt \ D. Skrien, Tata McGraw
Hill.

4. Java, The complete Reference, H. Schildt, 7th Edition, Tata
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Analog and-l)igitdl Bl T 201
‘Communication Laboratory |

Course Objective
This laboratory course deals with the Hands-on experiments related to the study and investigate the
outputs of various Analog and digital modulation techniques.

Course Outcomes

At the end of this course student will demonstrate the ability to:
1. Study and verify the characteristics and output waveforms of AM., FM, PCM
2. Study and compare nois: in AM and FM systems
3. Investigate the output responses of PAM, PCM, PSK, FSK, MSK.

List of Experiments:
. To study the Characteristics/output waveform of Amplitude Modulation and demodulation
techniques. :
2. To Investigate and comparc the outputs of SSB, DSB-SC and VSB Modulation systems.
3. To study and compare Ncise Interference in AM and FM systems.
4. To study the effect of threshold in Angle modulation.
5. To study the effect of Sampling and Investigate the Output response of Pulse Amplitude
Modulation.
6. To Investigate the Output esponse of Pulse Code Modulation. i
7. To Study the output response of PSK & FSK.
8. To Study Delta modulation and demodulation technique and observe effect of slope
overload.
9. To study the output respouse of QAM.
10. To study the output response of Continuous Phase Modulation
11. To study the output resn-nse of Minimum Shift keying.
12. Digital link simulation; error introduction & error estimation in a digital link using
MATLAB (SIMULINK)/ communication simulation packages.

48 |[Page




B.Tech. Electronics & Communization Engineering (ECE) Study Scheme and Syllabus 2019 and onwards
Board of Studies Electrcnics & Communication Engineering, Main Campus, IKGPTU Kapurthala

UC-BTEC-512-19 #i Credits |L| T | P | Int | Ext |
- - -. - 5 in

Digital Signal Procgss g ] gl S ]
Laboratory

Course Objective : |
This laboratory course deals with the Hands-on experiments related to the study of Digital
Signal Processing and its applications.

Course Outcomes

At the end of this course studenit will demonstrate the ability to:
1. Write programs to develop various signals.

2. Write programs to generate standard sequences.

3. Develop programs to verify convolution

4. Develop programs to design various filters.

List of Experiments: Perform the following exercises using
MATLAB |

1. To develop elementary signal function modules (m-files) for unit sample, unit step,
exponential and unit ramp sequences.

2. Write a program in MATLARB to generate standard sequences.

3. Write a program in MATLAB to compute power density spectrum of a sequencg,

4. To develop program modules based on operation on sequences like signal Shifting, signal
folding, signal addition and signal multiplication.

5. To develop program for finding magnitude and phase response of LTI system described by
system function H(z).

6. To write a MATLAB programs for pole-zero plot, amplitud:, phase response and impulse |
response from the given transfer {unction of a discrete-time causai system.

List of Lab Experimments on hardware: (using Cé6xxx board, |

Code composer studio and Acarya app )

7. Implementation Linear and ('ircular Convolution
8. To Find DFT and IDFT of given time DT Signal
9. N point FFT Algorithm impiementation

10. Digital Filter Design - FIR Filter Implementation
11. Digital Filter Design - IIR Filter Implementation |
12. Configuring Audio Codec of C6xxx Boards

13. Configuration of Audio input and Output Channels (Loopback/Talkback using Acarya
Application)

14, Implementation of Audio Deiay Line, Echo and Audio
15. Applications - Digital Signal Generations

16. Moving Average filter Design (Noise Cancellation u
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ngar"-lntegratEd Cll‘ Cults

.

Laboratory

Course Objective

20

This laboratory course deals v/ith the Hands-on experiments related to the study of the concepts

of Linear Integrated Circuits.

Course Outcomes

At the end of this course studen: will demonstrate the ability to:
|. Study and investigate the configurations of Differential amplificrs.
2. Measure the performance parameters of am OP-Amp. »
3. Usec Op-Amps for various applications.

List of Experiments (Minimum 12 experiments to

performed):
1.  Study differential amgplifier configurations.

2. Measure the performaice parameters of an Op amp.

3. Application of Op amp =3 Inverting and Non Inverting amplifier.

4.  Study frequency response of an Op Amp and determine Gain-Bandwidth product
5. Application of Op-Amp as summing, scaling & averaging amplifier.

6.  Application of Op-Amp as Instrumentation amplifier
Design differentiator and Integrator using Op-Amp.

be

8.  Design Low pass, High pass and Band pass |st order Butierworth active filters using

Op-amp
9.  Design Phase shift and Wein Bridge oscillator using Op-Amp.,

10.  Application of Op Amp as square wave, triangular wave and Sawtooth wave generator.

11.  Application of Op Amp as Zero Crossing detector and window detector.
12.  Application of Op Amp as Schmitt Trigger.

L]

13.  Application of 555 as Monostable and Astable multivibrator.

14.  Examine the operation of a PLL and determine the free running frequency, the

capture range and the lock in range of PLL.
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4-Week Industrial Training I | oo | 0] 0] 6|60 | 40

Minimum of four weeks in an Industry in the area of Electronics and Communication
Engineering at the end of 4™ Semester. The summer internship should give exposure to the
practical aspects of the discipline. In addition, the student may also work on a specified task or
project which may be assigned to the student. The outcome of the internship should be
presented in the presence of the Peers and Faculty with a Power point Presentation and submit
the hard copy report duly endorsed by the Industry for Evaluation to the Department. A Viva-
voce will be conducted.

BMPD-351-18 Credits | L | T1 2] 1 | Ext

Mentoring and Professional BT
Development*  Salils k |

* As stated in the IKGPTU 3.Tech 1st Year Scheme and Syllabus

**§/US - Satisfactory and Unzatisfactory

* Guidelines regarding Mentoring and Professional Development

The objective of mentoring will be development of: .
- Overall Personality

Aptitude (Technical anc General)

General Awareness (Current Affairs and GK)
Communication Skills

- Presentation Skills

1

The course shall be split in two sections i.e. outdoor activitics and class activities.
For achieving the above, suggestive list of activities to be conducted are:

Part- A
(Class Activities)

1. Expert and video lectures
2. Aptitude Test
3. Group Discussion
4. Quiz (General/Technical)
5. Presentations by the studeits
6. Team building Exercises

Part— B

(Outdoor Activities) 8

1. Sports/NSS/NCC
2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,
etc.

Evaluation shall be based on rubrics for Part — A & B
Mentors/Faculty in-charges shall maintain proper recqrd
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Wireless Communication £ | 3 |3]|o0]o |40 60

Course Objective
This is one of the fundamental courses meant to understand the impo tant concepts related to Wireless
communication using suitable mathematical models.

Course Outcomes

At the end of this course students will demonstrate the ability to:

1.Understand the basic elements of Cellular Radio Systems and its design

2 Learn about the concepts I:gital communication through fading multipath channels
3.Understand various Multiple Access techniques for Wireless communication

4.Know about the Wireless standards and systems

Unit 1: Elements of Cellular Radio Systems Design: Basic cellular system,
Performance criteria, Components and Operation of cellular systems, Planning a cellular
system, Analog & Digital cellular systems, Concept of frequency reuse channels, Handoff: soft
and hard handoff, Co-channel interference, Reduction factor, desired C/I for a normal case in
an omni directional antenna system, Cell splitting, Wireless Channel characterization.

Unit 2: Digital Communication through fading multipath channels: Fading
channels and their characteristics- Channel modelling, Digital signalling over a frequency non
selective slowly fading channel. Concept of diversity branches and signal paths. Combining
methods: Selective diversity ¢ »mbining, Switched combining, Maximal ratio combining, Equal
gain combining.

Unit 3: Multiple Access Techniques for Wireless Communications:
Introduction. Frequency Division Multiple Access (FDMA), Time Division Multiple Access
(TDMA), Spread Spectrum Muitiple Access, Space Division Multiple Access (SDMA), Packet
Basic concepts of Radio Protocols.

|
Unit 4: Wireless System standards & Emerging technologies: AMPS and |
ETACS, United states digital cctlular (IS- 54 & IS 136), IEEE Standards, Global system for
Mobile (GSM): Services, Feutures, System Architecture and Ciiannel Types, Frame Structure
for GSM. Speech Processing in GSM, GPRS/EDGE specifications and features. 3G systems:
UMTS & CDMA 2000 standards and specifications. CDMA Digital standard (IS 95):
Frequency and Channel specifications, Forward CDMA Channel, Reverse CDMA Channel,
Wireless Cable Television, Bluctooth, Zigbee, LTE- A,dyan ¢ systems, 4G & 5G Mobile

techniques and Emerging techlinologies. [ lv.“

I
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Recommended Books:

|. T.S. Rappaport, Wireless Communications: Principles and Practice, 2nd Edition, Pearson Education
Asia, 2010.

2. William C Y Lee, Mobile Cellular Telecommunications, 2nd Edition, MGII, 2004.

3. Raj Pandya, —Mobile and Personal Communication systems and servicesl, Prentice Hall of India,
2001.

4. Wireless and Digital Communications; Dr. Kamilo Feher (PHI), 1998.
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Computer Networks i.-i 3 | s ofol a0 %o

Course Objective |
This is one of the fundamental courses meant to understand the important concepts related to Computer
networking.

Course OQutcomes

At the end of this course students will demonstrate the ability to:

1.Explain the functions of the different layer of the OSI Protocol !
2.Describe the function of each block of wide-area networks (WANs). local area networks (LANs) and
Wireless LANs (WLANGs)

3.Develop the network programining for a given problem related TCP/IP protocol

4 Learn about DNS DDNS, TELNET, EMAIL, File Transfer Protocol (FTP), WWW, HTTP, SNMP,
Bluetooth, Firewalls using open source available software and tools.

Unit 1: Data Communication - Data Communication System & its Components,
Representation of data and i's flow Networks, Various Connection Topologies, Protocols and
Standards, OSI model, Transmission Media, LAN: Wired LAN, Wireless LANs, Connecting LAN and
Virtual LAN, Techniques for Bandwidth utilization.

Unit 2: Data Link Layer and Medium Access Sub Layer - Design issues, Framing, |
Error detection and correction codes: checksum, CRC, hamming code, Data link protocols for noisy |
and noiseless channels, Sliding Window Protocols: Stop & Wait ARQ, Go-back-N ARQ, Selective
repeat ARQ, Data link protocols: HDLC and PPP

Unit 3: Network Layer Switching - Logical addressing [PV4, IPV6; Address mapping —
ARP, RARP, BOOTP and DHCP-Delivery, Forwarding and Unicast Routing protocols.

Unit 4: Transport and Application Layer - User Datagram Protocol (UDP), Transmission
Control Protocol (TCP), SCTP Congestion Control; Quality of Service, QoS improving techniques:
Leaky Bucket and Token Bucket algorithm, Domain Name Space (DNS), DDNS, TELNET, EMAIL,
File Transfer Protocol (FTP), World wide web (WWW), HTTP, SNMP. Bluetooth. Firewalls,
Introduction to network security.

Recommended Books:

1. Data Communication and Networking, 4th Edition, Behrouz A. Forouzan, McGraw- Hill 2007.

2. Data and Computer Communication, 8th Edition, William Stallings, Pearson Prentice Hall India
2007.

3. Computer Networks, 8th Edition, Andrew S. Tanenbauni, Pearson Tiew International Edition 2013.

4. Internetworking with TCP/IP, Volume 1, 6th Edition Douglas Comer, Prentice Hall of India 2015.

5. TCP/IP Tllustrated, Volume 1. W. Richard;S:thcps, f\ ] 'sn- c'élcy, USA 2012 .

55| Page s

I




B.Tech. Electronics & Commur.ication Engineering (ECE) Study Scheme and Syllabus 2019 and onwards
Board of Studies Electronics & Communication Engineering, Main Campus, IKGPTU Kapurthala |

UC-BTEC-603-19 Cridis | L 1 T B 1ot | o

Optical Fibres and Communication 4 |3j1]0| 40| @

Course Objective |
This is one of the fundamental courses meant to understand the important concepts related to Optical

Fibres and Communication.

Course Outcomes

At the end of this course students will demonstrate the ability to:
1.Understand the basics of Opical Communication and Optical {ibres
2.Learn about the Optical Trarsmitters and Receivers

3.Explain the Light wave Architecture and systems

4.Ability to explain the moduiation in Optical Communication

Unit 1: Introduction |
Introduction to Telecommunications and fiber optics, Evolution of Light wave Systems, Need

of Fiber Optic Communications, point to point systems and Networks, Information carrying
capacity, Basic block diagran® of fiber optic communication systems: Optical Communication
Systems, Light wave Systemm Components; Optical Fibers as a Communication Channel,

Optical Transmitters, Optical Receivers.

5 |
Unit 2: Optical Fibers
Optical fiber description: How optical fiber conducts light, core cladding, Total internal
reflection, Fiber Modes, Disrversion in Single-Mode Fibers, Modal dispersion, Step-Index
Fibers, Graded Index Fibers, Understanding Numerical Aperture, Acceptance cone.
Attenuation, bending losses, scattering, absorption, total attenuation, Bit rate and bandwidth,

Cables, Connectors and Splicing.

Unit 3: Optical Sources and Detectors |
Basic Concepts; Emission and Absorption concept in p-n Junctions, non-radiative
Recombination, Semi-conductor Materials, Light Emitting Diodes; Light radiation by a
semiconductor, Power-curreni Characteristics, LED Structures, Semi-Conductor Lasers
Diodes; Principle of action, DFB Lasers, Coupled Cavity semiconductor Lasers, Vertical
Cavity Semiconductor Lasers, Laser Characteristics. Basic concepts of detectors, p-n Photo
Diodes, p-i-n Photo Diodes, Avalanche Photo Diode, Receiver Design, Receiver Noise; Noise |

mechanism, Receiver sensitivity; Bit error rate, Minimum Receiver Power.

Unit 4: Light Wave Systems .
Overview: System Architecture, Components of fiber optic Metworks, point to point links,

Optical Amplifiers, Princicie of operation, Wavelgngth Division Multiplexers and |
Demultiplexers, Semiconducror optical amplifiers, E{biul' doped fiber amplifiers, Dispersion

56| Page




B.Tech. Electronics & Communization Engineering (ECE) Study Scher 2 and Syllabus 2019 and onwards
Board of Studies Electr-nics & Communication Engineering, Main Campus, IKGPTU Kapurthala

limited Light wave systems, Optical TDM Systems, Network Management and future of fiber
optic Networks, Introduction to all optical networks. '

Recommended Books:

1. Senior J. Optical Fiber Comimunications, Principles & Practice, PHI 1985.
2. Keiser G., Optical Fiber Communication, Mc Graw-hill 2008.

3. Govind P. Agrawal, Fiber Optics Communication Systems, John Wiley & Sons (Asia) Pvt. |
Ltd 1998.

4. Djafar K. Mynbeav, Fiber-O)ptics Communications Technology, Pearson 2001.
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Microwave and Antenna
Engineering

4 3 1 0 | 40 60

Course Objective
This is one of the fundament:l courses meant to understand the important concepts related to
Microwave and Antenna Engineering.

Course Outcomes |
At the end of this course students will demonstrate the ability to: |
1.Understand the working and operation of various Microwave Tubes and Microwave Solid-
state devices.

2.Learn about various important Microwave Components and the Microwave measurements
that can be carried out.

3.Explain the basic concepts and types of Antennas.

4.Describe the important concepts of Antenna Arrays and Antenna Aperture. :

Unit 1: Microwave Tubes and Solid-State devices: Limitations of Conventional tubes,
construction, Operation and properties of Klystron Amplifier, reflex Klystron, Magnetron,
Travelling Wave Tube (TWT), Backward Wave Oscillator (BWO), Crossed field amplifiers.
Microwaves Transistors: (Bipolar, FET), Transferred Elec'ron Devices (Gunn diode), |
Avalanche transit time effect IMPATT, TRAPATT), Microwave Amplification by Stimulated |
Emission of Radiation (MASER).

Unit 2: Microwave Components and Measurements: Analysis of Microwave components
using S-parameters, Junctions (£, H, Hybrid), Directional coupler, Bends and Corners,
Microwave posts, S.S. tuners, Attenuators, Phase shifter, Ferrite devices (Isolator, Circulator,
Gyrator), Cavity resonator, Matched termination. Power measurements using calorimeters and
bolometers, Measurement of Standing Wave Ratio (SWR), Frequency and wavelength.

Unit 3: Antennas: Concept of Radiation in Single wire, Two wire, Dipole: Infinitesimal
dipole, Short dipole, Monopole and half wave dipole; Introduction to Antenna parameters:
Reflection Co-efficient, VSWR, Radiation pattern, Directivity, Gain; Far-field, Ratliating near- |
field and reactive near-field re zion.

Unit 4: Antenna Arrays and Aperture Antennas: Array of two-point sources, Array factor,
Array configurations, Hanscn-woodyard end fire array, n-element linear array with uniform
amplitude and spacing, n-elernent linear array with non-gniform spacing, Binomial and Dolph-
Tschebyscefl array, Scanning Arrays. Aperture Antennag, Horn antenna, Babinet’s Principle, |
Slot Antenna, Loop antenna, Microstrip Patch.
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Recommended Books:

1. M.Kulkarni, Microwave and Radar Engineering, Umesh Publications, 5 Edition, 2018.
2. Jordan E.C.. Electromagnetics and radiating systems, PHI 1995.

3. 1.D.Krauss, Antenna Theory. McGraw Hill 1999.

4. C.A.Balanis, Antenna Theory, John Wiley & sons 4" Edition 2016.

5. R.L.Yadava, Antenna and wave propagation, PHI 2011
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Power Electronics 3 |atele! s | &

Course Objective

This is one of the fundamental courses meant to recall concepts of Power Electronics and
understand the behaviour and working of power semiconductor devices using
mathematical models.

Course Outcomes
At the end of this course studernits will demonstrate the ability to:

1. Attain the ability and to handle the concept of construction and characteristics of Power
semiconductor devices and fundamental of thyristors and family.

2. Demonstrate and build a various single phase AC-DC power converter circuits and
understand their applications. .

3. Illustrate the operating principle and construct a various types of DC-DC converters.

4. Simulate power electronic coriverters and their control scheme.

Unit 1: Power Semiconductor Devices

Construction and Characteristics of Power diodes, Power Transistors, Power MOSFET,
Insulated Gate Bipolar transistors (IGBTs), Introduction to Thyristor family: SCR, DIACs,
TRIACs, Light Activated SCRs (LASCRs), Reverse Conducting Thyristor , (RCT),
Asymmetrical SCR (ASCR), Gate turn off Thyristors (GTOs), Integrated Gate Commutated
Thyristors (IGCTs), MOS controlled Thyristors (MCTs) Power Integrated circuits (PICs),
Intelligent Modules

Unit 2: Thyristor Fundamentals

Construction of SCR, Operating modes, Two transistor analogy, Static & dynamic |

characteristics, Gate characteristics, Turn on & turn off methods (Commutation methods),
Series and Parallel operations of SCRs : Need, String efficiency, Issues, Static and Dynamic
Equalizing circuit and Means to minimize the effect of mismatch Isolation of gate and base
drive using pulse transformei and Opto-couplers, Gate Drive/Triggering_circuits: R
trigger, RC trigger, Cosine Triggering, UJT and Programmable UJT as an oscillator and
triggering circuit based on them Ratings, Cooling and Heat sinks, Thermal Modeling, di/dt
and dv/dt protection, Electro Magnetic Interference(EMI) and Shielding.

Unit 3: Phase Controlled (AC to DC) Converters

Review of half wave and full wave diode rectifier (with RL load); Principle of phase
controlled converter operation; Operation of 1 phase half wave converter with R, RL and
RLE load; Significance of freewheeling diode ; 1 phase full wave converter: Center tapped
and Bridge Configuration; Operation and analysis with R,RL, RLE load; Analysis; 3 phase
converters : Operation of hall wave converter; Fulllwave fully controlled converters:
Analysis and operation with different type of loag\l%ﬁ ification and Inversion Mode;
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Semi controlled converter; Dual Converter: Principle and operation; 1 phase and 3 phase
configurations; Simultaneous and Non simultaneous operation

Unit 4: DC Drives to DC Converters

The chopper, Basic principle of DC chopper, Classification of DC choppers, Control strategies,
Basic DC-DC converter (switch regulator) topologies : Principle, operation angd analysis for|
Step-down (Buck), Step-up (Boost), Step up/down (Buck-Boost), Continuous conduction and
Discontinuous conduction operation, Basic characteristics of DC motors, Two zone operation,
Four quadrant operation (Operating modes), Principles of DC motor speed control Single phase
separately excited drives: Hal” Wave converter, Semi-converter and Fully Controlled converter
based drives; Braking operation of separately excited drive. Principle of power control
(motoring control) of separately excited and series motor with DC-DC Converter; Steady-state,
analysis i

Recommended Books
1. M D Singh and K B Khanctandani, “Power electronics”, TMH, New Delhi.
2. P.T. Krein, “Elements of Power Electronics™”, Oxford Universit y Press.
3. Muhammad H. Rashid, “Power Electronics Circuits, Devices and Applications”, Prentice Hall of
India, 3rd edition. |
4. Ned Mohan, Undeland and Robbins, “Power Electronics Converters, Applications and Design”, '
John Willey & sons.
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UC-BTEC-902C-19 Credits | L [ T | P | Int | Ext||

sl

Mobile Adhoc Networks g 0040 | 60 ]

Course Objective
This is one of the fundamental courses meant to explore various components of mobile adhoc
networks with its Protocol Design and its security’s importance.

Course Outcomes ‘
At the end of this course students will demonstrate the ability to

1. Understand the principles of mobile ad hoc networks, and their models.

2. Understand and develop information dissemination protocols for mobile adhoc

networks
3. Analyze the challenge: in designing, routing and security in mobile adhoc networks.

Unit 1: Introduction to ad-hoc networks

Introduction, characteristics, reatures and applications of ad-hoc networks. Characteristics of |
wireless channel, ad-hoc mobility models: indoor and outdoor models.

Unit 2: Medium Access Protocols

Design issues, goals and c’assification. Contention based protocols — with reservation,
scheduling algorithms, pro‘ocols using directional antennzs. IEEE standards: 802.11a,
802.11b, 802.11g, 802.15. I{IPERLAN.

Unit 3: Network Protoculs |

Routing Protocols: Design issues, goals and classification. Proactive Vs reactive |
routing, unicast routing algorithms, Multicast routing algorithms, hybrid routing
algorithm, energy aware routing algorithm, hierarchical routing, QoS aware routing.

Unit 4: End Delivery, Security and Cross Layer Design

Transport Layer: Issues in designing — Transport layer classification, adhoc transport
protocols. Security issues i adhoc networks: issues and « hallenges, network security
attacks, secure routing prot.cols. Cross layer Design: Need “or cross layer design, cross |
layer optimization, parameter optimization techniques, cross layer cautionary
perspective. Integration of adhoc with Mobile IP networks.

Recommended Books

1. Stefano Basagni, Marco onti, Silvia Giordano and Ivan stojmenovic, Mobile ad-hoc
networking, Wiley-IEEE press, 2004. Vijay Madisetti, Arshdeep Bahga, “Internet of
Things: A Hands-On Approach” 1st Edition, VPT, 2014

T. Camp, J. Boleng, and V. Davies “ A Survey of Mobility Models for Ad-hoc Network™
Mohammad Ilyas, The handbook of ad-hoc wireless netiworks, CRC press, 2002. |
A survey of integrating TP mobility protocols and Mobile Ad-hoc networks, Fekri M. 5
bduljalil and Shrikant K. Bodhe, IEEE communic ‘-@E’. vey and tutorials, no: 12007.
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UC-BTEC-902E-19 %{;‘;d L|T|P|Int|Ext
Artificial Neural Networks 3 [3]0]0]40] 60|

Course Objective

The objective of this course is to provide students with a basic understanding of the fundamentals and
applications of artificial neural nztworks

Course Qutcomes

At the end of this course students will demonstrate the ability to:
4. Understand generic machine learning terminology.
5. Understand the mathematical foundations of neural network models
6. Have a broad knowledge in Fuzzy logic principles and will be able to determine different
methods of Defuzzification.

Unit 1: Fundamental Concepts of Artificial Neural Networks -

Models of ANNs; Feedforward & feedback networks; learning rules; Hebbian learning
rule, perception learning rule, delta learning rule, Widrow-Hoff learning rule, correction
learning rule, Winner -lake all elarning rule, etc.

Unit 2: Single layer Perception Classifier

Classification model, Features & Decision regions; training & classification using discrete
perceptron, algorithm, single layer continuous perceptron networks for linearly
separable classifications.

Unit 3: Multi-layer Feed forward Networks

Linearly non-separable patiern classification, Delta learning rule for multi-perceptron
layer, Generalized delta learning rule, Error back-propagation training, learning factors,
Examples.

Unit 4: Associative memories

Linear Association, Basic “oncepts of recurrent Auto associative memory: retrieval
algorithm, storage algorichm; By directional associative memory, Architecture,
Association encoding & decoding, Stability.

Unit 5: Self organizing networks
UN supervised learning of clusters, winner-take-all learning, recall mode, |
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Recommended Books

1. Bishop, C. M. Neural Networks for Pattern Recognition. Oxford University Press.
1995.

2. Neural Networks,Fuzzy Logic and Genetic Algorithms, by S.Rajasekaran and G.A.

Vijayalakshmi Pai.

Neuro-Fuzzy Systems, Chin Teng Lin, C. S. George Lee, PHL

4. Machine Learning by Tom Mitchell, McGraw-Hill Press, 1997
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Open Elective - 1

(The List of Open Electives (OE) courses offered is provided in the Study Scheme) i

l Int | Ext

BTEC-605-23 Credits | L | T | P
Human Resource Management 3 |3 |00 40|60]

Course Objective

This course deals with fundamental concepts of HR Management and system at various levels in
general and in certain specific ‘industries or organizations.

Course Outcomes |
At the end of this course student will demonstrate the ability to:
1 To develop the understanding of the concept of human resource managejnent and to
understand its relevance in organizations.
2 To develop necessary skill set for application of various HR issues.
3 To analyze the strategic issues and strategies required to select and develop manpower
resources.
4 To integrate the knowledge of HR concepts to take correct business decisions.

Unit 1: Introduction to Human Resource

Definition, Role and Functions of Human Resource Management, Concept and Significance of HR,
Changing role of HR managers. HR functions and Global Environment, role of a HR Manager.

Unit 2: Human Resources Plapning

Need and Process for Human Resource Planning, Methods of Recruitment, Planning Process,
Planning at different levels, Recruitment and selection processes, Sources of Recruitment,
Restructuring strategies, Placemeiit and Induction, Retention of Employees.

Unit 3: Training and Deve!opment

Principles of Training, Employee Development, need for skill up gradation, Assessment of training
needs, Retraining and Redeployment methods and techniques of training employees and
executives, performance appraisal systems Career Development & Planning.

Unit 4: Job analysis (Design ard Satisfaction) & Industrial relations .

Job Analysis: Job Description & job Specification, Job satisfaction and its importance; Motivation,
Factors affecting motivation, i1:froductien to Motivation Theory; Workers Participation, Quality of
work life. Factors influencing industrial relations, Role of Trade unions.

Recommended Books |
1 T.N.Chhabra- Human Resource Management (Dhanpat Rai & Co.).
2 Gary Dessler, Human Fesource Management\8th ed.), Pearson Education, Delhi
3 Biswajeet Patanayak, Fiiman Resource Management, PHI, ew Delhi
4 A Minappa and M. S. Szyada - PersonnelMapagement (Tata Mc, Graw-Hill)

\]
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UC-BTEC-611-19 Credits | L | T | P | Int | Ext

Optical Fibres and Communication |

Course Objective
This is one of the experimente! courses meant to understand the important concepts related to
Optical Fibres and Communication.

Course Outcomes

At the end of this course students will demonstrate the ability to:

1. To perform experiments based on optical communication in order to understand in depth
concepts of latest communicat.on system.

2. To study various types of ortical sources and light detectors

3. To know methods of slicing ard connecting techniques of optical fibres

4. To study different types of losses in optical fibres.

5. To know applications of ¢notical fibres.

List of Experiments:
The student has to perform 8 te 10 Lab experiments from the below:

. Study and measurement ot Attenuation and Loss in optical fibre. .

. Study and measurement of bending loss in optical fibre.

. Study and measurement of numerical aperture of optical fibre.

. Measurement of optical potver using optical power meter.

. To Study the transmission of TDM signal through optical fibre. |
. To determine the bit rate of the optical fibre link.

. Study of various multiplexing techniques.

. To determine the BER of wireless system using M-ARY (BPSK,QPSK,8PSK,16PSK) and
QAM technique. |
9.To learn fibre splicing techniques and to become familiar with the use of optical time domain
reflectometry in characterizing optical fibres.

10.To establish fibre optic analog link and to study the relationship between the input signal &
received signal.

11.To study the VI characteristics of fibre optic source and Photo Detector.

12.Simulation of an optical cc mmunication system & calculation of its BER and Q factor using
simulator.

o0 ~1 O U B W DN
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UC-BTEC-612-18 creaiss | 1 [ 1 [ P [n [ Bx

Microwave and Antenna

; E 1 00230/ 20
Engineering Lab

Course Objective

This is basic course meant to give hands on experience of various types of Microwave components |
and important measurements related to Microwave and Antenna Engincering. |

Course Qutcomes

At the end of this course students will demonstrate the ability to: |
1. Learn about general Microwave components and Microwave bench.
2. Measure common parameters related to Microwave Components.

3. Determine frequency and wavelength of waveguides.

3. Measure and plot radiation patterns of various types of Antennas.

List of Experiments:

The student has to perform 8 tv 10 Experiments from the below:

1. To study various Microwaye Components and Instruments.

2. To study the V-I Characteristics of Gunn Diode Oscillator at X-band.

3. To study Output power ana Frequency as a function of voltage using Gunn Diode Oscillator
at X-band.

4 To Study the characteristics of a Reflex Klystron oscillator.

5. To determine the Standing Wave Ratio (SWR) and Voltage standing wave ratio (VSWR). |
6. To measure the dielectric constant of a material at X-band. '
7. To determine the frequency & wavelength in a rectangular waveguide.

8. Measurement of coupling factor and Isolation of a Directional coupler using X-band.

9. To measure the Attenuation/Insertion Loss of an attenuator.

10. Determination of the phas«:-shift of a phase shifter.

11. To plot the Radiation pattcrn of an antenna.

12. To study Simple Dipole (W/2 or A/4 or 32/2) antenna (all or any of these Single dipole |
antennas) and Folded Dipole A/2 antenna.

13. To study 3/5/7-element Yagi-Uda Folded Dipole antenna.

14. To study the Radiation paitern, Gain, Directivity of a Slot/Loop Antenna.
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UC-BTEC-631-18 Credits | L | T | P | Int | Ext

Project-1 3 |o|o]3| 6| 40

The object of Project Work I is to enable the student to take up investigative study in the broad
field of Electronics & Communication Engineering, either fully theoretical/practical or
involving both theoretical acd practical work to be assigned by the Department on an
individual basis or two/three siudents in a group, under the guidance of a Supervisor.

This is expected to provide a good initiation for the student(s) in R&D work. The assignment
may normally include:

1. Survey and study of publisied iiterature on the assigned topic;

. Working out a preliminary Arproach to the Problem relating t the assigned topic;

. Conducting preliminary Analysis/Modelling/Simulation/Experiment/Design/Feasibility;

4. Preparing a Written Report on the Study conducted for presentation to the Department;

5. Final Seminar, as oral Presestation before a departmental commiitee.

b2

The students shall have to de: ign two Projects (i.e. Project-I and Project-11 in 6 Semester and
7™ Semester, respectively). The projects must involve originality, innovation and business idea.
Assessment will be based on e work performance & report submitted.

------




B.Tech. Electronics & Communirztion Engineering (ECE) Study Scheme and Syllabus 2019 and onwards
Board of Studies Elect: 3nics & Communication Engineering, Main Campus, IKGPTU Kapurthala

BMPD-361-18 I Credits| L | T | P | Int | Ext|
Mentoring and Professional el b e
Development* £ | creat |

* As stated in the IKGPTU B Tech 1st Year Scheme and Syllabus

**§/US - Satisfactory and "'nsatisfactory .

* Guidelines regarding Mentoring and Professional Development

The objective of mentoring will be development of:

- Overall Personality

Aptitude (Technical and General)

General Awareness (Current Affairs and GK)
Communication Skills

Presentation Skills

The course shall be split in two sections i.e. outdoor activities and class activities.

For achieving the above, suggestive list of activities to be conducted are:

Aptitude Test

) N =

SREIIY o

[. Sports/NSS/NCC

Group Discussion

Quiz (General/Technica!)
Presentations by the studeats
Team building Exercises

Expert and video lecturzs

Part— A
(Class Activities)

Part—- B
(Outdoor Activities)

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,

clc.

Evaluation shall be based on rubrics for Part— A & B
Mentors/Faculty incharges shall maintain proper record student wise of each activity
conducted and the same shall be submitted to the department.
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Professional Electives

BTEC-907A-18 Credits| L | T | P |Int|Ext
Internet Of Things (10T) & 3 3100 ,40|60
Cloud Computing o | |

Course Objective:

The main objective of this course is to enlighten the students with the basic
concepts of Internet of Things (foT) & Cloud Computing along with the services
and application by their tvpes which would facilitate to the humans to solve the
real world problems.

Course OQutcomes:

After completion of the course, the students would able to:

1. Understanding concept of cloud computing and analyze trade-off between
deploying application on cloud and using local infrastructure

2. Identify issues and design chalienges in IoT applications.

1. Select appropriate har:iware and software components for IoT applications.

2. Conceptual knowledge will help students to build ICT applications.

Unit-1 Introduction & Overview of Internet of things - The Internet of things
today and tomorrow, Vision of internct of things, An IoT architecture outline ,Functional
blocks of IOT ,industrial 10", TOT cnabled Smart devices in market, Application arcas for
IOT, Challenges in TOT. iJardware and Software tools required for TOT application
development, Overview of IOT based on Texas instruments Hardware platforms and IDE’s for
development.

Unit- IT Internet/Web and Networking Basics - Introduction to Internet & network
topologies, TCP/IP protocol, TCP/IP Layers and their relative Protocols, IP addressing(IPV4),
[P Address Classification & Subnetting, Local IP , Gateway IP and DNS, TCP & UDP
Communication, Access point and Station model, Wireless networks, Encryption standards
and signal strength of WiFi netw ork, Overview of MAC Addres:. Energia WiFi Library API's .

Case Study : Connected microcontrollers essential to automation in buildings.

Unit-1II Web servers and Client Communication- Introduction to a Web server and
its types, Role of servers over internet, Port numbers, Socket Communication WiFi Web
Client, Client server Communication model with Example, Overview of HTTP protocol, HTTP
based web server, Sensor interfacing with network, basics of HTML, Clienf and Server class
API’s.
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Unit-1V Cloud Communication in IOT- IOT device to cloud storage communication
Model, need of Cloud services in 10T, ,Different Cloud storage services available today, Cloud
Data processing and frame format, Role of Smart phones in IOT, Examples on Home
automation and Smart city deveiopment, Introduction to cloud: like Temboo. Blynk, Pubnub
(] (&

Case Study : Advances in bio-inspired sensing help people lead healthier lives.

Unit-V IOT Plate form and Application development- Remote Monitoring &
Sensing, Remote Controllin2, Application development using MQTT Protocol, Sensors and
sensor Node and interfacing using Embedded target boards (TM4C123x & CC31xx), loT
applications in home, infrastructures, Healthcare, Transport, buildings, security, Industries, and
other ToT clectronic equipment, Adapting IPV6 for IOT Requirement (overview). *

Suggested Books

1. Dr. Ovidiu Vermesan, Dr. Peter Friess, Internet of Things: Converging Technologies for Smart
Environments and Integr: re Ecosystems, River Publishers 2010.

2. Jan Axelson, Embedded Ethernet And Internet Complete (Designing and Programming Small
Devices for Networking) 2014,

3. Vijay Madisetti, Arshdc>p Bahga, “Internet of Things: A Hands-On Approach, McGraw Hill

2013.

Jean-Philippe Vasseur,AZam Dunkels, Morgan Kuoffmann. Interconnecting Smart Objects with

IP: The Next Internet,

b

5. Raj Kumar Buyya, James Broberg, Cloud Computing: Principi=s and paradigms 2000.
6. Barrie Sosinsky, Cloud Computing Bible, Wiley Publications 1999.
7. Ricardo Puttini, Thomas Erl, and Zaigham Mahmood, Cloud Computing: Concepts, Technology
& Architecture, Tata MacGrawHill 1997,
References

http://www.ti.cor/ww/en/internet of things/iot-overview.htmi.
http://enerqgia.nu/reference/

Internet of Things (10T): A vision, architectural elements, and future directions
Javavardhana Gubbia, Rajkumar Buyyab, % Slaven Marusic a, Marimuthu Palaniswami a
4. http://www.ti.com/wireless-connectivity/simplelink-solutions/overview/overview.htmi.
https://www.hivemc.com/blog/maqtt-essentials-part2-publish-subscribe.

w N~

E-h

72 I o) a yi @ Y ¢-":'.'";‘ A .,._\,I'_:_,-_. \f




B.Tech. Electronics & Communization Engineering (ECE) Study Scheme and Syllabus 2019 and onwards
Board of Studies Electrcnics & Communication Engineering, Main Campus, IKGPTU Kapurthala

BTEC-907C-18 Credits| L [ T | P [Int [Ext]|
Robotics and Embedded 3 3 |0 1 -Alrel
Systems

Course Objective:

The main objective of this course is to enlighten the students with the basic fundamentals of |
Robotics, Robotic Transformation, Simulation and programming along with the Embedded |
systems in Robotics so that thcy will be able to design the robe s which would facilitate to the
humans to solve the real worl! problems.

Ability to understand basic concept of robotics.

To analyze Instrumentation systems and their applications to various
To know about the differential motion, add statics in robotics

To know about the various path planning techniques.

To know about the dynamics and control in robotics industries. .

o O e

UNIT I - BASIC CONCEPTS

Brief history-Types of Robot—Technology-Robot classifications and
specifications-Design and control issues-Various manipulators—Sensors-work
cell-Programming languages.

UNIT II - DIRECT AND INVERSE KINEMATICS i
Mathematical rep:esentation of Robots-Position and  orientation—
Homogeneous Transformation-Various Joints-Representation using the
Denavit Hattenberg parameters-Degrees of freedom-Direct Kinematics-
Inverse kinematics-5CARA  robots-Solvability—Solution  Methods-Closed
form solution.

UNIT III - MANIPULATOR DIFFERENTIAL MOTION AND
STATICS |
Linear and angular veclocities-Manipulator Jacobian-Prismatic and rotary
joints—Inverse-Wrist and arm singularity-Static Analysis-Force and moment
Balance.

UNIT IV - PATH PLLANNING
Definition-Joint space technique-Use of p-uegree polynomial-Cubic

polynomial-Cartesian space technique-Parametric Desgriptions-Straight line |
and circular paths-Position and orientation plamling,r 1A
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UNIT V - ROBOTICS SYSTEM DESIGN

Running Code on Micrecontroller-Voltage, Current and power-ARM Cortex
M-Software Design-Battery and Voltage Regulation-GPIO-Interfacing Input
and Output-DC Motors-Timers-Bluetooth Low Energy.

Suggested Books:

1.R.K.Mittal and 1.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi.4th Reprint,
2005.

2.John].Craig ,Introducticn to Robotics Mechanics and Control, Third edition, Pearson
Education,2009. :

3. M.P.Groover, M.Wuiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-
HillSingapore, 1996.

4. Jonathan W. Valvano, Enbedded Systems: Introduction to Robotics, First Edition.2019

5. TI Robotic System Design Lab-RSLK (https://university.ti.com/en/faculty/ti-robotics-system-
learning-kit/ti-robotics-system-learning-kit)
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BTEC-908C-18 Credits| L [ T | P |Int Ext |

VLSI Design _ 3 3100 ]40]60

Course Objectives

This course deals with knowledge and background required for better understanding of VLSI
Design and its concepts,

Course Outcomes
At the end of this course students will demonstrate the ability to:

I. Understand the concepts anc vatious processes related to VLSI

2. Understand the VLSI Circuit Design processes and Gate level design

3. Learn about VHDL Synthesis and the tools involved

4. Describe about CMOS Testiug techniques .

Unit 1: Introduction to VLSI & Basic Electrical properties - IC Technology —
MOS, PMOS, NMOS, CMUS & BiCMOS technologies-Oxidgation, Lithography, Diffusion,
Ion implantation, Metallisation, Encapsulation Probe testing, Integrated Resistors and
Capacitors. Electrical Properiies of MOS and BiCMOS Circuits: I4s-Vgs relationships, MOS
transistor threshold Voltage, Body effect, gm, gas, Figurc of merit, Pass-transistor, NMOS
Inverter, Various pull ups, CMOS Inverter analysis and design, Bi-CMOS Invertor.

Unit 2: VLSI Circuit Tesign Processes - VLSI Design Flow, MOS Layers, Stick
Diagrams, Design Rules and Layout, 2 m CMOS Design rules for wires, Contacts and |

Transistors Layout Diagrams ifor NMOS and CMOS Inverters and Gates, Scaling of MOS
circuits, Limitations of Scaling.

Unit 3: Gate Level Design - Logic Gates and Other complex gates, Switch logic,
Alternate gate circuits, Basic circuit concepts, Sheet Resistance RS and its concept to MOS,

Area Capacitance Units, Calculations: Delays, Driving large Capacitive Loads, Wiring '

Capacitances, Fan-In/Fan-out.

Unit 4: VHDL Synthesis - VHDL Synthesis, Circuit Design Flow, Circuit Synthesis,
Simulation, Layout, Desigii capture tools, Design Verification Tools, Test Principles.

Unit 5: CMOS TESTINY — Design for manufacturability, Introduction to CMOS

Testing, Need for testing. “est Principles, Design Str.
Techniques, System-level Test Techniques, Layout Design fox improved Testability.

Recommended Books:
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1 .Essentials of VLSI circuits ana systems — Kamran Eshraghian, Eshraghian Dougles and A. Pucknell,
PHI. 2005 Edition.

2. CMOS Digital Integrated Circuits Analysis & Design, S M Kang and Y Leblebici, McGraaw-Hill.
Third Edition.

3 Principles of CMOS VLSI Design — Weste and Eshraghian, Pearson Education, 1999.
4.Chip Design for Submicron VLS CMOS Layout & Simulation, — John P. Uyetm:ra, Thomson
Learning. ,

5.Introduction to VLSI Circuits and Systems - John .P. Uyemura, JohnWiley, 2003.
6.Digital Integrated Cirzuits - John M. Rabaey, PHL EEE, 1997.
7Modern  VLSI  Design -~ Wayne Wolf, Pearson Education, 3rd Edition, 1997.

8. VLSI Technology — S.M. SZE, 2nd Edition, TMH, 2003.
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BTEC-909B-18 Credits| L | T | P |Int|Ext

Information Theory and 3 318 10 140 68
Coding

Course Objectives

This course deals with knowledge and importance with understanding of Information Theory and
Coding along with coding techriques.

Course Outcomes
At the end of this course students will demonstrate the ability to:

1. Understand the concept of information and entropy
2. Understand Shannon’s theorein for coding

3. Calculation of channel capacity

4. Apply coding techniques

Unit 1 — Basic Concepts of Information Theory: The concept of Amount of
Information, Average Information, Entropy, Information rate, Shannon’s Theorem, Mutual
information; Channel capacity; BSC and other channels, Capacity of a Gaussian Channel,
Bandwidth - S/N Trade-off, Introduction to Channel Capacity & Coding, Channel Models,
Channel Capacity Theorem, Shannon Limit. Huffman source coding algorithm, Lempel Ziv
source coding algorithm.

Unit 2 - Introduction te Error Control Coding: Linear Block Codes: Introduction to
Linear Block codes, Syndrome and Error detection, Minimum distance of block code,
Hamming Code. Cyclic Codes: Description of Cyclic codes, Generator and parity check
matrices of cyclic codes, error detection decoding of cyclic codes. BCH Codes: Description of |
codes, Decoding of BCH codes, Implementation of error connection.

Unit 3 - Convolution Codes: Encoding of convolution codes, structural r.)r()perties of
Convolution codes, Distance Properties of convolution codes. Automatic Repeat Request
Strategies: Stop and wait, Go back and selective repeat ARQ strategies, Hybrid ARQ Schemes.
Unit 4- Error Control Coding: Concatenated Codes and Turbo Codes, Single level
Concatenated codes, Multi'level Concatenated codes, Soft decision Multistage decoding,
Concatenated coding schemes with Convolutional Inner codes, Introduction to Turbo coding
and their distance properties, Design of Turbo codes.

Text/Reference Books:
1. N. Abramson, Informat on and Coding, McGraw Hill, 1963.
e 2. M. Mansurpur, Introductior. to Information Theory, McGraw Hill, 1987.
e 3, R.B. Ash, Information Theory, Prentice Hall, 1970.
e 4. Shu Lin and D.J. Costelic Jr., Error Control Coding, Prentice Kall, 1983.
e Ranjan Bose, Information Theory, Coding and Cryptograp rT MgGraw Hill, 2007.
e Related IEEE/IEE Publiczfrons ';:.1,"’
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Embedded System Design 3 40 | 60

Course Objectives

This course deals with the concepts and design requirements for understanding the Embedded
System Design and its fundamentals.

Course Outcomes
After the completion of this course, the student will be able to
° Learn about the basic architecture of 32-bit microcontrollers
° Understand hardware interfacing concepts to connect digital as
well as analog sensors while ensuring low power considerations.
) Reviews and implement the protocols used by microcontroller
to communicate with external sensors and actuators in real world.

® Urniderstand Embedded Networking concepts based upon connected
MCUs v

UNIT-I: Introduction to Embedded systems

Embedded system overview and applications, features and architecture considerations-ROM, RAM,
timers, data and address bus, Memory and 1/O interfacing concepts, memory mapped |/O. CISC Vs
RISC design philosophy, Von-Neumann Vs Harvard architecture, instruction set, instruction formats,
and various addressing modes o7 32-bit. Fixed point and Floating point arithmetic operations.

Introduction ARM architecture and Cortex — M series, Introduction to the Tiva family viz.
TM4C123x(Cortex M4F) and its targeted applications, block aiagram, address space, on-chip
peripherals (Analog and Digital) Register sets, Addressing modes and instruction set basics.

UNIT-Il: Microcontroller Fundamentals for Basic Programming

I/O0 pin multiplexing, pull uz/down registers, GPIO control, Memory Mapped Peripherals,
programming System registers, Watchdog Timer, need of low power for embedded systems, System
Clocks and control, Introduction to !nterrupts, Interrupt vector table, interrupt programming.

UNIT- lll: Timers, PWM arnid Mixed Signals Processing

Timer, Basic Timer, Real Time Clock (RTC), Timing generation and measurements, Analog interfacing
and data acquisition: ADC, Anzlog Comparators, DMA, Motion Conirol Peripherals: PWM Module &

Quadrature Encoder Interface (GEl). ]

: i Head & &
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UNIT-IV: Communication protocols and Interfacing with external devices

Synchronous/Asynchronous interfaces (like UART, SPI, 12C, USB), serial communication basics, baud
rate concepts, Interfacing digital and analog external device, 12C protocol, SPI protocol & UART
protocol. Implementing and programming 12C, SPI & UART interface and CAN & USB interfaces on
TMA4C123x .

UNIT V: Embedded networking

Embedded Networking fundamentals, Ethernet, TCP/IP introduction, Overview of wireless sensor
networks and design examples. Various wireless protocols and its applications: NFC, ZigBee, Bluetooth,
Bluetooth Low Energy, Wi-Fi.

Recommended Books:

1. J.W. Valvano, "Embedded Microcomputer System: Real Time Interfacing”, Brooks/Cole, 2000.
2. Jack Ganssle, "The Art of Designing Embedded Systems”, Newness, 1999.

. V.K. Madisetti, "VLSI Digital Signal Processing”, IEEE Press (NY, USA), 1995.

. David Simon, "An Embedde-! Software Primer", Addison Weslev, 2000.

. K.J. Ayala, "The 8051 Microcontroller: Architecture, Programming, and Applications”, Penram
Intl, 1996.

h s
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Course Objectives

The main objective of this course is to enlighten the students with the basic fundamentals and
concepts of Biomedical Signal Processing.

Course Outcomes

At the end of this course students will demonstrate the ability to:

1. Understand the fundamentalis of signal processing for various bio-signal analysis

2. Learn the Infinite impulse response (1IR) filter and study its applications

3. Attain in-depth knowledge about the basic concepts of finite impulse response (FIR) filter
and study its applications

4. Apply different methods of signal processing techniques in analyzing the various bio-signals
such as Electro cardiogram (ECG), Electro myogram (EMG) and Phonocardiogram (PCG)
Unit 1: Fundamentals of Biomedical Signal Processing (BSP) - Different types of
Bioelectric signals and its basic characteristics, Sampling and aliasing, simple signal
conversion systems, spectral analysis, FFT - Decimation in Time algorithm and Frequency
algorithm.

Unit 2: 1IR and FIR Digital Filter Design and Application - Characteristics of IR
and FIR filters, Impulse invariant method, Design of Bilinear transformation and Impulse
invariant method using Butterworth technique, Design of Bilinear transformation and Impulse
invariant method using Cheoyshav technique, Warping and pre-warping effect, Fequency
transformation, FIR filter design using windowing techniques- Rectangular, Hamming,
Hanning, Blackmann Windows, Time domain filters- synchronized averaging, moving average
filters.

Unit 3: Analysis of Bio-Signals for Signal Processing - P-Wave detection, QRS
complex detection-derivative based method, Pan Tompkins zlgorithm, Templatc matching
method, Signal averaged ECG, Analysis of heart rate variability-time domain method and
frequency domain methods, Synchronized averaging of PCG envelopes, Envelogram., analysis
of PCG signal, EMG signal analysis, ECG rhythm analysis, normal and ectopic, ECG beats,
analysis of exercise ECG, Anlysis of respiration, spectral analysis of EEG signals. Multimedia |
Applications.

Recommended Books:
1.Rangaraj.M.Rangayyan, Biomeadiczl signal processing, Wiley-IEEE press, 2nd edition, 20135.
2.S.Salivahnan, C.Gnanapriya, igital signal processing, Tata McGraw-Hill, New Delhi, 2nd edition
2011.

3.John G. Proakis and DimitrisC Manolakis, Digital signal processing, algorithms and applications, PHI
of India Ltd., New Delhi, 4th edition, 2007.

4.Reddy D.C, Biomedical signa' processing: Principles and techniques,
2nd edition, 2005. )

ta McGraw-Hill, New Delhi,
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Course Objectives

This course deals with knowledge and background required for better understanding of Antenna |
Radiating Systems and its fundimentals.

Course Outcomes

At the end of the course, students will demonstrate the ability

¢ To understand the basic -oncepts of radiation.

¢ To understand various antenna types.

e To analyse the radiation pattern of antenna arrays.

e To understand the concept of various wave propagation techniques.
e To understand the concept of radiating systems on environinent.

Unit 1: Antenna Fundarnentals - Power density, directivity, gain, radiation resistance,
input impedance, radiation patterns, beam width, bandwidih and polarization. Retarded
potential, Matching — Baluns, Polarization mismatch, Antenna noise temperature & SNR,
Linear and array antennas - ‘“rrays of two point sources — Broad side and end fire arrays, |
binomial array - Principle of pattern multiplication —Adaptive arrays.

Unit 2: Fundamentals ot Radiation - Radiation from a current element and monopole —
Radiation from a Quarter-wa. ¢ dipole, half-wave and centre-fcd dipole — Near and far fields,
current distribution of dipol: antennas. Radiation from oscillating dipole, Halt wave dipole,
Folded dipole. Radiation through an Aperture, Radiation from Electromagnetic Horns. |

Unit 3: Special Purpose Antennas: (Qualitative trecatment only) Loop antennas,
Travelling wave antennas, V and rhombic antennas, Horn antennas, Yagi-Uda arrays,
Wideband antennas, Log periodic antennas. Babinet’s principle — Slot radiators- Parabolic
reflectors — Radiation pattern, aperture efficiencies — Feeding techniques for parabolic
antennas.

Unit 4: Antenna Measurements - Introduction, Concepis - Reciprocity, Near and Far
Fields, Coordinate System, Sources of Errors. Patterns to be Measured, Directivity
Measurement, Gain Measureirents (by Comparison, Absolute and 3-Antenna Methods).

Unit 5: Environmental effects - Concept of Electromaghetic interference ¢EMI); EMC |
and its advantages. effect of radiating systems on environmﬁ\eﬂlt, t h/niqﬁés to suppress EML.
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Recommended Books:

. Constantine A. Balanis, Antenna Theory: Antenna & Design 4™ Edition, 2016, Wiley.

. A. R. Harish, M. Sachidananda, Antennas and Wave Propogation, 2011, Oxford University Press.
Edward Conrad Jordan and Keith George Balmain, Electromagnetic Waves and Radiating Systems,
PHI.

4. R.L.Yadava, Electromagnetic Waves, Khanna Publishing House, Delhi.

A. Das, Sisir K. Das, Microwave Engineering, Tata McGraw Hill.

6. John D Krauss, Ronald J Marhefka and Ahmad S. Khan, Antennas and Wave Propagation, Fourth

Edition, 1980, Tata McGraw Hill.
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Course Objective
The main objective of this course is to enlighten the students with the basic fundamentals of
Artificial Intelligence Networks, Systems, Methods and parameters.

Course Outcomes
At the end of this course students will demonstrate the ability to:

e Learn about the basic understanding of Artificial Intelligent system

¢ explain about various types of Artificial Neural Networks & their models
e describe Artificial Neural networks methods, operation and parameters

e cxplore Neural Network MATLAB Toolbox

Unit 1 - Introduction .

Approaches to intelligent centrol, Architecture of intelligent control, Linguistic reasoning,
Rulcbase, Knowledge representation.

Unit 2 - Artificial Neural Networks

Biological neuron, Artificia! Meural Network (ANN), Mathematical Models, McCulloch
Neural Model, Perceptron, Adaline and Madaline, Learning & Training in ANN, Hopfield }
Neural Network, Self Organizing Networks, Recurrent Networks, Associative memories.

Unit 3 - Fuzzy Logic System

Crisp Vs Fuzzy set theory, Membership functions, Fuzzy set operations, Fuzzy rules, Mamdani
and Sugeno fuzzy inference systems, Defuzzification methods.

Unit 4 — ANN Methods and Parameters

Introduction and biological tackground of GA, String Encoding of chromosomes, Selection |
methods, Single & multi-point crossover operation, Mutation, Adjustment of strategy |
parameters such as Population size, Mutation & Crossover probabilities.

Unit 5 — Fuzzy Logic MATLAB Toolbox

Fuzzy Logic Toolbox, Neural Network Toolbox, FLS for Antilock Breaking System (ABS),
GA in route planning for Traveiling Sales Person, Time-Series forecasting using ANN.

Recommended Books

1. Jacek M. Zurada - Introduction to Artificial Neural Systems, PWS Publishing Company 1995.
2. S N Sivanandam, S N Deepa - Principles of Soft Computing, Wiley Publications, 2007.

3. John Yen, Reza Langari - Fuzzy Logic Intelligence, Control, 4iid Information, Pearson 1998.
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Course Objective

To enable students., familiarize with Wireless sensor netwoiks, its constraifits and
protocols.

Course Outcomes
After the completion of the course, the student will be able to:

1. Gain insights of Wireless Sensor Network (WSN) background, its challenges,
constraints along with its advantages and applications.

2. Know the architecture of WSN and its sub-systems.

3. Explain node structure alor;z with the technologies used in W35N.

4. Study various Wircless P-opagation Models and discuss the various MAC protocols,
communication protocols and rouiing protocols.

Unit T Introduction: Introduction to Wireless sensor networks, Definitions and
background, Challenges and constraints, Single-sink single-hop WSN, Single-sink multi-
hop WSN, Multi-sink multi-hep WSN, Advantages of sensor networks.

Unit II Node Structure: Introduction: Sensing and Processor Subsystems, Architectural
Overview, Application-specific Integrated Circuit, Field Programmable Gates Array,
Comparison Communicatior, Interfaces, Serial Peripheral Interface, Inter-Integrated
Circuit, Prototypes, The IMot: Node Architecture, The XYZ Node Architecture.

Unit III Physical Layer: Introduction to Wireless Propagation Models: The Free Space
Propagation Model, The Two-Ray Ground Model, The Log-Distance Path Model, Energy
Dissipation Model, Error Models: The Independent Error Modei, Two-State Markov Error
Model, Sensing Models: Binary and Probabilistic Sensing Models.

Unit IV WSN Protocols ant Technologies: MAC protocols, Issues in designing routing
protocols, Classification of routing protocols, Flat routing, Flooding and gossiping, SPIN
protocol, Directed diffusion protocol, Rumour routing, Location-based routing protocols.
WSN application to ZigBee technology, Ultrawide bandwidth technology. Bluetooth
technology, Comparison amo.:g technologies

Unit V Applications of WSNs. Entertainment and Consumer Electronics, Logistics,
Transportation, Industrial Control and Monitoring, Home fAutomation, Security and
Military Sensing, Intclligent Agriculture and Environmgntal monitoring, Health
Monitoring. Al alhe -

(R T-Ta oiam T '
| mi=1=A0) 1 ol
- i s T , i
83 |Page % T b




B.Tech. Electronics & Communication Engineering (ECE) Study Scheme and Syllabus 2019 and onwards
Board of Studies Electionics & Communication Engineering, Main Campus, IKGPTU Kapurthala

Recommended Books

¢ Kazem Sohraby, Daniel Minoli, Taieb Znati, Wireless Sensor Networks:
Technology, Protocols, and Applications, Wiley Inter Science 2017

e Edgar H. Callaway, Wireless Sensor Networks: Architectures and Protocols, Jr.
Aucrbach Publications. CRC Press 2016

e C. S Raghavendra, Krishna M, Sivalingam, Taieb Znati, Wireless Sensor Networks,
Springer 2011

¢ Bhaskar Krismachari, Networking Wireless Sensors, Cambridge University Press 2005

e Victor Lesser, Charles L. Ortiz, Milind Tambe, Distributed Sensor Networks: A
Multiagent Perspective, Kluwer Publications 2009

e T.S. Rappaport, Wiiciess Communications: Principles and Practice, 2nd Edition,
Pearson Education As:z, 2010,
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Course Objective

The main objective of this course is to enlighten the students with the basic fundamentals of
Python programming, its functions & the concept of Eratosthenes. :

Course Outcomes

At the end of this course students will demonstrate the ability to: .
1. Read and write simple Pytbon programs.

2. Develop Python programs with conditionals and loops.

3. Define Python functions and to use Python data structures—lists, tuples, dictionaries.

4. Perform input/output operations with files in Python.

5. Execute Searching, sorting and merging in Python.

Unit I: Introduction - The Programming Cycle for Python, Python IDE, Interacting with
Python Programs, Elements of Python, Type Conversion. Basics: Expressions, Assignment |
Statement, Arithmetic Operators, Operator Precedence, Boolean Expression.

Unit 2: Functions - Parts of A Function, Execution of A Function, Keyword and Default
Arguments, Scope Rules. String: Length of the string and perform Concatenation and Repeat
operations in it. Indexing and Slicing of Strings. Python Data Structure: Tuples, Unpacking
Sequences, Lists, Mutable S:quences, List Comprehension, Sets, Dictionaries Higher Order
Functions: Treat functions as [irst class Objects, Lambda Expressions.

Unit 3: Sieve of Eratosthenes - Generate prime numbers with the help of an algorithm
given by the Greek Mathematician named Eratosthenes, whose algorithm is known as Sieve of
Fratosthenes. File 1/0: File input and output operations in Python Programming Exceptions |
and Assertions

Unit 4: Modules and Ciasses - Modules: Introduction, Importing Modules, Abstract Data
Types: Abstract data types and ADT interface in Python Programming. Classes: Class
definition and other operations in the classes, Special Methods (such as _imit_, _str_,
comparison methods and Arithmetic methods etc.), Class Example, Inheritance, Inheritance
and OOP.

Recommended Books:

1. Allen B. Downey, “Thirk Python: How to Think Like a Computer Scientist, 2nd edition,
Updated for Python 3, Shroff/OReilly Publishers, 2016.

2. Guido van Rossum and Fred L. Drake Jr, An Introduction to Python-Revised and updated for
Python 3.2, Network Theorv L., 2011. '

3. John V Guttag, Introduction to Computation and Programming Using Python, Revised and
expanded Edition. MIT Pizss , 2013

4. Robert Sedgewick, Kevin Wayne, Robert Dondero, Introduction to Programming in Python: An
Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. .

5. Timothy A. Budd, Exploring Python, Mc-Graw Hill Education (india) Private Ltd.,,2015.

6. Kenneth A, Lambert, Fundismentals of Python: First Program8l, CENGAGE Learning, 2012.

7. Charles Dierbach, Introduc'ion to Computer Science usmg ou: A Computational
ProblemSolving Focus, Wiley India Ediiion, 2013.
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Machine Leamlng

Course Objectives

This course deals with knowledge and background required for better understanding of
Artificial Intelligence (AI) and Machine Learning and its issues, challenges and fundamentals.
The course actually possesses the ability to apply Al techniques to solve problems of Game
Playing, Expert Systems and Machine Learning.

Course Outcomes
At the end of this course students will demonstrate the ability to:

1. To learn the difference between optimal reasoning Vs human like reasoning

2.To understand the notions ©f state space representation, exhaustive search, heuristic search
along with the time and spacz L,omplexmes

3.To learn different knowledge representation techniques

4.To understand the applications of AI namely, Game Playing, Thecorem Proving, Expert
Systems, Machine Learning and Natural Language Processing

Unit —I: Foundations of AJ and Intelligent Agents: What is Al, History of Al, Strong and
weak AI, The State of the Art. Agents and Environments, Good Bchavior: The Concept of
Rationality, The Nature of Environments, The Structure of Agents.

Unit —1I: Basic Al Concepts and Machine Learning: Boolean Algebra, Expert Systems,
Configuration of Device, Introduction to SWI Prolog, Installing prolog, Introduction to Fuzzy
Logic, Basic of ML, Colour Selection Algorithm.

Unit —ITI: Solving Problems by Searching: Problem —Solving Agents, Example Problems,
Searching for Solutions, uniformed search Strategies, Informed (Heuristic) Search Strategies,
Heuristic Functions.

Unit —1V: Knowledge Representation: Ontological Engineering, Categories and Objects,
Events, Mental Events and Mental Objects, Reasoning Systems for Categories, Reasoning with
Default Information, The Internet Shopping World.

Unit —V: Learning from Examples: Forms of Learning, Supervised Learning, Learning
Decision Trees, Evaluating and Choosing the Best Hypothesis, The Theory of Learning,
Regression and Classification with Learner Models, Nonparametric Models, Support Vector
Machines, Ensemble Learning, Practical Machine Learning.

Suggested Text Books:

1.“Artificial Intelligence A Modem Approach”, Stuart J. Russell & Peter Norvig —Pearson.

2.“Artificial Intelligence”, Elaine Rich, Kevin Knight & Shivashankar B Nair —-McGraw Hill
Education. !
3.Nils J. Nilsson: “‘Prmuples of Artificial Intelligence”, Elievi

4. T. Hastie, R. Tibshirani, I. Friedman ---The Elements of S i
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5. C. Bishop --- Pattern Recognition and Machine Learning. 2e 2010.

6. Tom M. Mitchell, —Machine Learning, McGraw-Hill Education (India) Private Limited,
2013. 3

7. E. Alpaydin, —Introduction to Machine Learning (Adaptive Computation and Machine
Learning), The MIT Press 2004.

8. S. Marsland, —Machine Learning: An Algorithmic Perspective, CRC Press.
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Adaptive Signal Precessing 3

Course Objective
The main objective of this course is to enlighten the students with the basic fundamentals of
Adaptive Signal Processing and related algorithms.

Course Qutcomes
At the end of this course students will demonstrate the ability to:

1. Understand the non-linear coritrol and the need and significance of changing the control
parameters with respect to real-time situation.

2. Mathematically represent the ‘adaptability requirement’.

3. Understand the mathematical treatment for the modeling and design of the signal processing
systems.

Unit 1: General concepts of Adaptive Signal Processing — General Aspects of
adaptive filtering and estimauon, applications and motivation, Review of probability, random
variables and stationary random processes, Correlation structures, propertics of correlation
matriccs.

Unit 2: Adaptive Signal Processing Algorithms - Optimal (Wiener) filter, Method of
steepest descent, extension to complex valued, LMS algorithr: (real, complex), convergence
analysis, weight error corrclation matrix, excess mean square error and mis-adjustment
Variants of the LMS algorithn the sign LMS family, normalized LMS algorithm, block LMS
and FFT based realization, frequency domain adaptive filters, Sub-band adaptive filtering.
L]

Unit 3: Signal space concepts - introduction to finite dimensional vectors pace theory,
subspace, basis, dimension, finear operators, rank and nullity, inner product space,
orthogonality, Gram- Schmidt orthogonalization, concepts of orthogonal projection, orthogonal
decomposition of vector spaces. Vector space of random variables, correlation as inner product,
forward and backward projecitons, Stochastic lattice filters, recursive updating of forward and
backward prediction errors, relationship with AR modeling, joint process estimator, gradient
adaptive lattice.

Unit 4: Introduction to recursive least squares (RLS) - vector space formulation of
RLS estimation, pseudo-inverse of a matrix, time updating of inner products, development of
RLS lattice filters, RLS transversal adaptive filters. Advanced topics: affine projection and
subspace based adaptive filters, partial update algorithms, QR decomposition and systolic
array.

Recommended Books:

1. S. Haykin, Adaptive filter theory, Prentice Hall, 1986.
2. C.Widrow and S.D. Stearns, Adaptive signal processing, Prentice fall, |
3. Alexender Thomas 1984/86.
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Course Objectives

The main objective of this course is to enlighten the students with the basic fundamentals and
concepts of Soft Computing and Algorithms.

Course Outcomes
At the end of this course students will demonstrate the ability to:

1. Understand the concepts of Seft Computing and Algorithms involved there-in
2. Understand Genetic Algorithins with its operators and applications

3. Learn about the Neural Network models and its applications

4. Describe the Fuzzy systems and Swarm Intelligence

Unit 1: Introduction - What is soft computing? Differences between soft computing and
hard computing, Soft Computing constituents, Methods in soft computing, Applications of Soft
Computing. Introduction to Genetic Algorithms- Introduction to Genetic Algorithms (GA), ‘
Representation, Operators in GA, Fitness function, population, building block hypothesis and
schema theorem.; Genetic algorithms operators- methods of selaction, crossover and mutation,
simple GA(SGA), other types of (A, generation gap, steady state GA, Applications of GA

Unit 2: Neural Networlks- Concept, biological neural system,. Evolution of neural
network, McCullochPitts neurcin model, activation functions. feed forward and feedback
networks, learning rules — Hebbian, Delta, Perceptron learning and Windrow-Hoff,winner-
take-all. Supervised learning- Perceptron learning, single layer/multilayer perceptron, Adaptive
resonance architecture, applications of neural networks to pattern recognition systems such as
character recognition, face recognition, Application of Neural networks in Image processing. |

Unit 3: Fuzzy systems - Basic Definition and Terminology, Set-theoretic operations,
Fuzzy Sets, Operations on Fuzzy Sets, Fuzzy Relations, Membership Functions, Fuzzy Rules
& Fuzzy Reasoning, Fuzzy Inference Systems, Fuzzy Expert Systems, Fuzzy Decision
Making; Neuro-fuzzy modeling- Adaptive Neuro-Fuzzy Inference Systems, Coactive Neuro-
Fuzzy Modeling, Classification and Regression Trees, Data Clustering Algorithms, Rulc base
Structure Identification.

Unit 4: Swarm Intelligence- What is swarm intelligence? Various animal behavior which
have been used as examples ant colony optimization, swarm intelligence in bees, flocks of |
birds, shoals of fish, ant-based routing, particle swarm optimization

Recommended Books:

1. S.N. Shivanandam, Principlc of soft computing, Wiley. IJI
Heal A/ .
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2. Jyh-Shing Roger Jang, Chuen-Tsai Sun, Eiji Mizutani, “Neuro-Fuzzy and Soft Computing”,
PrenticeHall of India, 2003.

3. George J. Klir and Bo Yuan, “Fuzzy Sets and Fuzzy Logic-Theory and Applications”,
Prentice Hall, 1995.

4. James A. Freeman and D2vid M. Skapura, “Neural Networks Algorithms, Applications, and |
Programming Techniques”, Pearson Edn., 2003.

5. Mitchell Melanie, “*An Introduction to Genetic Algorithm”, Prentice Hall, 1998.°

6. David E. Goldberg, Genetic Algorithms in Search, Optimization & Machine Learning,
Addison Wesley, 1997.
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Course Objectives

This course deals with knoiwledge of fundamentals, architecture and concepts for better
understanding of Introduction of Big Data.

Course Qutcomes
At the end of this course students will demonstrate the ability to:

1. Understand the Evolution and basics of Big Data.

2. Understand the Architecture of Hadoop with its file system and its Programming. *
3. Explain the Advanced analytical theory and methods.

4. Describe the challenges in h2ndling streaming data from the rcal world.

Unit 1 - Evolution & Introduction to Big data: Best Practices for Big data Analytics,
Big data characteristics. Validating — The Promotion of the Value of Big Data, Big Data Use
Cases, Characteristics of Biz Data Applications, Perception and Quantification of Value,
Understanding Big Data Storz 2¢.

Unit 2 - A General Overview of High Performance Architecture: HDFS, Map
Reduce and YARN — Map Reduce Programming Model. Big Data Overview Analysis of data
at Rest- Hadoop analytics: I imitations of existing distributing systems, Hadoop Approach,
Hadoop Architecture, Distributed file system: HDFS and GPFS, Internals of Hadoop MR
engine, Hadoop cluster components, Hadoop Ecosystem, Evaluation criteria for distributed
Map Reduce runtimes, Enterptisc-grade Hadoop Deployment, Hadoop Implementation

Unit 3 - Advanced Analytical Theory and Methods: Overview of Clustering — K-
means, Use Cases, Overview of the Method, Determining the Number of C]usters., Clustering,
Classification. Segmentation, Linear regression, ML Search: Indexing and Indexing
Techniques, Create inverted index using JAQL, Data Explorer Bundling Hadoop job:
Application, Diagnostics, Reasons to Choose and Cautions, Classification: Decision Trecs,
Overview of a Decision Tree, The General Algorithm — Decisicn Tree Algorithms, Evaluating
a Decision Tree

Unit 4 - Real time analytics: Introduction to streams computing, Challenges/limitations
of conventional Systems, Sc ving a real time analytics problem using conventional system,
Challenges to be solved - scaiability, thread pool'ing, etc., Understanding the challenges in
handling streaming data from the real world and how to address those using stream computing,
Benefits of stream computing in Big Data world, Realiime Analytics Platform (RTAP), Real
Time Sentiment Analysis.
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Recommended Books:
1. Understanding Big Data: Analytics for Enterprise Class Hadoop an Streaming Data, by Chris Eaton,

Paul Zikopoulos, Wiley Publication 2015. .
2. Big Data Analytics: Turning Big Data into Big Money By Frank J. Ohlhorst, McGraw Hill 2012.

3. Ethics of Big Data: Balancing Risk and Innovation By Kord Davis, 2011.

4. Big Data, Big Analytics; Emerging Business Intelligence and Analytic Trends, By Michael Minelli,
Michele Chambers, Ambiga Dhitaj, Wiley Publication 2013.
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BTEC-908E-18 ' Credits| L | T | P [Int |Ext
Digital Image and Video 3 310|040 60
Processing |

Course Objectives

This course deals with the concept, knowledge and background reruired for better ur;lderstanding |
of Digital Image and Video Processing.

Course Outcomes At the end of this course students will demonstrate the ability to:

1. Mathematically represent tlie various types of images and analyze them.

2. Process these images for the enhancement of certain properties or for optimized use of the
resources.

3. Develop algorithms for image compression and coding.

Unit 1: Digital Image Fundamentals - Elements of visual perception, image sensing
and acquisition, image sampiing and quantization, basic r¢.ationships between pixels —
neighborhood, adjacency, cornectivity, distance measures. Imags Enhancements and Filtering- |
Gray level transformations, histogram equalization and specifications, pixel-domain smoothing
filters — linear and order-statistics, pixel-domain sharpening filters — first and second
derivative, two-dimensional DFT and its inverse, frequency domain filters — low-pass and
high-pass. |
Unit 2: Color Image Processing - Color models-RGB, YUV, HSI Color |
transformations— formulaticn, Color slicing, tone and color corrections; Color image
smoothing and sharpening; Color Segmentation. Image Segmentation - Detection of
discontinuities, edge linking and boundary detection, region-based segmentation. Multi-
resolution image processing- Uncertainty principles of Fourier Transform, Time-frequency
localization, Continuous wavelet transforms, Wavelet bases and multi-resolution analysis,
Wavelets and Sub band filter banks, Wavelet packets. Image Compression-Redundancy—inter-
pixel and psycho-visual; Still image compression standards — JPEG and JPEG-2000.

Unit 3: Fundamentals of Video Coding- Inter-frame redundancy, motion estimation |
techniques — full search, fast :carch strategies, forward and backward motion prediction, frame
classification — I, P and B; Video sequence hierarchy — Group of pictures, frames, slices,
macro-blocks and blocks; Elements of a video encoder and decoder; Video coding standards — |
MPEG and H.26X. i
Unit 4: Video Segmentation- Temporal secgmentation—shot boundary detection, hard-cuts
and soft-cuts; spatial segmentation — motion-based; Video object detection and tracking.

Recommended Books: i

1.R.C. Gonzalez and R.E. Wouods, Digital Image Processing, Second Edition, Pearson
Education 3rd edition 2008.

2.Anil Kumar Jain, Fundamentals of Digital Tmage Processing, Prentice Hall of India.2"
edition 2004.
3. Murat Tekalp, Digital Video Processing" Prentice Hall, 2nd editiony 2015.
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Open Elective — 2

(The List of Open Electives (OE) courses offered is provided in the Study Scheme)

BTOEC-701-23 Credits | L | T | P | Int | Ext

ENTREPRENEURSHIP 3 |3|0/|0]40]60

Course Objective

This course deals with fundarmental concept to encourage students and help them imbibe an
entrepreneurial mind-set & to focus on specific skills requirement such as creative thinking,
communication, risk taking, and resilience and helping them become career ready.

Course Outcomes
At the end of this course student will demonstrate the ability to:
5. Apply knowledge about entrepreneurship and successful entrepreneurs.
6. Develop an entrepreneurial mind-set by learning key skills such as design.
7. Understand the concept of personal selling and communication.
8. Understand the traits of an entrepreneur and assess their strengths and weaknesses from
an 2
entrepreneurial perspective.

9. Understand various typzs of business organizations
Unit 1: Introduction to En‘trepreneurship
Meaning and concept of entrepreneurship, role of entrepreneurship in economic development,
Myths about entrepreneurs, agencies in entrepreneurship management and future of
entrepreneurship, types of entrepreneurs, EQ vs 1Q: how they differ.

Unit 2: The Entrepreneur

Why to become entrepreneur the skills/ traits required to be é¢n entrepreneur, Creative and

Design Thinking, the entrepreneurial decision process, skill gap analysis, and role models,

mentors and support system, entrepreneurial success stories.
Unit 3: Communication

Importance of communication, barriers and gateways to communication, listening to people, the
power of talk, personal selling risk taking & resilience, negotiationn.

Unit- IV: Business Organizaticn & E-cell

Introduction to various form «f business organization, mission, vision and strategy formulation.
Meaning and concept of Entrepreneurship-cell (E-cell)

Recommended Books

1.Entrepreneurship, Hisrich Peters Sphephard, Tata McGraw Hill

2.Fundamentals of entrepreneurship, S.K. Mohanty, Prentice Hall of India

3.A Guide to Entrepreneurship, David Oates, Jaico Publishing Hous& Mumbai, Edn 2009\
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Open Elective - 3
(The List of Open Electives (OE) courses offered is provided in the Study Scheme)

Mandatory Courses

The syllabus of these courses is on the lines of AICTE Model Curriculum 2018 |

BTMC-101-18 ] Credits| L | T | P | Int | Ext
Indian Constitution Non- | 3 0 0 J40 60
| credit .

The Constitution of India is the supreme law of India. Parliament of India cannot make any
law which violates the Fundamental Rights enumerated under the Part Il of the
Constitution. The Parliament of India has been empowered to amend the Constitution
under Article 368, however, it cannot use this power to change the “basic structure” of the
constitution, which has be&n ruled and explained by the Supreme Court of India in its '
historical judgments. The Constitution of India reflects the idea of “Constitutionalism” — a
modern and progressive concept historically developed by the thinkers of “liberalism” — an
ideology which has been recognized as one of the most popular political ideology and result
of historical struggles against arbitrary use of sovereign power by state. «The historic
revolutions in France, England, America and particularly European Renaissance and
Reformation movement have resulted into progressive legal reforms in the form of
“constitutionalism” in many countries. The Constitution of India was made by borrowing |
models and principles froin many countries including United Kingdom and America. The |
Constitution of India is not only a legal document but it also reflects social, political and
economic perspectives of *he Indian Society. It reflects India’s legacy of “diversity”. it has
been said that Indian constitution reflects ideals of its freedom movement, however, few
critics have argued that it does nottruly incorporate our own ancient legal heritage and
cultural values. No law can be “static” and therefore the Constitution of India has also been
amended more than one hundred times. These amendments reflect political, social and
economic developments since the year 1950. The Indian judiciary and particularly the |
Supreme Court of India has played an historic role as the guardian of people. It has been
protecting not only basic ideals of the Constitution but also strengthened the same through |
progressive interpretations of the text of the Constitution. The judicial activism of the
Supreme Court of India and its historic contributions has been recognized throughout the

world and it gradually made it “as one of the strongest court in the world”. .
Course content

1 Meaning of the constitution law and constitutionalism
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2 Historical perspective of tive Constitution of India

3 Salient features and characteristics of the Constitution of india

4 Scheme of the fundamental rights

5 The scheme of the Fundamental Duties and its legal status

6 The Directive Principles of State Policy—Its importance and implementation

7 Federal structure and distribution of legislative and financial powers between the Union
and the States

8 Parliamentary Form of Government in India — The constitution powers and status of the
President of India

9 Amendment of the Constitutional Powers and Procedure

10 The historical perspectives of the constitutional amendments in India

11 Emergency Provisions : National Emergency, President Rule, Financial Emergency

12 Local Self Government — Constitutional Scheme in India

13 Scheme of the Fundamental Right to Equality ~

14 Scheme of the Fundamental Right to certain Freedom under Article19

15 Scope of the Right to Life and Personal Liberty under Article21

Course Objectives: The objective of the course is to provide the basic knowledge about the
Political System of the Courtry. The basic idea is to make the students aware of their duties
and rights. Apart from it the course will aim to educate the pupils about the working of
different organs of the government, various constitutional bodies and the agencies of the
government. In addition to it, students will be given brief knowledge regarding the different
challenges of Indian Politicai System, forms of Government in India and nature &
dimensions of Indian Federal System. Course Pedagogy: Since the course is of Practical
Importance, it is recommended that during the course students will be taken out for one
visit to any place with the potential of imparting practical knowledge to the students about
the Indian Political System. Such places can be Indian Pariiament. State Legislative
Assembly, Youth Parliamen® Pune. It is expected that students should be given case studies
about the Indian Political System and Debates on Constitutional Issues should be organised
in the campus. z

Course Outcome: After the successful completion of the course students will be to
understand the different dimensions of Indian Political System. They will be aware about
their duties towards the feliow citizens. Students will be able to challenges of the
democratic institutions anc theoretical aspects of the state and its organs.

Suggested Reading:

. Indian Political System by J C Johri

. Indian Political System by Mahendra Prasad Singh

. Fundamentals of Indian Political System by Rajesh K Jha.
. Our Constitution by Subhasi C Kashyap

. Our Political System by Subhash C Kashyap

. Indian Federalism — An Introduction by Mahendra Prasad Singh
. Indian Federalism and Autcriomy by S Chandrasekhar
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BTMC-102-18 Credits | L T P | Int | Ext

Essence of Indian Traditional | Nen- | 3 | 0 | 0 |40 60
Knowledge e

Part-1 Course objective

The course aims at imparting basis principals of thought process. Reasoning and inferencing
Sustainability is at the core of Indian Traditional Knowledge Systems connecting society and nature.
Holistic life style of yogic science and wisdom capsules in Sanskrit Literature are also important in
modern society with rapid technological advancements and societal disruptions.

Part-1 focuses on introductior to Indian Knowledge System. Indian perspective of modern scientific |

world -view and basis principal of Yoga and holistic health care system.

Course Outcomes

-Ability to understand connect up and explain basics of Indian traditional I(nowledg'e in Modern
scientific perspective.

-Ability to understand connecis ui and explain basics of Indian traditional Knowledge in Modern
scientific perspective.

Course contents

ii. Basic Structure of Indian Knowledge system

iii. ii. Modern Science and Indian Knowledge system
iv. Yoga and Holistic Heaith Care

v. iv. Case studies

References

s Fritz of Capra Too of Physics

e Fritz of Capra The Wave of life

¢ Yoga Sutra of Patanjali. Ramakrishna Mission. Kolkata.

e RN Jha Science of Consciousness Psychotherapy and Yoga Practices. Vidyanidhi Prakashan. Delhi2016
¢ PB Sharma (English translatior) Shodashang Hridayam

Pedagogy: Problem based learning, group discussion, collaborative m.ini projects .

Part-2 Course objective

The course aims at imparting pasis principals of thought process. Reasoning and inferencing
Sustainability is at the core of Indian Traditional Knowledge Systems connecting society and nature.
Holistic life style of yogic science and wisdom capsules in Sanskrit Literature are also important in
modern society with rapid technological advancements and sogjetal disruptions
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Part-2 focuses on Indian philosophical traditions. Indian linguistic Tradition, and Indian artistic

tradition.

Course contents

ii. Philosophical Tradition |
1il. Indian Linguistic Tradition (Phonology, morphology, syntax and semantics)
iv. Indian Artistic Tradition
v. Case studies

References

* V.Sivaramakrishnan (Ed.), Cultural Heritage of India-Course material, Bhartiya Vaidya Bhawan |
Mumbai 5th Edition 2014

= 5.C Chaterjee &D.M .Datta , An introduction to indian Philosophy ,University of Calcutta 1984.

* KS Subrahmanialyer ,Vakyapadiya of Bhattaraihari (Brahma Kanda), Deccan College Pune 1965

* VN Jha, Language Thought and Reality

¢ Pramod Chandra. India Arts Howard Univ. Press 1983

» Krishna Chaitanya Arts of Indiz. Abhinav Publications. 1987 |
» R Nagaswamy , Foundations of Indian Art Tamil Arts Academy.2002

Pedagogy: Problem based learn ng, group discussion, collaborative mini projects
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UC-BTEC-731-18 Cradits

Int

Ext

6

Project Stage - II "

12

120

80

The object of Project Work I & Dissertation is to enable the student to extend further the
investigative study taken up during Project-1, either fully theoretical/practical or involving both
theoretical and practical work, under the guidance of a Supervisor from the Department alonc
or jointly with a Supervisor arawn from R&D laboratory/Industry. This is expected to provide
a good training for the studeat(s) in R&D work and technical leadership. The assignment (o

normally include:

for RO TN S PO T S R

o ~J

. Final Seminar Presentation: oefore a Departmental Committee.
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. In depth study of the topic assigned in the light of the Report | repared under EC P1;

. Review and finalization of the Approach to the Problem relating to the assigned topic;
. Preparing an Action Plan for conducting the investigation, including team work:
. Detailed Analysis/Modcling/Simulation/Design/Problem Solving/Experiment as needed;
. Final development of product/process, testing, results, conclusions and future directions;
. Prototyping or Product dev:lopment/Patent and Video demonstration;
6. Preparing a paper for Conferenice presentation/Publication in Journals;
. Preparing a Dissertation in the standard format for being evaluated by the Department;
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BMPD-371-18 i Credits | L | T | B | it | Bt
Mentoring and Professional g b b
Development* | oedt

* As stated in the IKGPTU B.Tech 1st Year Scheme and Syllabus
**S/US - Satisfactory and Unsatisfactory

* Guidelines regarding Mentoring and Professional Development

The objective of mentoring will be development of:

- Overall Personality

Aptitude (Technical and General)

General Awareness (Current Affairs and GK)

Communication Skills

- Presentation Skills

The course shall be split :n two sections i.e. outdoor activitics and class activities.
For achieving the above, suggestive list of activities to be conducted are:

i

Part- A
(Class Activities)

1. Expert and video lecturcs
2. Aptitude Test
3. Group Discussion
4. Quiz (General/Technical} :
S. Presentations by the stui:dents
6. Team building Exercises
Part— B

(Outdoor Activities)
1. Sports/NSS/NCC
2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,
etc.

Evaluation shall be based on rubrics for Part — A & B

Mentors/Faculty in charges shall maintain proper record student wise of each aclivity
conducted

and the same shall be submitted to the department.
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B. Tech, Cemputer Science & Engg. Al & ML

Bachelor of Technology in Computer Science Engg. ( Al & ML)
It is a Graduate (UG) Programme o[ 4 years duration (8 semesters)

Courses & Examination

Scheme: Thir r
, 2 ‘ Hours per - ] _f
Course s SFCiies Course Title Week Marks Distribution| Total o
i Code vpe o ourse ee Marks ! |
i i L1E Y L T |p|Inten: [Extemal |
| | |
'BTES | Engineering . | ./ . .4 : - . '
i | Digital Elect:¢ 3 0 40 60 100 3
‘)1-18 ‘ Science Course ae B : 3
o A | S | BRI - o 3 ole = 4
BTCS | Professional Data S.tmr.‘lurc & 31010 40 60 100 1 i
301-18 ' Core Courses Algorithr=s | !
BTCS  Professional Obiject Oriented ' i SeEE |
f ; 31610 40 | 60 100 | 3 :
302-18 Core Courses Programsaing . ;
BTAM  Basic Science e W = e s
: Mathematics-I1I 310(0] 40 60 100 3
304-18 Course e ' '
Humanities & | =
| Foundaticn Course i
' HSMC  Social Sciences | HOL:ncL;z:(n i e
' Huma %
| 101/102- | Including e g 301 0] 40 60 100 3
. | (Development of . ;
| 18 Management | Societies Phil i) ) .
. fvs Societies Philos : i
| \Courses ! it s ‘ S
' BTES ! Engineering Dig‘iléigi};lronics s - 8 |
i : | 0|0 20 50 |
;_322-18 !_Scxence Course Lab % a
.F CS | Professional Data strucmure & 10 g &
| 0 3 50 8 |
- 303-18 | Core Courses Algorithrrs Lab g 4 2 2 5
'BTCS | Professional ' Objec'ta';i?nted i e
- ' . 0 4 30 20 50 | 2 '
304-18 : Core Courses Programring lab. i i . sty |
BTCS EPi‘oﬁassiona’l i ‘ i ' Ele L Sl
. IT Workshop* g2 30 2 50 1 ;
305-18 | Core Courses i b | |
Summcr o , | S:lrls_f.;mr;' 'l:‘.t'.I
Institutional [raining | R | 4 ? 0 | 0 oy
Total 14| 1 12 320 I 380 700 21

*Syllabus to be decided by respect.ve institute internally. It may inctude latest technologies.
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s Hours |
Course | : | : Marks Distribution Total ;
Code Type of Course Course Title pe_,r Week . T | Credits
5 L2500 rE SHLEE N _ L]|T | P [Internal |External | l
| i | |
U [ Pefencl il || i Mathenties 8 L 1] 0. 40 60 100 4
401-18 | Core Courses | | J |
ST | bt S TR tr=® S TR SN

5 Engineering - Compuier ; i
BTES - | ; _ b2
401-18 Science Organization & 3100 40 60 | 100 3

s i L Course: | Avciligectuee” - CORERECEl Lo ool s
' BTCS ‘ Professional : .
' ating Systems 40 60 100 3
402-18 Core Courses i Oregiring systans i ; E .
BTCS Professional Des;g;..n & Analysis of 3000 40 60 400 3
403-18 Core Courses | Algorithms .

o Humanit{é.s_éc I ' 4
HSMC ?S()f;iiiib(ilences Universal Human 3 13 i 0 40 60 | 100 3 I
e S Values 2 | | e

Management |
. Courses | | |
- EVS101- Mandatory En‘wronmcntal 3 ‘ sl : 2 100 Sus |
18 Courses | Sciences '
BTES i Engineering | Computer 002 30 | T30 e
402-18 | Science Course | Organization & i
. - Architecture Lab |
'BTCS | Professional Oper&@g Systems 0/0[4] 30 20 0 %]
404-18 | Core Courses | Lab | ‘
BTCS | Professional | Design & Analysisof | 0 | 0 | 4 [ 30 20 50 T |
405-18 | Core Courses | Algorithms Lab ' ,
ey I Siis = SRS S L ® :
Total 15/2(10] 390 | 360 | 750 | 24

3 1 S : 21158 | ’

Students will take up summer internship of 4-6 weeks at industry or organizations of repute after 4™ sem, that
will be accredited in 5™ semester.

2 | Py g E ailt Lalifipus, Nayiliiiad (MU "'_‘.".'!.! 'j
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Fifth Semester

Course —‘ Hours per | Narks Distribution | Total
; . Week i
Type of Course Course Title , - ‘N - ] Credits
Coile £, = 2e | _4 T|P | Internal External | Ik el
BTES | Engmcenng Statlsm.al § omputmg 3/0/0 40 | 60 00 |- B
1 501-20  Science Techniques using R
L | — - - 4
BTCS i Professional ' Databasc 31010 40 | 60 100 | 3
501-18 ‘ Core Courses | Management Systems . ' |
- BTCS Professional | Formal Language & |3 |0 0 40 I eo “ing kel 3
502-18 Core Courses | Automata Theory : -

'BTAIML Professional | Programming in

. 310/0 10 60 100 3
/501-20  Core Courses | Pythor: : I
i B-TAIM_L?WOE)S-SiOnal Artificial [niclligence | |
502-20 i Core Courses | ‘ 0 0 40 60 100 3
' BTAIML | Professional | Blective-l AEEmE 0 | e [l B
et Elective : ‘
‘ Conm:tuﬂon ofIndldf ‘ -{
Courses Traditionai | | ’
; Knowledge i
o — - — — o
BTES Engincering Statistical Computing | 0 | 0 | 2 30 | 20 ;. R
502-20 Science Techniques using R | : |
i 7 N | o =ohi =
YVBTCS | Professional Database 0(0]2 30 20 58 bl
- 505-18 Core Courses | Management Systems ' ;
- Sl o - - | [ ine e _ | ﬁ > £l | s
BTAIMIL. Professional Pronrammmﬂ in 0102 30 L 1
- 503-20 Core Courses | Pythor Lab ! _ !
' BTAIML Professional | Artificial Intelligence | 0 [ 0 | 2 IEREEE T g RS N
504-2_0 : (-0_}{: Courses [Lab 'l s J
' BTAIML Professional | Elective-T Lab 02 |° 30 - SF B R |
i Elective | e |
| !
Professional Industial - - - 60 40 | 100 | S/WS
Training *Training ' .
Total 20 0 10 f
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Sixth Semester

B

cch.. Cmput iec & ngg. with AT & ML _ st 3120

P - e ) Hours per |
Course T(Sype of Course Title Week | Marks Distribution  Total 0 ;40
ourse L
[ Eil, L/ T[P | Internal External M2
BTCS b | :
i rofessiona | L |
504-18 Core Courses Computer Networks 53 - 0119 a0 o0 160 p
BTCS 5 ; | |
' 619-18 | Professianal Machine Leaming |3 |0 | O | 40 60 ‘ 100 3
| Core Courses : !
; BT?- i3 | B i | | |
I | Profe‘sslonal - Elective-ll 310 | 0 40 ! 60 1t 100 3
' UUU-18 | Elective Courses | fe o4 ‘ !
.' BT* Professional | ‘ ‘ L
YYY-18 | Elective Courses Elzctive-III 3 01 9t 48 60 | 100 ! |
s BT = | = | : .
, : =
BTOE | Electi : | : .
o | P Rde |l Blectivel 5[0 0| we | e | toaf B
Courses ? [ f
1t e S e
BTCS * ,
603-18 | Project Project-1 RN e : L | p
BTCS | Professional Co.nputer Networks | : i | I
507-18 i | 18 00 2 30 | 24 A | I
| Core Courses ' Lao | i
| BTCS | CEpE N e | e |
620-18 | Professional M:1il,nme Learning 0olol 2 30 20 50 | 1
- Core Courses Lab | ’
S
: Prote.:,smnal i 0olol2 30 | s I 2yl |
UUU-18  Elective Courses [Elective-II lab | ; 3 !
e e e ik = LEUPS i I $ 1= | I 3
| | i !
BT ' Professional | ' 5
‘ i 1 2 30, 56 I
YYY-18 | Elective Courses | Elective-IiT lab e " |
et I 15/0 14 | 38 420 800 ‘ 22

4|Pag
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IK Gujial Punjab Technical University, Kapurthala

B. Tech. Computer Science & Engg. with AT&ML

Hllours per_- Marks 2 .
Course | yne of Course Course Title Week PR Total | it
Code | Distribution Maiks |
__?__e | Bt L| T P Internal External
BTCS ' Professional Core ) ] . :
601°18 | Courses Compiler Design 3,010 40 60 100 3
e | Professional Core | W f
ML70 Pl Computer Vision | 3 | ¢ | 0 | 40 60 100 3
feo T et G AR | a1 T |
BTOE | Open Elective e ' '
dede i i Open Elective-II | 3 | 0 | 0 40 60 100
5 ourses . i | b _ .
BT* Professional '
. ' ZZ7-18 | Elective Elcciive- IV 3 0 [ 0 40 60 100 3
| _ Professional : |
BT* e Elective-V 3/0({0]| 40 60 100 3
E_TII‘_-__IS Elective Courses o |. 2 I g |
BTCS L
703-18 | Project Project-II o0 |0 | 42 120 80 200
BT* ~ [Elective-TVIab | R RS 4
ger | Dolcuigg g2 30 20 0 |
18 Elective 5
B1* Professional - F‘,]C_n: ;-';‘.;C— V lab " .
TTT-18 | Elective ) (e 30 20 50 E
et Total 15/ 0 | 16| 380 | 420 800 3
= T8 ' o[ =0 e e s
Seventh/Eighth Semester
Course Code Course Title - Marks Distribution Tom) Credits
s it i Internal | External Atria |
BTCS 801-20 | Semester Training 300 200 500 5 16

5|F auc
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IK Gujral Punjab Technical University, i<apurthala

LIST OF ELECTIVES
Elective 1

BTAIML 505-20 Data Visualization using tableau
BTAIML 506-20 Data Visualizaiion using tableau lab
BTAIML 507-20 User Interface development
BTAIML 508-20 User Interface development lab
BTAIML 509-20 Java Programmiing

BTAIML 510-20 Java Programming lab

Elective I

BTCS702-18
BTAIML609-20
BTAIML601-20
BTAIML602-20
BTDS603-20
BTDS604-20

Elective 111

BTAIML603-20
BTAIML604-20
BTAIML605-20
BTAIML606-20
BTAIML607-20
BTAIML608-20

Elective 1V

BTAIML703-20
BTAIML704-20
BTAIML705-20
BTAIML706-20
BTAIML707-20
BTAIML708-20

Elective V
BTCS704-18
BTCS705-18
BTAIML709-20
BTAIML710-20
BTAIML711-20
BTAIML712-20

6|Page

Data Mining and Data Warehouse
Data Mining an: Data Warchouse Lab
Graph Theory

Graph Theory i.ab

Big Data Analvtics

Big Data Analvtics Lab

Neural Networks

Neural Networrs T.ab

Recommender System

Recommender System Lab

Advance Comyuting and Network Technologies
Advance Computing and Network Technologies Lab

NLP and Information Retrieval

NLP and Inforiaation Retrieval Lab
Network Security Applications using Al
Network Security Applications using Al Lab
Robotics and Intelligent systems

Robotics and Intelligent systems Lab

Deep Learning

Deep Learning ..ab

Applied Intelligence

Applied Intelligenc lab
Augmented and Virtual reality
Augmented and Virtual Reality lab
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[Course Code: BTCS301-18 [Caurse Title: Data Structure & Algorithms | 3L:0T:P

3Credits |

Detailed Contents:

Module 1:  Introduction
Basic Terminologies: Elemenwry Data Organizations, Data Siructure Operations: insertion,
deletion, traversal etc.; Analvsis of an Algorithm, Asymptotic Notations, Time-Space trade
off.
Searching: Linear Search and Binary Search Techniques and their complexity analysis.

[6 hrs] (CO1)

Module 2:  Stacks and Queues
ADT Stack and its operations: Algorithms and their complexity analysis, Applications of
Stacks: Expression Conversion and cvaluation — corresponding algorithms and complexity
analysis. ADT queue, Type: of Queue: Simple Queue, Circilar Queue, Priority Queue:
Operations on each types of C ueues: Algorithms and their analysis.

[10 hrs] (CO2, CO4, COS5)

Module 3:  Linked Lists
Singly linked lists: Representation in memory, Algorithms of several operations: Traversing,
Scarching, Insertion into, De'stion from linked list; Linked representation of Stack and
Quecue, Header nodes, Doubiy linked list: operations on it and algorithmic analysis; Circular
Linked Lists: All operations their algorithms and the complexity analysis.
Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree,
Binary Search Tree, AVL Tree; Tree operations on each of *the trees and their algorithms
with complexity analysis. A pplications of Binary Trees. B Tree, B+ Tree: definitions,
algorithms and analysis.

[10 hrs] (CO2, CO4, CO5)

Module 4:  Sorting and Hashing
Objective and properties o! different sorting algorithms: Selection Sort, Bubble Sort,
Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among all
the methods, Hashing.

[10 hrs] (CO3)

Module 4:  Graph
Basic Terminologies and Ru:presentations, Graph search ard traversal algorithms and
complexity analysis.

[6 hrs] (CO2, CO4)

Course Oufcomes:
The student will be able to:
1. For a given algorithm student will able to analyze the algorithms 1o determine the time
and computation compizxity and justify the correctness;
2. Student will be able to Fandle operation like searching, insertion, deletion, traversing on
various Data Structures and determine time and computational complexity:

. Student will able to write an algorithm Selection Sort. Bubble Sort, Insertion Sort,
Quick Sort, Mcrge Sort, Heap Sort and compare their periormance in term of Space and
Time complexity:

4. Students will be able *» choose appropriate Data Strug '_ e, jas applied to specific

problem definition; & ' e of B
K G chnice
(M qu,
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5. Demonstrate the reusability of Data Structures for implementing complex iterative
problems.
Suggested Books:
1. “Classic Data Structures”, Samanta and Debasis, 2™ edition, PHI publishers.
2. “Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, |

SartajSahni, Computer Science Press.
3. “Data Structures with C {(Schaum's Outline Series)”, Seymour Lipschutz, Ist

edition,McGraw Hill Education.

Reference Books:
I. Algorithms, Data Structures, and Problem Solving with C++", Tllustrated Edition
by Mark Allen Weiss, Addison-Wesley Publishing Company.
2. “How to Solve it by Computer”, 2nd Impression by R. G. Dromey, Pearson

Education.

0

;_(?ﬂurse_Cocle: BTCS302-18 Jg)u_rse_ Title: Object Oriented Programming | 3L:0T:0P 3Cred1_ts_

Pre-requisites: Programming in C

Detailed Contents:

Module 1:  Introduction

Overview of C++, Sample C-++ program, Different data types, operators, expressions, and

statements, arrays and strings, pointers & function components, recursive functions, user -

defined types, function overloading, inline functions, Classes & Objects — I. classes, Scope

resolution operator, passing objects as arguments, returning objects, and object assignment. .
[8 hrs| (CO1) ‘

Module 2:  Classes & Objects —FII

Constructors, Destructors, frieird functions, Parameterized consiructors, Static data members,
. Functions. Arrays of objects, Fointers to objects, this pointer, and reference parameter, Dynamic

allocation of objects, Copyconstructors, Operator overloading using friend functions,

overloading.
[8 hrs] (CO1, CO2)

Module 3: Inheritance
Base Class, Inheritance and protected members, Protected base class inheritance, Inheriting
multiple base classes, Constructors, Destructors and Inheritance, Passing parameters to base

class constructors, Granting access, Virtual base classes.
[8 hrs] (CO3, CO4)

Module 4:  Virtual functic ns, Polymorphism

Virtual function, calling a Virtual function through a base class reference, Virtual attribute is
inherited, Virtual functions are hierarchical, pure virtual functions. Abstract classes, Using
virtual functions, Early and lat¢ binding.
[8 hrs] (CO3, CO4)

Module 5:  Exception Handling
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Basics of exception handling, ¢xception handiing mechanism, throwing mechanism, catching
mechanism, I/O System Basics, File [/0: Exception handling fundamentals, Exception handling
options. C++ stream classes, Formatted I/O, fstream and the File classes, Opening and closing
a file, Reading and writing text files.

[10 brs] (CO5)

Course Qutcomes:

The student will be able to:

1.

2

Identify classes, objects, members of a class and the relat-onships among them nceded
to solve a specific probien:;

Demonstrate the concept of constructors and destructors. And create new definitions
for some of the operators;

Create function templaies, overload function templates;

Understand and demonstrate the concept of data encapsulation, inheritance,
polymorphism with virtial functions; &

Demonstrate the ccucept of file operations, streams in C++ and various VO
manipulators.

. Suggested Books:

I. E. Balagurusamy, Object Ciriented Programming with C++, l'ata McGraw Hill.

Reference Books:
I. Stanley B.Lippmann, Jos=clajoie: C++ Primer, 4th Edition, Addison Wesley, 2012,
2. Herbert Schildt: The Coniplete Reference C++, 4th Edition, Tata McGraw Hilk, 2011.

List af Fcnartient.

Task 1: Write a program to 'nsert a ncw clement at end as well as at a given position in an

array.

Task 2: Write a program to del:te an element from a given whose value 1s given or

whose position is g en.

Task 3: Write a program to ‘ind the location of a given element using Linear Search.

Task 4: Write a program to ‘ind the location of a given elemert using Binary Search.

Task 5: Write a program tc implement push and pop operations on a stack using linear

array. ,

Task 6: Write a program to convert an infix expression to a postfix expression using stacks.

Task 7: Write a program to cvaiuate a postfix expression using stacks.

Task 8: Wrile a recursive furction for Tower of Hanoi problem.

Task 9: Write a program i implement insertion and deletion operations in a

Task 10:Write a menu driven program to perform following ,in¢
:lt{...-»;'_\l,,

queue using linear array.
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operations in a singlc linked list:

i. Insertion at beginning

ii. Insertion at end
iii. Insertion after a given node
iv. Traversing a linked list

Task 11:Write a menu driven program to perform following deletion operations

in a single linked list:

1. Deletion at beginning
ii. Deletion at end .
1. Deletion after a given node

Task 12: Write a program to implement push and pop operations on a stack using linked list.

Task 13: Write a program to implement push and pop operations on a queue using linked
list.

Task 14:Program to sort an siray of integers in ascending order using bubble sort.
Task 15:Program to sort an atray of integers in ascending order using selection sort.
Task 16: Program to sort an array of integers in ascending order using insertion sort.
Task 17:Program to sort ar: array of integers in ascending order using quick sort.

Task 18: Program to traverse a Binary search tree in Pre-order, In-order and Post-order.
Task 19: Program to traverse graphs using BFS.

Task 20: Program to traverse graphs using DFS.

Lab Outcomes:
The student will be able to:
1. Improve practical skills in designing and implementing basic linear data structure

L]

algorithms;

2. Improve practical skiils in designing and implementing Non-linear data structure
algorithms;

3. Use Linear and Non-Linear data structures to solve relevant problems;

4. Choose appropriate Data Structure as applied to specific problem definition: &

5. Implement Various searching algorithms and become familiar with their design
methods.

Reference Books:

1. “Data Structures with ~ (Schaum's Outline Series)”, Seymour Lipschutz, st
edition,McGraw Hill Education.

Course Code: BTCS304-18 Course Title: ObjELt Oriented ngmmmﬂ Lab

List iment: | ’f\x 5
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Task 1:

Task 2:

Task 3:
Task 4:
Task 5:

Task 6:
Task 7:
Task 8:
Task 9:

Task 10:

Task 11:
Task 12:
Task 13:
Task 14:
Task 15:
Task 16:
Task 17:
Task 18:

L.ab Qute
The student will be able to:

IK Gujral Punjab Technical University, Kapurthala
B. Tech, Computetr Science & Engg.

Write a program that uses a class where the member functions gre defined
inside a class.

Write a program that uses a class where the member functions are defined
outside a class.

Write a program to demonstrate the use of static data members.
Write a prograra to demonstrate the use of const data members.

Write a progran: to demonstrate the use of zero argument and parameterized
conslructors.

Write a prograin to demonstrate the use of dynamic constructor.
Write a program to demonstrate the use of explicit constructor.
Write a prograi i to demonstrate the use of initializer list.

Write a prograr: to demonstrate the overloading of increment and decrement
operators.

Write a program to demonstrate the overloading of memory management
operators.

Write a program to demonstrate the typecasting of basic type to clas.s type.
Write a program to demonstrate the typecasting of class type to basic type.
Write a program to demonstrate the typecasting ¢ class type to class type.
Write a program to demonstrate the multiple inheritances.

Write a prograr: to demonstrate the runtime polymorphism.

Write a program tc demonstrate the exception handling.

Write a program to demonstrate the use of class template.

Write a program to demonstrate the reading and writing of mixed type of data.

€8:

1. Develop classes incorpor:ting object-oriented techniques;
2. Design and implementi ob;cct-oriented concepts of inheritance and polymorphism;
3. Mlustrate and implement STL class of containers and need for exceptions to handle errors
for object oriented programs; & "
4. Design and implement arv real world based problem involving GUI interface using
object-oriented concepts.
Reference Books:
1. Stanley B.Lippmann, JosceLajoie: C++ Primer, 4th Edition, Addison Wesley, 2012.

2

P

E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill.

0 b
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| BTAM304-18 | Mathematics Paper-III | 4L:1T:0P | 4 credits
| (Calculus 2nd Ordinary |
| Differential Equations)

Detailed Contents:
Module 1: .
Limit, continuity for functions with severable variables, partial derivaiives, total derivative, Maxima,
minima and saddle points; Mett.od of Lagrange multipliers, Multiple Integration: double and triple
integrals (Cartesian and polar), Change of order of integration in double integrals. Change of variables
(Cartesian to polar), Applications of double and triple integrals to find surface area and volumes.

[CO1, CO2] (12Hrs)

Module 2:

Sequence and series, Bolzano Weirstrass Theorem, Cauchy convergence criterion for sequence,
uniform convergence, convergence of positive term series: comparison test, limit comparison test,
D’Alembert’s ratio test, Raabe’s test, Cauchy root test, p-test, Cauchy integral test, logarithmic test,
Alternating series, Leibnitz test Power series, Taylor's series, Series for exponential, trigonometric
and logarithmic functions. [CO3] (13Hrs.)

Module 3:
Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations
solvable for p, equations solvable for y, equations solvable for x and Clairaut’s type.

[CO4] (12 hrs.)
Module 4:
Second and higher order linear ditferential equations with constant coetficients, method of variation
of parameters, Equations reducible to linear equations with constant coefficients: Cauchy and
Legendre’s equations. [CO5] (12 hrs.)

Course Outcomes: At the enc of the course, the student will be able to:

l.Understand the functions of several variables that are essential in mostbranches of engineering:

2. Apply multiple integrals to deai with areas and volumes of various structures which are quite
significant in real world;

3. Formulate and solveengineering problems related to convergence, infinite series, power series and
Taylor series;

4. Create, select and utilize the iearnt techniques of first degree ordinary differential equationsto
model real world problems &;

5. Be acquainted with the knowiedge required to solve higher order ordinary differential equations.

Textbooks/References:

1. G.B. Thomas and R L. Finney, Calculus and Analytic geometry, 9" Edition. Pearson,
Reprint, 2002.

2. T. Veerarajan, Engincering Mathematics for first year, Tata McGraw-Hill, New Delhi,

2008.

N.P. Bali and Marish Goyal, A text book of Engineering Mathematjcs, Laxmi

Publications, Reprint, 2G10.

fad

4. Erwin Kreyszig, Advanced Engineering Mathematics, oth Edition, John Wiley & Sons,
2006.

5. W.E. Boyce and R.C. DiPrima, Elementary Differential rquations and Boundary Value
Problems, 9th Edition, Wiley India, 2009.

6. E.A. Coddington, An Introduction to Ordinary Differential Equatign:
1995. :
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Development of Societies
Course code: HSMC101-18

Credits: 3

COURSE TOPICS:

2.1 Unit I: Social Development (5 hours)
I. Concepts behind the origin of Family, Clan and Society
2. Different Social S+ stems |
3. Relation betweeir Human being and Society
4. Comparative studies on different models of Social Structures and their

evolution . |

2.2 Unit I1: Political Development (3 hours)
1. Ideas of Political Systems as learnt from History
2. Different models ¢f Governing system and their comparative study |

2.3 Unit III: Economic Development (18 hours)
1. Birth of Capitalis », Socialism, Marxism -
2. Concept of dei:lopment in pre-British, British and post British period- |
Barter, Jajmani
3. Idea of development in current context.
4. E. F. Schumacher's idea of development, Buddhist economics. |
Gandhian idea of dev clopment. Swaraj and Decentraiization.

3. READINGS
3.1 TEXTBOOK:
3.2 *REFERENCE POOKS:

4. OTHER SESSIONS . ‘
4.1 *TUTORIALS:
4.2 *)LABORATORY:
4.3 *PROJECT: Possible projects in this course could be
a) Interact with local communities and understand tk zir issues.
b) Study local cottage industry and agricultural practices. Role of engineering
and specialized knowledge.
¢) Evaluation of technology in the context of its application. Social impact of |
technology. Environmental impact of technology. Evaluation from a holistic

perspective.
’/’%‘“/ / &é{ |
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PHILOSOPHY Course
code: HSMC102-18

Credits: 3
COURSE TOPICS:

2.1 Unit 1:

The difference between knowledge (Vidya) and Ignorance (Avidya):
a. Upanishads;

b. Six systems orthodox and Heterodox Schools of Indian Philosophy.
c. Greek Philosophy:

2.2 Unit 2:
Origin of the Universe:
e NasidiyaSukta: "Wha really knows?”
e Brhadaranyaka Upanishad; Chandogya Upanishad: Non-self, Self, real and
unreal.
e Taittiriya Upanishad: SikshaValli.
e Plato’s Symposium: i.ack as the source of desire and knowledge.
e Socratic’s method of knowledge as discovery.
e Language: Word as 1ot of knowledge (Bhartrahari’s Vakyapadiyam)
e Fourteen Knowledge basis as a sources of Vidya: Four Vedas; Six auxiliary
sciences (Vedangas): Purana, Nyaya, Mimamsa and Dharma Sastras.

2.3 Unit 3:
Knowledge as Power: Francis Bacon. Knowledge as both pewer and self-realization in
Bagavad Gita.

2.4 Unit 4:
Knowledge as oppression: M. Foucault. Discrimination bet'ween Rtam and Satyam in
Indian Philosophy.

2.5 Unit 5:
Knowledge as invention: Modern definition of creativity; scientific activity in the
claim that science invents nw things at least through technology.

2.6 Unit 6: -
Knowledge about the self, transcendental self; knowledge about society, polity and
nature.

2.7 Unit 7:

Knowledge about moral anc ethics codes.

2.8 Unit 8:
Tools of acquiring knowledge: Tantrayuktis, a system cnf mquuy ((,al a}ia Sushruga
Kautilya, Vyasa) I e
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1. Copleston, Frederick, History of Philosophy, Vol. 1.Great Britain: Continuum. |
2 Hiriyanna, M. Outlines ¢i [ndian Philosophy, MotilalBanarsidass Publishers; Fifth
Reprint edition (2009)

3 Sathaye, Avinash, Translation of NasadiyaSukta

4. Ralph T. H. Griffith. The Hymns of the Rgveda. MotilalBanarsidass: Delhi: 1973.

5. Raju, P. T. Structural L¥¢pths of Indian Thought, Albany: State University of New |
York Press. ‘
6. Plato, Symposium, Hamiltoii Press.

7. KautilyaArtha Sastra. Penguin Books, New Delhi.

8. Bacon, Nova Orgum

9. Arnold, Edwin. The Song Celestial.

10. Foucault, Knowledge/Power.

11. Wildon, Anthony, System of Structure. ‘
12. Lele, W.K. The Doctrine of Tantrayukti. Varanasi: Chowkamba Series.

13. Dasgupta, S. N. History of Indian Philosophy, MotilalBanasidas, Delhi.

14. Passmore, John, Hundr:d Years of Philosophy, Penguin.

4. OTHER SESSIONS:
4.1 Mode of Conduct ‘

5. ASSESSMENT (indicalive only):

Ask students to do term papers, for example, writing biographical details of
founders, sustainers, transmitters, modifiers, rewriters; translating monographs of
less known philosophers :uch as K. C. Bhattacharys, Daya Krishna, Gopinath
Bhattacharya;  comparative  study of  philosophical system such as
MadhyasthaDarshan. ‘

6. OUTCOME OF THE (' OURSE: %

Students will develop strong natural familiarity with humanities along with

right understanding enabl ng them to eliminate conflict : .nd strife in the individual
and society. Students sha | be able to relate philosophy to literature, culture, society
and lived experience can be cousidered.

o~
A '
' d i .__ .r"

S4B
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'Course Code:BTES301-18  Course Title: Digital Electronics | 3L:0T:0P  3Credits

Detailed Contents:
Module 1:

NUMBER SYSTEMS: PRinary, Octal, Decimal, Hexadecimal. Number base |
conversions, 1's, 2’s compiements, signed Binary numbers. Binary Arithmetic, Binary |
codes: Weighted BCD, Gray code, Excess 3 code, ASCII.

LOGIC GATES: AND, OR. NOT, NAND, NOR, Exclusive-OR and Exclusive-NOR.
Implementations of Logic Functions using gates, NAND-NOR implementations.

Module 2 :

BOOLEAN ALGEBRA: Boolean postulates and laws — De-Morgan’s Theorem, |
Principle of Duality, Boolean expression — Boolean function, Minimization of Boolean
expressions — Sum of Products (SOP), Product of Sums (POS), Minterm, Maxterm.,
Canonical forms, Conversicn between canonical forms, Karnaugh map Minimization,
Don't care conditions, Quin=-McCluskey method. .

Module 3:

COMBINATIONAL CIRCUITS: Design procedure — Adders, Subtractors, BCD |
adder, Magnitude Compa ator, Multiplexer/Demultiplexer, encoder/decoder, parity
checker, code converters. mplementation of combinational logic using MUX, BCD to

7 segment decoder.

SEQUENTIAL CIRCUITS: Flip flops SR, JK, T, D and Master slave, Excitation table,
Edge triggering, Level Triggering, Realization of one flip flop using other flip flops. |
Asynchronous/Ripple courters, Synchronous counters, Modulo-n counter, Ring
Counters. Design of Synchronous counters: state diagram, Circuit implementation.
Shift registers.

Module 4:

MEMORY DEVICES: Clasuification of memories, RAM organization, Write operation,
Read operation, Memory cycle. ROM organization, PROM, EPROM, EEPROM, |
Programmable logic array, Programmable array logic, complex Programmable logic
devices (CPLDS), Field Programmable Gate Array (FPGA).

A/D & D/A CONVERTORS : Analog & Digital signals. sample and hold circuit, A/D
and D/A conversion technioues (Weighted type, R-2R Ladder type, Counter Type,
Dual Slope type, Successive Approximation type). |

COURSE OUTCOME:At the end of course the student will be able to:
1. Demonstrate the cperation of simple digital gates, identify the symbols,
develop the truth table {or those gates; combine simple gates into more complex

circuits; change binziry, hexadecimal, octal numbers to their decimal equivalent |

an vice versa. '

2. Demonstrate the operation of a flip-flop. Design counters and cleajgthe

1

concept of shift registers.
3. Study different types of memories and their applications. Convert ﬁ&al
into analog and vice versa. § v

9'3_ ;-

L i
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g Morris Mano, Digital Design, Prentice Hall of India Pvt. Ltd
. Donald P.Leach =2nd Albert Paul Malvino, Digital Principles and
Applications, 5 ed., Tata McGraw HillPublishing CompanyLimited, New |
Delhi, 2003.
. R.P.Jain, Modern Digital Electronics, 3 ed., Tata McGraw—Hill publishing
company limited, New Delhi, 2003. .
3 Thomas L. Floyd, Digita! Fundamentals, Pearson Education, Inc, New Delhi,
2003 '
“ Ronald J. Tocci, Neal S. Widmer, Gregory L. Moss, Digital System - |
Principles and Applications, PearsonEducation.
. Ghosal ,Digital Electronics, Cengage Learning.
o = i
Course Code:BTES302-18 Course Title: Digital Electronics Lab ~ OL:0T:2P  1Credits

List of Experiments:

1.

W

btk

S 20 00 i e O

To verify the Truth-tables of all logic gates.

To realize and verify the Half & full adder circuits using logic gates.
To realize Half & full subtracior circuits using logic gates.

To realize Encoder and Decoder circuits

To realize Multiplexer circuits

To realize 4-bit binary-2iay & gray-binary converters. ’
To realize comparator circuit for two binary numbers of 2-bit each.
To realize Full adder & fall subtractor circuits using encoder.

To design Full adder & “ull subtractor circuits using multiplexer.
To design and verify the Truth tables of all flip-flops.

To design Mod-6/Mod-9 synchronous up-down counter.

Course Outcomes

At the end of this course studc.at will demonstrate the ability to:

1.

2.

Realize combinational circuits using logic gates. ‘
Realize sequential circuits using logic gates.

Realize various types of Flip-flops and counters
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Course Code: BTES401-18 Course Title: Computer Organization & Architecture 3L:0T:0P 3‘Credil.
Pre-requisites: Digital Electronics
Detail n

Module 1:  Functional blocks of a computer

CPU, memory, input-output subsystems, control unit. Instruction set architecture of a CPU —
registers, instruction executios cycle, RTL interpretation of instructions, addressing modes.
instruction set. Case study — instruction set of 8085 processor.

Data representation: signed number representation, fixed and floating point representations.
character representation. Computer arithmetic — integer addition and subtraction, ripple carry |
adder, carry look-ahead adder, etc. multiplication — shift-andadd, Booth multiplier, carry
save multiplier, etc. Division restoring and non-restoring techniques, floating pont

arithmetic.
[10 hrs] (CO1, CO2) |

Module 2:  Introduction fo x&6 architecture,
CPU control wunit design: Hardwired and micro-programmed design approaches, |
Case study — design of a simple hypothetical CPU.
Memory system design: serriconductor memory technologies, memory organization.
Peripheral devices and their characteristics: Input-output subsystems, /O device interface.
VO transfers — program controlled, interrupt driven and DMA, privileged and nonprivileged |
instructions, software interrupis and exceptions. Programs and processes —role of interrupts
in process state transitions, I/( device interfaces — SCII, USB.

[12 hrs| (CO2, CO4)

Module 3:  Pipelining
Basic concepts of pipelining, taroughput and speedup, pipelinS01e hazards.
Parallel Processors: Introduction to parallelprocessors, Concuirent access to memory and |
cache coherency.
[10 hrs] (COS)

Module 4:  Memory Organization
Memory interleaving, concept of hierarchical memory organization, cache memory, cache
size vs. block size, mapping functions, replacement algorithms, write policies.

[10 hrs] (CO3) |

The student will be able to:
1. Understand functiona! block diagram of microprocess ir;
Apply instruction s&t for Writingassembly language piograms;
Design a memory medule and analyze its operation by interfacing with The cril
Classify hardwired ¢ nd microprogrammed control units; &
Understand the concept of pipelining and its performance metrics.

o

o

Suggested Bools:
1. “ComputerOrganizefion and Architecture”, Moris Mano, :
2. “ComputerOrganization and Design: The Hardware/Software Interfacc 5th Editi
by David A. Patterson and John L. Hennessy, Elsevier. b o AN Fr
3. “Computer Organization and Embedded Systems”, 6th EdmoEn \by C'HIH( macher
McGraw Hill Higher Education. £ Main Campus, Ka } {

i
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1.  “Computer Architecture and Organization”, 3rd Edition by John P. Hayes,
WCB/McGraw-Hill

2. “Computer Organization and Architecture: Designing for Performance”. 10th
Edition by William Siallings, Pearson Education.

3. “Computer System Design and Architecture”, 2nd Edition by Vincent P. Heuring
and Harry F. Jordan, P<arson Education.

Course Code: BTCS403-18 K ourse Title: Operating Systems | 3L:0T:0P | 3Credits

Module 1: Introduction
Concept of Operating Sysieris, Generations of Operating systems, Types of Operating
Systems, OS Services, Systern. Calls, Structure of an OS - Layered, Monolithic, Microkernel
Operating Systems, Concept of Virtual Machine. Case study on UNIX and WINDOWS
Operating System.

[6 hrs] (CO1)

Module 2:  Processes
Definition, Process Relationship, Different states of a Process, Process State transitions,
Process Control Block (PCB). Context switching
Thread: Definition, Various states, Benefits of threads, Types of threads, Concept of
multithreads,
Process Scheduling: Fourdaiion and Scheduling objectives, Types of Schedulers,
Scheduling criteria: CPU utilization, Throughput, Turnaround Time, Waiting Time, Response
Time; Scheduling algorithins: Pre-emptive and Non-pre-emptive, FCEFS, SJF, RR;
Multiprocessor scheduling: Rea! Time scheduling: RM and EDF.

[10 hrs] (CO2, CO3)

Module 3:  Inter-process Communication
Critical Section, Race Conditions, Mutual Exclusion, Hardware Solution, StrictAlternation.
Peterson’s Solution, TheProducer\ConsumerProblem, Semaphores,EventCounters,Monitors,
Message Passing, Classical IPC Problems: Reader’s & Writer Problem, Dinning
Philosopher Problem etc.

[8 hrs] (CO2)

Module 4: Deadlocks
Definition, Necessary and sufticient conditions for Deadlock, Deadlock Prevention, Deadlock
Avoidance: Banker’s algorithica, Deadlock detection and Recovery.

|8%|rs| (CO3)

Module 5: MemoryManage:nent 4&

Basicconcept,LogicalandPhys:cal address map, Memory allocation: Contlguou's Memor} _

allocation —Fixedandvariable partition—Internaland External fragmentation and '6; ompaction,; .-

Paging: Principle of operation - Page allocation—Hardware support for:paging. Protection and

sharing, Disadvantages of paging.

Virtual Memory: Basics of Virtual | V[emmg #rdware and control structures — Locality of
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reference, Page fault, Working Set, Dirty page/Dirty bit — Demand paging, Page Replacement
algorithms: Optimal, First in First Out (FIFO), Second Chauce (SC), Not recently used |

(NRU) and Least Recently used (LRU).
[10 hrs] (CO4)

Module 6:  1/O Hardware
/O devices, Device controllets, Direct memory access Principles of /O Software: Goals of
Interrupt handlers, Device crivers, Device independent /O software, Secondary-Storage
Structure: Disk structure. Disk scheduling algorithms
File Management: Concept of File, Access methods, File types, File operation, Directory
structure, File  System  structure, Allocationmethods (contiguous, linked, indexed), Free
Space Management (bit vector, finked list, grouping), directory implementation (linear list, ‘
hash table), efficiency and pertormance.
Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, C-SCAN, Disk
reliability, Disk formatting, Rcot-block, Bad blocks.

|8 hrs] (COS, CO6)

The student will be able to: |
1. Explain basic operating system concepts such as overall architecture, system calls,

user mode and kernel modc;

2. Distinguish concepts related to processes, threads, process scheduling, race conditions |
and critical sections;

3. Analyze and apply CPUJ scheduling algorithms, deadlock detection and prevention
algorithms; i

4. Examine and categorize various memory management techniques like caching,
paging, segmentation, virtual memory. and thrashing;

5. Design and implement {ile management system; & |

6. Appraise high-level cperating systems concepts such as file systems, disk-scheduling
algorithms and various file systems.

Suggested Books:

1. Operating System Concepts Essentials, 9th Edition by AviSilberschatz, Peter Galvin, Greg
Gagne, Wiley Asia Student Edition. |

2. Operating Systems: Interrals and Design Principles, 5th Edition, Williame Stallings,
Prentice Hall of India.

1. Operating System: A Design-oriented Approach, 1st Edition by Charles Crowley, Irwin
Publishing

2. Operating Systems: A Moderxi: Perspective, 2nd Edition by Gary J. Nutt, Addison-Wesley

3. Design of the Unix Operating Systems, 8th Edition by Maurice Bach, Prentice-Hall of
India |

4. Understanding the Linux ¥:riel, 3rd Edition, Daniel P. Bovet, Marco\Cesati, O'Reilly and
Associates NN
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Course Code: BTCS403-18 Course Title: Design and Ana_l'ysis'of'@_@jn%s 3L:0T:0P | 3Credits

Pre-requisites: Data Structures
Detailed Contents:

Module 1:  Introduction

Characteristics of algorithm. Analysis of algorithm: Asymptotic analysis of eomplexity
bounds — best, average and worst-case behavior; Performance measurements of Algorithm,
Time and space trade-offs, Analysis of recursive algorithms through recurrence relations:
Substitution method, Recursicn tree method and Masters’ theoren:.

[8 hrs] (COT1)

Module 2:  Fundamental Algorithmic Strategies |
Brute-Force, Greedy,Dynamic Programming, Branch- and-Bound and Backtracking
methodologies for the design of algorithms; Illustrations of these techniques for
Problem-Solving: Bin Packii2, Knap Sack, TSP.

[10 hrs] (CO1, CO2)

Module 3:  Graph and Tree Algorithms

Traversal algorithms: Depth +irst Search (DFS) and Breadth First Search (BFS); Shortest
path algorithms, Transitive ciosure, Minimum Spanning Tree, Topological sorting, Network
Flow Algorithm.

[10 hrs] (CO3)

Module 4:  Tractable and Intractable Problems
Computability of Algorithms. Computability classes — P, NP, NP-complete and NP-hard.
Cook’s theorem, Standard NP-complete problems and Reductior: techniques.

[8 hrs] (COS5)

Module 5:  Advanced Topics |
Approximation algorithms, Randomized algorithms, Heuristics zad their characteristics.
[6 hrs] (CO1, CO4, COS5)

Course Qutcomes: i
The student will be able to: '
1. For a given algorithms analyze worst-case running times of algorithms based on
asymptotic analysis and justify the correctness of algorithms;

2. Explain when an aigorithmic design situation calls for which design paradigm |
(greedy/ divide and conquer/backtrack etc.);

3. Explain model for a given engineering problem, using tree or graph, and writethe
corresponding algorithm 1o solve the problems;

4. Demonstrate the wav: to analyze approximation/randomized algorithms (expected
running time, probability of error); &

5. Examine the necessity for NP class based problems and explain the use Qf heuristic .'1

techniques. M Q() JVA
s o b/mld

1. Introduction to Algorithms, 4TH Edition, Thomas H Cormen, Charles E \tlesersun.

L Rivest and Clifford Steirr, MIT Press/McGraw-Hill. A LRI y s | .
2. Data Structures and Algorithms in C++, Weiss, 4" edition, Pearson.
3. Fundamentals of Computer AlgorithPageF24ef®@gitz, Sartaj Saini, Galgota Publications.
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1. Algorithm Design, 1*Edition, Jon Kleinberg and EvaTardos, Pearson.
2. Algorithm Design: Founzations, Analysis, and Internet Examples, Second Edition,
Michael T Goodrich and Roberto Tamassia, Wiley.
3. Algorithms -- A Creative Approach, 3RD Edition, UdiManber, Addison-Wesley, Reading,
MA.

Course Code: BTES402-18 Course Title: Computer Organization & ArchitectureLab | OL:0T:2P |

List of Experi :

Task 1:  Computer Anziomy- Memory, Ports, Motherboard and add-on cards.

Task 2:  Dismantling and assembling PC.

Task 3: Introduction to 8085 kit.

Task 4: 2. Addition of two S bit numbers, sum 8 bit.

Task 5:  Subtraction of two 8 bit numbers.

Task 6: Find 1’s comp!ciment of 8-bit number.

Task 7:  Find 2’s comp!ement of 8-bit number.

Task 8:  Shift an 8-bii no. by one bit.

Task 9:  Find Largest ¢f two 8 bit numbers.

Task 10: Find Largest arhong an array of ten numbers (8 bit).

Task 11: Sum of series of 8 bit numbers.

Task 12: Introduction to £086 kit.

Task 13: Addition and subtraction of two 16 bit numbers, sum 16 bit.
Task 14: Implement of Booth’s algorithm for arithmetic operations.
Task 15: Find 1’s and 2°s complement of 16-bit number.

Task 16: Implement simple programs using /O based intertface.

Lab Outcomes:
The student will be able to:
1. Assemble personal computer;

2. Implement the various assembly language programs for basic arithmetic and

logical operations; &
3. Demonstrate the finctioning of microprocessor/microcontroller
systems with I/O intertace.

Reference Books:

based

1. Fundamentals of Micronrocessors and Microcontrollersby B. Ram, Dhanpat Rai

Publications.

;] Credit
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Course Code: BTCS404-18 (Course Title: Operating Systems Lab | 0L:0T:4P | 2Credits |

Task 1:
Task 2:

Task 3:

Task 4:

Task 5:

Task 6:

Installation Process of various operating systems.

Implementation of CPU scheduling algorithms to find tumnaround time and
waiting time. a) FCFS b) SJF ¢) Round Robin (pre-emptive) d) Priority.
Virtualization, installation of Virtual Machine Software and installation of
Operating System on Virtual Machine.

Commands for files & directories: cd, s, cp, md, rm, mkdir, rmdir. Creating
and viewing iiles using cat. File comparisons. Disk rclated commands:
checking disk {ree spaces. Processes in linux, connecting processes with pipes,
background piocessing, managing multiple processes. Background process:
changing process priority, scheduling of processes at command, batch
commands, kill, ps, who, sleep. Printing commands, grep, fgrep, find. sort, cal,
banner, touch, file. File related commands ws, sat, cut, grep.

Shell Programming: Basic of shell programming, various types of shell, Shell

Programming in bash, conditional & looping statement, case statements,

parameter passing and arguments, shell variables, shell keywords, creating

shell programs ‘or automate system tasks, report printing.

Implementation of Bankers algorithm for the purpose of deadlock avoidance.

Lab Outcomes:
The student will be able to:
1. Understand and implerment basic services and functionalities of the operating system;

2. Analyze and simulate CPU Scheduling Algorithms like FCFS, Round Robin, SJF, and
Priority;

3. Implement commands for files and directories;

4. Understand and impleisent the concepts of shell programining;

5. Simulate file allocation and organization techniques; &

6. Understand the concep’s of deadiock in operating systems and implement them in
multiprogramming system.

1. Operating Systems: Design and Implementation, Albert S. Woodhull and Andrew S.

Tanenbaum, Pearson Fducation.

al =

) Y i
] w ; g \rw /
B
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Task 1:

Code and analyze solutions to following problem with given strategies:
i. Knap Sack using greedy approach
ii. Knap Sack using dynamic approach

Task 2: Code and analyze to find an optimal solution to matrix chain multiplication
using dynamic programming.
Task 3: Code and analyze to find an optimal solution to TSP using dynamic
programming.
Task 4: Implementing an application of DFS such as:
i.  to find the topological sort of a directed acyclic graph
ii.  to find a path from source to goal in a maze.
Task 5: Implement aii application of BFS such as:
i.  to find connected components of an undirected graph
ii.  to check whether a given graph is bipartite.
Task 6: Code and analyze to find shortest paths in a graph with positive edge weights
using Dijkstra's algorithm.
Task 7: Code and aralyze to find shortest paths in a graph with arbitrary edge
weights using Bel!man-Ford algorithm.
Task 8: Code and analyze to find shortest paths in a graph with arbitrary edge
weights using Flyods’ algorithm.
Task 9: Code and anaiyze to find the minimum spanning tree in a weighted,
undirected graph using Prims’ algorithm
Task 10: Code and analyze to find the minimum spanning tree in a. weighted,
undirected graph using Kruskals’ algorithm.
Task 11:  Coding any real world problem or TSP algorithm using any heuristic
technique.

The student will be able to:
1. Improve practical skills in designing and implementing complex problems with
different techniques;
2. Understand comparative performance of strategies and hence choose appropriate, to
apply to specific problem definition;
3. Implement Various tree and graph based algorithms and become familiar with their

design methods; &
4. Design and Implement heuristics for real world problems.

Reference Books ol

1. Data Structures and Algzorithms in C++, Weiss, 4" edition, Pearson’

mQ/

# \'w EL

2. Data Structures and slgorithms using Python and C++, David M. Reed dnfé J()h]l
Zelle, 2009 edition (available as e book), Franklin Beedle& Associates, pu5, ™

UNIVERSAL HUMAN VALUES 2: UNDERSTANDING HARMONY
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Course code: HSMC122-18 >
Credits: 3

COURSE TOPICS:

The course has 28 lectures and 14 practice sessions in 5 modules:

Module 1: Course Introduction - Need, Basic Guidelines, Content and Process
for Value Education

I. Purpose and motivation for the course, recapitulation from Universal Human
Values-I

2. Self-Exploration—what is 1t? - Its content and process; ‘Natural Acceptance’ and
Experiential Validation- as the process for self-exploration.

3. Continuous Happiness and Frosperity- A look at basic Human Aspirations

4. Right understanding, Relationship and Physical Facility- the basic requirements for
fulfilment of aspirations of cvery human being with their correct priority

5. Understanding Happiness and Prosperity correctly- A critical appraisal of the
current scenario.

6. Method to fulfil the above human aspirations: understanding and living in harmony
at various levels. ’

Include practice sessions to discuss natural acceptance in human being as the innate
acceptance for living with responsibility (living in relationship, harmony and co-
existence) rather than as arbitrariness in choice based on liking-disliking.

Module 2: Understanding !iarmony in the Human Being - Harmony in Myself!

7. Understanding human tzing as a co-existence of the sentient ‘I and the material
‘Body’

8. Understanding the needs of Self (‘I’) and ‘Body’ - happiness and physical facility

9. Understanding the Body :s an instrument of ‘I’ (I being tl:e doer, seer and enjoyer)
10. Understanding the characteristics and activities of ‘I’ ard harmony in ‘I’

11. Understanding the harmony of I with the Body: Sanyam and Health; correct
appraisal of Physical needs, ncaning of Prosperity in detail

12. Programs to ensureSanyam and Health.

Include practice sessions to discuss the role others have played in making material
goods available to me. Identifying from one’s own life. Differentiate between
prosperity and accumulation. Discuss program for ensuring health vs dealing with
disease.

Module 3: Understanding Harmony in the Family and Society- Harmony in
Human-Human Relationship

13. Understanding values in human-human relationship; meaning of Justice (nine
universal values in relationships) and program for its fulfilment to ensure mutual
happiness; Trust and Respect as the foundational values of relationship.

14.  Understanding the meaning of Trust; Difference between intention and
competence

15.  Understanding the meaning of Respect, Difference betweOﬂ respec /and
differentiation; the other salient values in relationship. g
16. Understanding the harmony in the society (society b@@wﬂm 0 T'amlly
Resolution, Prosperity, fearlessness (trust) and co-existence a$ comprehensive
Goals. .

7. Visualizing a universal han&ga&o% 0‘%15‘5[ in society— Undivided Society, |

Human | (3
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Universal Order- from family to world family.

Include practice sessions to reflect on relationships in family, hostel and institute as
extended family, real life ¢xamples, teacher-student relationship, goal of education
etc. Gratitude as a universal value in relationships. Discuss with scenarios. Elicit
examples from students’ lives.

Module 4: Understanding !iarmony in the Nature and Existence - Whole
existence as Coexistence .

18. Understanding the harmony in the Nature

19. Interconnectedness and miutual fulfilment among the four orders of nature -
recyclability and self-regulation in nature ‘
20. Understanding Existenice as Co-existence of mutually interacting units in all-
pervasive space

21. Holistic perception of harmony at all levels of existence.

Include practice sessions to discuss human being as cause of imbalance in nature (film
“Home” can be used), pollution, depletion of resources and role of technology ctc.

Module 5: Implications ot the above Holistic Understanding of Harmony on
Professional Ethics |
22. Natural acceptance of human values '
23. Definitiveness of Ethical Human Conduct

24. Basis for Humanist:c Education, Humanistic Constitution and Humanistic
Universal Order

25. Competence in proiessional ethics: a. Ability to utilize the professional
competence for augmenting universal human order b. Ahility to identify the scope
and characteristics of peoplefriendly and eco -friendly production systems, c. |
Ability to 1identify and develop appropriatetechnologies and management patterns
for above production systemnis.

26. Case studies of typical holistic technologies, management models and production
systems.

27. Strategy for transitionn {rom the present state to Uriversal Human Order: a

At the level of individual: as socially and ecologically responsible engineers,
technologists and managers b. At the level of society: as mutually enriching
institutions and organizations. ‘
28. Sum up.

Include practice Exercises and Case Studies will be takea up in Practice (tutorial)
Sessions eg. to discuss the ¢onduct as an engineer or scientist etc.

3. READINGS:

3.1 Text Book

1. Human Values and Profzssional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel
Books, New Delhi, 2010.

3.2 Reference Books .
1. Jeevan Vidya: EkParichaya, A. Nagaraj, Jeevan VidvaPrakashan, Amarkaﬁtak By
1999.
2. Human Values, A.N. Tripathi, New Age Intl. Pubhshers, New Delhi, 2004.

3. The Story of Stuff (Book).

4. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi
5. Small is Beautiful - E. F 5c}1umacF‘:h Lo 29 of 92 |
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. Slow 1s Beautiful - Cecile Andrews |

6

7. Economy of Permanence - i CKumarappa

8. Bharat Mein Angreji Ra: -PanditSunderlal I
9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

11. India Wins Freedom - Maulana Abdul Kalam Azad ,
12. Vivekananda - Romain Rolland (English)

13. Gandhi - Romain Rolland (English)

OUTCOME OF THE COURSE:
By the end of the course, students are expected to become more aware of |
themselves, and their surroundings (family, society, nature); they would become
more responsible in life, and in handling problems with custainable solutions, while
keeping human relationships and human nature in mind. They would have better critical
ability. They would also becorie sensitive to their commitment towards what they have
understood (human values, human relationship and human society). It is hoped that they |
would be able to apply what they have leamnt to their own self in different day-to-day
settings in real life, at least = beginning would be made in this direction.
This is only an introductory foundational input. It would be desirable to follow it up
by
a) Faculty -student or mentor-mentee programs throughout their time with the
institution.
b) Higher level courses on human values in every aspect of living. E.g. as a
professional.

Course Code: EVS101-18 —‘aurse Title: Environmental Studies- _rL:Z; T:0; fﬂCredlits
oo IS IR e e L AR e
.Detailed Contents .
Module 1 : Natural Resources :Renewable and non-renewable resources
Natural resources and associatzd problems.

a) Forest resources : Use and over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forest and tribal people.

b) Water resources : Use and over-utilization of surface and ground water, flodds, |
drought, conflicts over waicr. dams-benefits and problems.

¢) Mineral resources : Usc and exploitation, environmental effects of extracting and

using mineral resources, case studies.

d) Food resources : Worl i food problems, changes caused by agriculture and '

overgrazing. effects of modern agriculture, fertilizer-pesticide problems, water logging,
salinity, case studies.

e) Energy resources : Growing energy needs, renewable and non renewable encrgy
sources, use of alternate energy sources. Case studies.
) Land resources : Land as a resource, land degradation, man induced landslides, soil

crosion and desertification.

") |
. Role of an individual in conservation of natural resources. p/? w\
. Equitable use of resocurcces for sustainable lifestyles. aad  EAE
Module 2 : Ecosystems _ ;
Concept of an ecosystem.  Structure and function of an ecosystem. ; ol
Food chains, food webs and ecological pyramids. Introduction, types, char acteristic features,
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structure and function of following ecosystems:

a. Forest ecosystem

b Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) |
Module 3 : Biodiversity and its conservation ;

. Introduction — Definit'on : genetic, species and ecosystem diversity.

. Biodiversity at global, National and local levels.

. Inida as a mega-diversity nation

. Hot-sports of biodiversity.

. Threats to biodiversity - habitat loss, poaching of wildlife, man-wildlife conflicts.

. Endangered and enderic species of [ndia

Module 4 : Social Issues and the Environment

. From Unsustainable to Sustainable development |
. Resettlement and rahavilitation of people; its problems and concerns.

. Environmental ethics : Issues and possible solutions. |
. Climate change, global warming, acid rain, ozone layer depletion, Nuclear accidents

and holocaust. Case Studies. |
. Public awareness.

*ACTIVITIES

Nature club (bird watching, rzcognizing plants at institute/at hoive, recognizing local
animals, appreciating biodiversity
Impart knowledge and inculcaie the habit of taking interest and understanding biodjversity in
and around the college campus. The students should be encouraged to take interest in bird
watching, recognizing local piants. herbs and local animals. The students should be
encouraged to appreciate the difference in the local biodiversity in their hometown, in the
place of their study and other places they visit for vacation/breaks ete.
Following activities must be included.
Identify a tree fruit flower peculiar to a place or having origin from the place.
Making high resolution big photographs of small creatures (bees, spiders, ants. mosquitos
ete.) especially part of body so that people can recognize (games on recognizing
animals/plants).
Videography/ photography/ information collections on specialties/unique features of different |
types of common creatures.
Search and cxplore patents and rights related to animals. trees etc. Studying miracles of
mechanisms of different body systems.
1(A) Awareness Activities:
a) Small group meetings about water management, promotion of recycle use, generation
of less waste, avoiding electricity waste
b) Slogan making event
¢) Poster making event
d) Cycle rally
e) Lectures from experts
f) Plantation
g) Gifting a tree to see its full growth
h) Cleanliness drive
i) Drive for segregation of waste
1) To live with some eminent environmentalist for a week or so Ondc stand his work

vi) To work in kitcher garden for mess | :
j) To know about the ditterent varieties of plants . /E(
k) Shutting down the fan: and ACs of the campus for an hour or _éL | PR
I) Visittoa local area to document environmental assets , |
riverfforestfgrasslandfhi!lx’mountaim’lake!Estuaé'ny ctlands 3 '
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|

m) Visit to a local polluted siic-Urban/Rural/Industrial/Agricultural
n) Visit to a Wildlife senctuary, National Park or Biosphere Reserve

Suggested Readings

1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

2. BharuchaErach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad —
380 013, India, Email:mapin@icenet.net (R) .

3. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p |

4. Clark R.S., Marine Pol'ution, Clanderson Press Oxford (TB)

5. Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental |
Encyclopedia, Jaico Publ. House, Mumabai, 1196p

6. Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural Imtory
Society, Bombay (R}

7. Heywood. V.H &Waston. R.T. 1995. Global Biodiversity Assessment. Cambridge
Univ. Press 1140p.

8. Mhaskar A K., Matter Hazardous, Techno-Science Publication (TB)

9. Miller T.G. Jr. Environmental Science, Wadsworth Publishing Co. (TB)

10. Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saundiers Co. USA, 574p

11. Townsend C., Harper J, and Michael Begon, Essentials of Ecology, Blackwell
Science (TB)

12. Trivedi R.K., Handbook of Environmental Laws, Rules Guidelines, Compliances and
Stadards, Vol I and 11, Enviro Media (R)

13. Trivedi R. K. and P.K. Gael, Introduction to air pollution, Techno-Science
Publication (TB)

14, Wanger K.D., 1998 Environmental Management. W.B. Saunders Co. Philadelphia,

USA 499p
Course Code: HSMC101- Course Title: Development of Socicties ~ 3L:0T:0P EC;eqlts
18
Detailed Contents:
Unit I: Social Development (5 hours) |

1. Concepts behind the origir of Family, Clan and Society

2. Different Social Systems

3. Relation between Human being and Society

4. Comparative studics on different models of Social Structures and their evolution

Unit II: Political Development (3 hours)

1. Ideas of Political Systems s learnt from History

2. Different models of Gover-ing system and their comparative study

Unit ITI: Economic Development (18 hours)

Birth of Capitalism, Socialism, Marxism

Concept of development ir pre-British, British and post British period- Barter, Jajmani

Idea of development in cuirent context.

E. F. Schumacher's idea of @evelopment, Buddhist economics.

Gandhian idea of developmert. Swaraj and Decentralization.

PROJECT: Possible projects in this course could be

a) Interact with local communities and understand their issues. Q@
=

S T S

b) Study local cottage industry and agricultural practices. Role ¢f
specialized knowledge.

A |
¢) Evaluation of technology in the context of its application. Sop;ayl{r pa@ot iwhnofo%_/,
Environmental impact of technology. Evaluation from a h@hstic perspiective Mty |
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T = T |
|Coulse Code: HSMC102- ‘C(} irse Title: PHILOSOPHY }SL:OT.:[}P iSCreditis

L. bl | ety e 1= | O

Unit 1:
The difference between knowl:dge (Vidya) and Ignorance (Avidya):
a. Upanishads;
b. Six systems orthodox and FHeterodox Schools of Indian Philosophy. '
¢. Greek Philosophy:
Unit 2:
Origin of the Universe:
e NasidiyaSukta: "Who .eally knows?”
e Brhadaranyaka Upanishad; Chandogya Upanishad: Non-self, Self, real and unreal.
¢ Taittiriya Upanishad: SikshaValli.
e Plato’s Symposium: Lick as the source of desire and knowledge.
e Socratic’s method of knowledge as discovery.
e Language: Word as root of knowledge (Bhartrahari’sVakyapadiyam)
e Fourteen Knowledge hasis as a sources of Vidya: Four Vedas; Six auxiliary sciences
(Vedangas); Purana, Nyaya, Mimamsa and Dharma Sastras.
Unit 3: .
Knowledge as Power: Francis Bacon. Knowledge as both power and self-realization in
Bagavad Gita.
Unit 4:
Knowledge as oppression: M. Foucault. Discrimination between Rtam and Satyam in Indian |
Philosophy.
Unit 5:
Knowledge as invention: Modzrn definition of creativity; scientific activity in the claim that
science invents new things at lcast through technology.
Unit 6:
Knowledge about the self, traiscendental self; knowledge about society, polity and nature. |

Unit 7:
Knowledge about moral and ethics codes.

Unit 8:

Tools of acquiring knowledge: Tantrayuktis, a system of inquiry (Caraka, Sushruta, Kautilya. |
Vyasa)

READINGS |

1. Copleston, Frederick, History of Philosophy, Vol. 1.Great Britain: Continuum. |
2 Hiriyanna, M. Outlines of Iniizn Philosophy, MotilalBanarsidass Publishers; Fifth Reprint
edition (2009)

3 Sathaye, Avinash, Translation of NasadiyaSukta

4. Ralph T. H. Griffith. The Hvinns of the Rgveda. MotilalBanarsidass: Delhi: 1973.

5. Raju, P. T. Structural Depths of Indian Thought, Albany: State University of New York
Press. |
6. Plato, Symposium, Hamilton Press.

7. KautilyaArtha Sastra. Penguin Books, New Delhi.

&. Bacon, Nova Orgum

9. Arnold, Edwin. The Song ¢ elestial. ( "‘-l
10. Foucault, Knowledge/Power. N
11. Wildon, Anthony, System of Structure.

12. Lele, W.K. The Doctrine of Tantrayukti. Varanasi: Chowkamba Se1 st |
13. Dasgupta, S. N. History cf Indian Philosophy, MotilalBanasidas, Delhi. ', - /b;h_/
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14. Passmore, John, Hundred Years of Philosophy, Penguin.

ASSESSMENT (indicative only):
Ask students to do term papers, for example, writing biographical details of founders,
sustainers, transmitters, modifiers, rewriters; translating monographs of less known
philosophers such as K. C. Bhattacharys, Daya Krishna, Gopinath Bhattacharya; comparative
study of philosophical system such as MadhyasthaDarshan.

OUTCOME OF THE COURSE:
Students will develop strong natural familiarity with humanities along with right
understanding enabling them 10 eliminate conflict and strife in the individual and secicty.
Students shall be able to relate philosophy to literature, culture, society and lived experience
can be considered. '

BTCS401-18 Discrete Vlathematics 3L:1T:0P 4 Credits !

Detailed contents:

Module 1:

Sets, Relation and Funetion: Uperations and Laws of Sets, Cartesian Products, Binary Relation,
Partial Ordering Relation, Equivalence Relation, Image of a Set, Sum and Product of Functions,
Bijective functions, Inverse and Composite Function, Size of a Set, Finite and infinite Sets,
Countable and uncountable Sets, Cantor's diagonal argument and The Power Set theorem,
Schroeder-Bernstein theorem.

Principles of Mathematical Y1 duction: The Well-Ordering Principle, Recursive definition,
The Division algorithm: Prime Numbers, The Greatest Common Divisor: Euclidean Algorithm,

The Fundamental Theorem of Arithmetic. COl1, CO2

Module 2: }
Basic counting techniques-inciusion and exclusion, pigeon-hole principle, permutation and
combination. CO3

Module 3:

Propositional Logic: Syntax, Semantics, Validity and Satisfiability, Basic Connectives and
Truth Tables, Logical Equivalence: The Laws of Logic, Logical Implication, Rules of Inference,
The use of Quantifiers. Prooilechniques: Some Terminology, Proof Methods and Strategies, |
Forward Proof, Proof by Cortradiction, Proof by Contraposition, Proof of Necessity and |
Sufficiency. CO03, CO4

Module 4:

Algebraic Structures and Morphism: Algebraic Structures with one Binary Operation, Semi
Groups, Monoids, Groups, Congruence Relation and Quotient Structures. Free and Cyclic
Monoids and Groups, Permutation Groups, Substructures, Normal Subgroups, Algebraic
Structures with two  Binary Cperation, Rings, Integral Domain and Fields. Boolean Algebra |
and Boolean Ring, Identities of Boolean Algebra, Duality, Representation of Boolean Function, |
Disjunctive and Conjunctive Normal Form CO4

Module 5: !

Graphs and Trees: Graphs ond their properties, Degree, Connectivity, Path, Cycle, Sub
Graph, Isomorphism, Eulerian and Hamiltonian Walks, Graph Colouring, Colouring maps ¢
Planar Graphs, Colouring Vertices, Colouring Edges, List Colouring, Perfect Grapﬁ' aéfifition
properties and Example. rooted trees, trees and sorting, weighted trees and preﬁx cod@f-. BI—
connected component and Arti-ulation Points, Shortest distances. CO5 " AREEEE ‘
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Suggested books:

|8
2

Kenneth H. Rosen. Discrete Mathematics and its Applications, Tata McGraw — Hill
Susanna S. Epp, Dizcrete Mathematics with Applications, 4th edition, Wadsworth
Publishing Co. Inc.

C L Liu and D P Mchapatra, Elements of Discrete Mathematics A Computer Oriented
Approach, 3rd Edition by, Tata McGraw — Hill.

Suggested reference books:

1.

J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and Its Application to
Computer Science”, TMG Edition, TataMcgraw-Hill

Norman L. Biggs, Discrete Mathematics, 2nd Edition, Oxford University Press.
Schaum’s Outlines Sciies, Seymour Lipschutz, Marc Lipson,

Discrete Mathematics, Tata McGraw - Hill

Course OQutcomes

1.

2.

(oS

To be able to expre:s logical sentence in terms of predicates, quantifiers, and logical
connectives

To derive the solution for & given problem using deductive logic and prove the solution
based on logical inference

For a given a mathem:tical problem, classify its algebraic structure

To evaluate Boolean f inctions and simplify expressions using the properties of Boolean
algebra

To develop the given oroblem as graph networks and solve with techniques of graph
theory.
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Course Code: BTES 501-20 | Coursc Title: Statistical Computing ~ 3L:0T:0P | 3 Credits
Techiniques using R ’. |

| i

Course Contents:

UNIT 1: CO1, CO2 |8 Hrs.|

General introduction to computing, Using R as a calculator, Numbers, words and logicals;
missing values (NA), Vectors and their attributes (names, length, type), System- and user-defined
objects, Accessing data (data(}). Data in the system and date outside the system (read.table, scan)

UNIT 2: CO1,CO2 |10 Hrs.|

First steps in graphics, The basics of R syntax, The R workspace. Matrices and lists, Subsetting
System-defined functions; the help system, Errors and warnings, coherence of the workspace
Data input and output; interface with other software packages, Writing your own code; R script
Good programming practice, R syntax -- further steps The parentheses and brackets; =, == and
S

Apply-type functions Compiling and applying functions Documerntation, Conditional statements
Loops and iterations

UNIT 3: CO1,CO2 |8 Hrs.|
Exploratory data analysis, Range. summary, mean, variance, median, sd, histogram, box plot,
scatterplot

Probability distributions, Randcm number generation Distributions, the practice of simulation.

UNIT 4: CO1, CO2, CO3 [8 Hrs.|
Statistical functions in R, Statistical inference, contingency tables, chi-square goodness of fit,
regression, generalized linear rmodels, advanced modelling methods, the bootstrap method to
compute s.e.f

UNIT 5: CO1, CO3 [8 Hrs.]
Graphics; beyond the basics Ciraphics and tables, Working with: larger datasets, Principles of
exploratory data analysis (big data analysis)

Dataframes in R, Defining your own classes and operations Models and methods in R,
Customising the user's environrent

Reference Books:

1. Matloff, N. (2011). The Art of R Programming: A Tour of Statistical Software Design,

William

Philip H. Pollock (201<). An R Companion to Political Analysis, CQ Press

3. Chihara, L. and Hesterberg, T. (2011), Mathematical sta istics with resampling and R,
Wiley NA ;

4. Lander, I P.(2014) R for Everyone: Advanced Analytics and Graphics, /Adgh
Data & Analytics Series AW,

R
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Course Outcomes:

At the end of the course, students will have learned: .

CO1: To use a fundamental too! for computing in the practice of quantitative analytical methods
(the ‘paper-and-pencil’ tool of the 2 1st century), that can work for the small jobs (like a pocket
calculator) as well as for the big jobs (complex statistical data analysis).

CO2: Programming, data handling, transformations, subsetting, exploratory data analysis,
probability distributions and simulations, regression and linear models, summarising data, how
to handle large data sets, effective graphics.

CO3: Modern concepts of statrstics based on simulations and writing a report of a quantitative
analysis.

[ Course Code: BTES 502-20 ~ Course Title: Statistical Computing OL:0T:2P | 1 Credits
I Techniques using R lab

Details of Experiments
1. Familiarization of environmerns in R,
2. Perform simple arithmetic’s using R,

Perform basic R functions.

LIS ]

4. Use various graphical technigues in EDA.
5. Create different charts for visuaiization of given set of data.

6. Find the mean, median, stand=rd deviation and quartiles of a set of observations.

-3

Find the Skewness and Kurtos:s of a given dataset distribution.
R. Given the scenario. implement the Bayes rule by finding the posterior probability.

9. Find the mass function of a binomial distribution with n=20,p=0.40=20,p=0.4. Also draw the
graphs of the mass function and cumulative distribution function.
10. Generate and draw the cdf and pdf of a normal distribution with mean=10 and standard
deviation=3. Use values of xx irom 0 to 20 in intervals of 1.
11. Construct a scatter plot to investigate the relationship between two variables.

12. Perform the Z- test for single proportion, single mean ete.
13.Calculate the regression coeff cient and obtain the lines of regression for the given data.

14.Compute confidence intervals for the mean when the standard deviation is known.

[5.Perform F test §
: 0

16.Perform Chi-Square test. /}r\;g\_/ /b;
Unad %
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Course Outcomes:

The Students will try to Leart:

CO!. Data manipulation, plot the graphs and charts with the help of computing features in R
Programming.

CO2. The given data Interpretaticn with different distribution functions

CO3. The relevance and importance of the theory in solving practical problems in the real world

...............................................................................................................

Course Code: BTCS501- 18|Cohrse Title: Database Managemen Systems 'B—Lﬁf:OP 3Credits

Detailed Contents:

Module 1:  Database systein architecture

Data Abstraction, Data Independence, Data Definition Language (DDL). Data Manipulation
Language (DML). Data models: Entity-relationship model, network model, relational and object
oriented Data models, integrity constraints, data manipulation operations.

[7hrs] (CO1,2)

Module 2:  Relational quecy languages

Relational algebra, Tuple and domain relational calculus, SQL3, DDL and DML constructs,
Open source and Commercial DBMS - MYSQL, ORACLE, DB2, SQL server. Relational
database design: Domain and data dependency, Armstrong’s axioms, Notmal forms,
Dependency preservation, Lossless design. Query processing and optimization: Evaluation of
relational algebra expressions, Query equivalence, Join strategies, Query optimization
algorithms.

[10hrs] (CO2.4)
Module 3:

Storage strategies, Indices, B-1rees, hashing.
[3hrs] (CO3)

Module 4:  Transaction processing

Concurrency control, ACID pioperty, Serializability of scheduling, Locking and timestamp
based schedulers, Multi-versior: and optimistic Concurrency Conirol Schcmtﬁ. Database
recovery. 2

Module 5: Database Security Y

Authentication, Authorization and access control, DAC, MAC znd RBAC modeh Intrublun;;
detection, SQL injection. ;
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Module 6:  Advanced Topics

Object oriented and object relational databases, Logical databases, Web databases, Distributed
databases.

[8hrs] (CO 5)
Course Qutcomes:
At the end of study, the student shall be able to:

CO1: write relational algebra expressions for a query and optimize the Developed expressions
CO2: design the databascs using ER method and normalization.

CO3: construct the SQL querics for Open source and Commercial DBMS-MYSQL, ORACLE,
and DB2.

CO4: determine the transaction atomicity, consistency, isolation, and durability.

COS5: Implement the isolation property, including locking, time stamping based on concurrency
control and Serializability of scheduling.

. Text Books: .

I. “Database System Concepts”, 6th Edition by Abraham Silberschatz, Henry F. Korth, S.
Sudarshan, McGraw-H [T

Reference Books:

|. “Principles of Databasc and Knowledge—Base Systemis”, Voll by J. D. Ullman,
Computer Science Press.

2. “Fundamentals of Database Systems”, 5™ Edition by R. Elmasri and S. Navathe, Pearson
Education.

3. “Foundations of Databases”, Reprint by Serge Abiteboul, Richard Hull, Victor Vianu,
Addison-Wesley.

Course Code: BTCS505-18 CourseTitle: Database management System lablOL:0T:2P 1 Credits

List of Experiments:

Task 1: Introduction to SO)L and installation of SQL Server / Oracle.

Task 2: Data Types, Creating Tables, Retrieval of Rows using Select Statement,
Conditional Retrieva! of Rows, Alter and Drop Stateinents.

Task 3: Working with Null Values, Matching a Pattern from a Table, Ordering the Reﬁnllt

of a Query, Aggregate Functions, Grouping the Result of a Query, Updatu}w

Delete Statements
Task 4: Set Operators, Ne .led Queries, Joins, Sequences. /
Task 5: Views, Indexes, Database Security and Privileges: Grant an' Rewﬂ&f C”'ﬁﬁmah&is
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Task 6: PL/SQL Architecture, Assignments and Expressions, Writing PL/SQL Code,
Referencing Non-35QL paramcters.

Task 7: Stored Procedures and Exception Handling.

Task 8: Triggers and Cursor Management in PL/SQL.

Suggested Tools — MySQL, D32, Oracle, SQL Server 2012, Postgre SQL, SQL lite*

Course Outcomes: |

CO1: This practical will enabl= students to retrieve data from relational databases using SQL.
CO2: students will be able to irplement generation of tables using datatypes
CO3: Students will be able to design and execute the various data manipulation queries.

CO4: Students will also learn to execute triggers, cursors, stored procedures etc.

Course Code: BTCS502-1*% | Course Title: Formal Languagc & | 3L:0T:0P | 3Credits
| Automata Theory

f
|
|
1

Detailed Contents

Module 1:  Introduction ‘
Alphabet, languages and grammars, productions and derivation, Chomsky hierarchy of |
languages.

[3hrs] (CO1)
Module 2: Regular languages and finite automata:
Regular expressions and languages, deterministic finite automata (DFA) and cquivalence with
regular expressions, nondeterministic finite automata (NFA) and equivalence with DFA, regular
grammars and equivalence with finite automata, properties of regular languages, pumping lemma

for regular languages, minimization of finite automata. .
[8hrs] (CO2) |

Module 3: Context-free lunguages and pushdown automata
Context-free grammars (CFG) and languages (CFL), Chomsky and Greibach normal forms,
nondeterministic pushdown autcmata (PDA) and equivalence with CFG, parse trees, ambiguity
in CFG, pumping lemma for context-free languages, deterministic pushdown automata, closure
properties of CFLs. :

[8hrs|!&(C03 )

Module 4: Context-sensitiv: languages
Context-sensitive grammars ‘('SG) and languages, linear bounded automata and e_

with CSG. ’&_\/ 0k .;J |
S [5hesb(GO4)) ;
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Module 5: Turing machines

The basic model for Turing machines (TM), Turing recognizable (recursively enumerable) and
Turing-decidable (recursive) languages and their closure properties, variants of Turing machines,
nondeterministic TMs and equivalence with deterministic TMs, unrestricted grammars and

equivalence with Turing machines, TMs as cnumerators.
[8hrs| (CO5)

Module 6: Undecidability & intractablity:
Church-Turing thesis, universal Turing machine, the universal and diagonalization languages,
reduction between languages and Rice s theorem, undecidable problems about languages.
Intractablity: Notion of tractasility/feasibility. The classes NP and co-NP. their mportance.
Polynomial time many-one reduction. Completeness under this reduction. Cook-Levin theorem:
NP-completeness of propositional satisfiability, other variants of satisfiability. NP-complete
problems from other domains: graphs (clique, vertex cover, independent sets, Hamiltonian
cycle), number problem (partition), set cover

[12hrs] (COS)

Course OQutcomes: The studen: will be able to:
CO1: Write a formal notation “or strings, languages and machines.

CO2: Design finite automata tc accept a set of strings of a language.
C03: Design context free grammars to generate strings of context free language.

CO4: Determine equivalence of [anguages accepted by Push Down Automata and languages
generated by context frec gramimars

COS: Distinguish between coriputability and non-computability and Decidability and
undecidability.

Text Books:

1. John E. Hopcroft, Racev Motwani and Jeffrey D. Ullman, Introduction to Automata

Theory, Languages, and Computation, Pearson Education Asia.
Reference Books: .

I. Harry R. Lewis and Christos H. Papadimitriou, Elements <f the Theory of Computation,
Pearson Education Asia.

2. Dexter C. Kozen, Auitomata and Computability, Undergraduate Texts in Computer
Science, Springer.

3. Michael Sipser, Introduction to the Theory of Computation, PWS Publishing.
John Martin, Introduction *¢ Languages and The Theory of Computation. Tala McGraw
Hill.
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Course Code: BTAIML 502-20 C'ourse Title : Artificial Intelligence ~ 3L:0T:0P 3 Credits

Detailed Contents:

UNIT 1: Introduction: Al problems, Agents and Environments, Structure of Agents, Problem
Solving Agents Basic Search Strategies: Problem Spaces, Uninformed Search (Breadth-First,
Depth-First Search, Depth-{irst with Iterative Deepening), Heuristic Search (Hill Climbing.
Generic Best-First, A*), Constraint Satisfaction (Backtracking, Local Search)

[8hrs] (CO 1)

UNIT 2: Advanced Search: Constructing Search Trees, Stochastic Search, A* Search
lmplementation, Minimax Search, Alpha-Beta Pruning Basic Knowledge Representation and
Reasoning: Propositional Logic, First-Order Logic, Forward Chaining and Backward
Chaining, Introduction to Probabilistic Reasoning, Bayes Theorem

[6hrs] (CO 2)

UNIT 3: Advanced Knowlcdge Representation and Reasoning: Knowledge Representation
Issues, Nonmonotonic Reasoning, Other Knowledge Representation Schemes, Reasoning
Under Uncertainty: Basic probability, Acting Under Uncertainty, Bayes’ Rule, Representing
Knowledge in an Uncertain Domain, Bayesian Networks

[6hrs] (CO 3)

UNIT 4: Learning: What Is Learning? Rote Learning, Learning by Taking Advice, Learning
in Problem Solving, Learningz from Examples, Winston’s Learning Program, Decision Trees.

[6hrs| |
(CO4)

UNIT 5: Expert Systems: Representing and Using Domain Knowledge, Shell, Explanation,
Knowledge Acquisition.

|[6hrs] (CO 5)

Course Qutcomes:_ ‘
At the end of the course the student should be able to:

CO 1: Understand different (ypes of Al agents.

CO 2: Develop different types of various Al search algorithms.

CO 3: Construct simple knowledge-based systems and to apply knowledge représentation.

e

¢ i.f.'“. 1\
% !. Qc. '-ix\xr'.w...“mr_

T t B k: In ';,..'.‘.:J , ey [8ia ; i
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1. Russell, S. and Norvig, P, Artificial Intelligence: A Modern Approach, Third Edition,
PrenticeHall, 2010.

Reference Books:

1. Artificial Intelligence, Elaine Rich, Kevin Knight, Shivasankar B. Nair, The McGraw
Hill publications, Third Edition, 2009.

2. George F. Luger, Artificial Intelligence: Structures and Strategies for Complex Problem
Solving, Pearson Education, 6th ed., 2009.

Course Code: Course Title Artificial Intelligence Lab L:0;T:0;P:2 1 Credits
BTAIML504-20

Detailed List of Tasks:

.Write a programme to conduct uninformed and informed search. '

[y

2

. Write a programme to concuct game search.

s

. Write a programme to construct a Bayesian network from given data.

i

. Write a programme to infer “roin the Bayesian network.

wn

. Write a programme to run value and policy iteration in a grid world.

o

Write a programme to do reinforcement learning in a grid world

L.ab Outcomes: At the end o1 the course, the students are able to:

1. Explain artificial intellizence, its characteristics and its application areas.

2. Formulate real-world problems as state space problems, optimization problems or
constraint satisfaction problems.

3. Select and apply appropriate algorithms and Al techniques to solve complex problems.

4. Design and develop an ¢xpert system by using appropriate tools and techniques.

Course Code: BTAIML501-| Course Title: Programming in Python ! 3L:0T:0P | 3 Credits | 42 Hours|

20 t L) |
(N

Detailed Contents: 4 _'L

Module 1: aa u'?@ 5
Introduction to Python Programming Language: Programming Lanﬂuade Iiistory and Orltrm of |
Python Language, Features of Python, Limitations, Major Applications of Python, Getting:
Installing Python, Setting up Path and Environment Variables, Running Python, First Python
Program, Python Interactive He!p Feature, Python differences from other languages.
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Python Data Types & Input/Cutput: Keywords, Identifiers, Fyihon Statement, Indentation,
Documentation, Variables, Multiple Assignment, Understanding Data Type. Data Type
Conversion, Python Input and Orutput Functions, Import command.

Operators and Expressions: Obperators in Python, Expressions, Precedence, Associativity of

Operators, Non Associative Operaiors.

[8hrs] (CO1)
Module 2:
Control Structures: Decision making statements, Python loops, Python control statements (break
and continue), Asserts.
Python Native Data Types: Numbers, Lists, Tuples, Sets, Dictionary, Functions & Mcthods of
Dictionary, Strings (in detail with their methods and operations).

[10hrs| (CO1, 3)

Module 3: s
Python Functions: Functions. Advantages of Functions, Built-in Functions, User defined
functions, Anonymous functious, Pass by value Vs. Pass by Reference, Recursion, Scope and
Lifetime of Variables.
Python Modules: Module definition, Need of modules, Creating a module, Importing module,
Path Searching of a Module, Module Reloading, Standard Modules, Python Packages.

[8hrs] (CO 1, 2,3)

Module 4:
Exception Handling: Excepfions, Built-in exceptions, Exception handling, User defined
exceptions in Python.

File Management in Python; Cperations on files (opening, modes, attributes, encoding, closing),
read() & write() methods, tell() & seek() methods, renaming & deleting files in Python,
directories in Python,

Classes and Objects: The concept of OOPS in Python, Designing classes, Creating objects,
Accessing attributes, Editing :lass attributes, Built-in class attributes, Garbage collection,
Destroying objects. [10hrs] (CO 2,4)
Module 5:

Generators and Iterators: Iterators, Generators, any and all functions, with statement, data
compression.

Collections: namedtuple(), deque, ChainMap, Counter, OrderDict, DefaultDict, UserDict,
UserList, UserString
Python Date and Time.

Text Books: e

1. Python programming: using problem solving approéch, ‘Reema Tharejé,"bxford
University Press. !
2. Programming in Pythan, Pooja Sharma, BPB Publications.
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Course OQutcomes:
The students should be able to.

CO1: Examine Python syntax and semantics and be fluent in the use of Python flow control and
functions.

C02: Demonstrate proficiency in handling Strings, Exceptions, and File Systems.

CO3: Create, run and manipulate Python Programs using core data structures like Lists,
Dictionaries.

CO4: Interpret the concepts of Object-Oriented Programming as used in Python,

COS5: Implement exemplary applications using date and time, generators, iterators, and
collections in Python.

‘ Course Code: BTAIML503-20 | Course Title: Programming in Python Lab| OL:0T:2P | 1 (_,redl_t'_s

Prerequisites: Students should install Python.

List of Experiments:

Task 1:  Write a progra:ni to demonstrate different number data types in Python.

Task 2:  Write a program to perform different Arithmetic Operations on numbers in
Python.

Task 3:  Write a progratn (o create, concatenate and print a siring and accessing sub-string
from a given string.

Task 4:  Write a python script to print the current date in the following format “Sun May
29 02:26:23 IST 2017~

Task 5: Write a program to create, append, and remove lisis in python.

Task 6:  Write a program to demonstrate working with tuples in python.

Task 7:  Write a progran: to demonstrate working with dictionaries in python.

Task 8:  Write a python program to find largest of three numbers.

Task 9:  Write a Python program to convert temperatures to and from Celsius, Fahrenheit.
| Formula: ¢/5 = -32/9]

Task 10: Write a Python program to construct the following pattern. using a nested for
loop i

%

o
% ie W
*

% ok ¥

6

Bei e

B

Task 11: Write a Pythor script that prints prime numbers less than 20. :

Task 12: Write a python program to find factorial of a number using Recursion. |

Task 13: Write a program that accepts the lengths of three sides of a triangle as inputs. | |
The program cutput should indicate whether or not the triangle is a right triangl I’
(Recall from the Pythagorean Theorem that in a right triangle, the qqualc, of on o
side equals the suin of the squares of the other tw . sides). f oy

Task 14: Write a python program to define a module te find Fibonacci Numbus dlld

import the mo«ule to another program. \ -
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Task 15:

Task 16:

Task 17:

Task 18:
Task 19:
Task 20:
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Write a pythen sregram to define a module and import a specific function in that
module to another program.

Write a script named copyfile.py. This script should prompt the user for the
names of two text iiles. The contents of the first file should be input and written
to the second file. -

Write a program that inputs a text file. The prograiu should print all of the unique
words in the file in alphabetical order.

Write a Python class to convert an integer to a roman numeral.

Write a Python ciass to implement pow(x, n)

Write a Python class to reverse a string word by word.
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ELECTIVE—I

BTAIML 505-20 | Data Visualization Using Tablean | 3L:0T:0P i, 3 Credits

Course Objectives:
Students should be able to descibe and implement various:-

To understand the tableau terminologies and its fields.

To explain the methodologies to create a chart.

To gain knowledge abou1 the different Chart types in tableau.
To get used with chart fypes and frameworks.

.I;:aL.qu--.)v_—-

Detailed contents:

UNIT 1 INTRODUCTION TO DATA VISUALIZATION AND TABLEAU:

Acquiring and Visualizing Data, Applications of Data Visuaiization, Key Factors of Data
Visualization. Introduction to Tablzau Connecting to Data in Tableau, Shaping Data for Usc with
Tableau, Tableau Terminology. Views of data and records, Measure, Dimension, Discrete and
Continuous.

{9 hrs., COI)
UNIT 2 CREATION OF CHARTS IN TABLEAU:

Creation of bar charts in Tableau, Aggregation, Line Graphs, Independent Axes, Date
Hierarchies, Marks Cards, Encoding, Level of Detail, Filtcrs, Calculated fields, Table
Calculations: - Parameters, Level of detail expressions, Dashboards and distribution.

(10 hrs, CO2)
UNIT 3 CHART TYPES:

Spreadsheet — Highlight table. tHieat Map, Dual-Axis Combination Chart, Scatier Plot. Tree Map,

Spark lines, Small Multiples, Bullet graphs, Stacked area, Histogram, Box and Whisker Plot,

Symbol Map, Mapbox , Filled Map , Dual axis Map, Sequential Map , Polygon Maps, Gant Chart
, Waterfall Chart, Dual, Axis Slope Graphs , Donut Chart , Funnel Chart, Pace chart ,Pgreto Chart
, Control Chart , Dynamic Duai-Axis Bump Chart ,duinbbell Chat . D

Y K/@ (iO"-h‘(COS'}

UNIT 4 DATA CONNECTIVITY, TRENDS AND FORECASTING T A T r "

Data Joins, updates, exits, updzting charts, Tcon-Based Navigation, Filters — Analvsm usmg 4

Parameters , Adding alerts to cashboards Mdhodologﬁ Using Custom Shape Palettes , Tableau
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Data Visualization Tips, Alteruative Approaches to Pie Charts ,One-Dimensional Unit Charts ,
Insight Framework for Data Visualization , Steps in Insight Framework — Introduction to Data
Storytelling and its elements . Trends and Forecasting — Create trend lines — Model types — Create
forecast.

(13 hrs, CO4,5)
Course Outcomes: At the end of the course, students will be able to:
CO1  Infer the representatior of tableau and 1ts fields.
CO2 Explore charts that are present in tableau.
CO3  Apply the various charts used for data visualization
CO4  Apply visualization tipe in charts

COS5  Learn to connect the Dztabase to tableau and forecast the predictions.

Text Books:

1 Ryan Sleeper,” Praciical Tableau” O’Reilly Media, Inc, First Edition, 2018
2 Learning Tableau 2020: Create effective data visualizations, build interactive visual
analytics, and transtorm your organization, 4th Edition, 2020

Extensive Reading:

1. https://www.datacamp.com/courses/introduction—to—data—visualization—with—python
2. https://machinelearningmastery.com/data—visualization—1m.2thods—in—python.
3. https://www.kaggle.com/benhamner/python—data—visualizztion

BTAIML 505-20 | Data Visaalization Using Tableau Lab 0L:0T:2P 1 Credits ‘ _

Laboratory Work as given in the theory curriculum as guided by the instructor.

E Head o Bechrts b Comnr
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BTAIML 509-20 Java Programming 3L:0T:0P 3.Credits

Detailed contents:

UNIT 1:

The Java Environment: Installing Java, Java Program Development, Java Source File Structure,
Compilation, Executions.

Basic Language Elements: [exical Tokens, Identifiers, Keywords, Literals, Comments,
Primitive Datatypes, Operators AAssignments.

S s, COlL, €05
UNIT 2:

Object Oriented Programming: Class Fundamentals, Object & Object reference, Object Life time
& Garbage Collection, Creating and Operating Objects, Constructor & initialization code block,
Access Control, Modifiers, methods Nested, Inner Class &Anonymous Classes, Abstract Class
& Interfaces Defining Methods, Argument Passing Mechanism, Method Overloading,
Recursion, dealing with Static Members, Finalize() Method, Native Method. Use of “this
“reference, Use of Modifiers with Classes & Methods, Design of Accessors and Mutator
Methods Cloning Objects, shallow and deep cloning, Generic Class Types.

Extending Classes and Inheritance: Use and Benefits of Inheritance in OOP, Types of Inheritance
in Java, Inheriting Data members and Methods, Role of Constructors in inheritance, Overriding
Super Class Methods, Use of ‘super”, Polymorphism in inheritance, Type Compatibility and
Conversion Implementing interfaces.

10 hrs., CO2, COS
UNIT 3:

Package: Organizing Classes and Interfaces in Packages, Package as Access Protection, Defining
Package, CLASSPATH Setting for Packages, Making JAR Files for Library Packages Import
and Static Import Naming Convention for Packages.

Exception Handling: The Idea behind Exception, Exceptions & Errors, Types of Exception,
Control Flow in Exceptions, JV'M reaction to Exceptions, Use of try, catch, finally, throw, throws
in Exception Handling, In-buwlt and User Defined Exceptions, Checkéds n-Checked
Exceptions. :

Array & String: Defining an Away, Initializing & Accessing Array, Multi - Dim! sional Array,

Operation on String, Mutable & Tmmutable String, Using Collection Bases Loop Fm Strmh,_”_ '

o Al 2lard MmN

Tokenizing a String, Creating Sirings using StringBuffer.

Thread: Understanding Threads, Needs of Multi-Threaded Programming, Thread Life=C"jw‘Eé,’"

Thread Priorities, Synchronizingz Threads, Inter Communication of Threads. Critical Factor in
Thread —DeadLock,
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10 hrs., CO3, COS

UNIT 4:

GUI Programming: Designing Graphical User Interfaces in Java. Components and Containers.
Basics of Components, Using Containers, Layout Managers, AWl Components, Adding a Menu
to Window, Extending GUI Features Using Swing Components, Java Utilities (java.util Package)
The Collection Framework : Collections of Objects , Collection Types, Sets , Sequence, Map,
Understanding Hashing, Use of ArrayList & Vector.

10 hrs., CO4, COS5
UNIT 5:

Database Programming using JDBC: Introduction to JDBC, JDBC Drivers & Architecture,
CURD operation Using JDBC, € onnecting to non-conventional Iatabases.

Java Server Technologies Servlei: Web Application Basics, Architecture and challenges of Web
Application, Introduction to scrviet, Servlet life cycle, Developing and Deploying Servlets,
Exploring Deployment , Descriptor (web.xml), Handling Request and Response.

8 hrs., CO4, COS

Course Outcomes: At the end of the course, students will be able to:

COl: Analyze the necessity for Object Oriented Programming paradigm over structured
programming and become fanuiiar with the fundamental concepts in OOP like encapsulation,
Inheritance and Polymorphismi

CO2. Design and develop java programs, analyze, and interpret object oriented data and report
results.

CO3. Design an object oriented system, AWT components and multithreaded processes as per
needs and specifications.

CO4: Understand the database connectivity and design web based applications on client server
model

COS3. Participate and succeed in compeltitive examinations like GATE, Engincering services,
recruitment interviews etc.

_ NN D
REFERENCES: e\~

Text Books: 18 / 0"
1. The Complete Reference Java, Herbert Schildt, ISBN: 978-0-07 163 17 7-8; Publisher:Metiraw
Hill, 7th Edi. bl |

2. Thinking in Java, Brucc Eckel, ISBN: 0-13-187248-6, Publisher: Prentice Hall 4th Edition
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4th Edition,

4. Java in Nutshell,, Benjamin ISBIN: 9781449371296, Publisher: O'Reilly Media, Inc. 6th Edi.

' BTAIML 510-20 Java Programming Lab OL:0T:2P 1 Credits

LIST OF EXPERIMENTS:

1. Write a Java program that i-aplements Quick sort algorithm for sorting a list of names in
ascending order

L]
2. . Write a Java program that implements Bubble sort algorithm for sorting in descending order
and also shows the number of interchanges occurred for the given set of integers.

3. Write a Java program that prompts the user for an integer and then prints out all the prime
numbers up to that Integer?

4. Write a Java program that checks whether a given string is a pa:indrome or not. Ex: MADAM
is a palindrome?

5. Write a Java program that works as a simple calculator. Use a grid layout to arrange buttons
for the digits and for the +, -,*, % operations. Add a text ficld to display the result. Handle any
possible exceptions like divided by zero.

6. Write a Java program that creates a user interface to perform integer divisions. The uscr enters
two numbers in the text fields, Num1 and Num2. The division of Num1 and Num 2 is displayed
in the Result field when the Divide button is clicked. If Numl or Num2 were not an integer, the
program would throw a Number Format Exception. If Num2 vw.ere Zero, the program would
throw an Arithmetic Exception. Display the exception in a message dialog box.

7. Write a Java program for the “oflowing: Create a doubly linked list of elements. Delcte a given
element from the above list. Display the contents of the list after deletion.

8. a) Develop an applet in Java that displays a simple message.

b) Develop an applet in Java that receives an integer in one text field, and computes its factorial
Value and returns it in another text field, when the button named “Compute” is clickgd.

\

9. Write a Java program to create un abstract class named Shape hat contaiq{;\!ﬁo iftegers,and

an empty method named print Area (). Provide three classes named Rectan yle A '

Circle such that each one of the classes extends the class Shape. Each one of th: 3des tontains

only the method print Area () that prints the arca of the given shape. : 3 Commenication Eng

pGle, and

10. Suppose that a table named Table.txt is stored in a text file. The first line/iu-the file fsitie!
header, and the remaining lincs correspond to rows in the table. The elements are separated by
commas. Wrile a java program to display the table using Labels in Grid Layout.
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11. Write a Java program that handles all mouse events and shows the event name at the center
of the window when a mouse cvent is fired (Usc Adapter classcs).

12 Write a Java program that implements a multi-thread application that has three threads. First
thread gencrates random integer every 1 second and if the value is even, second thread computes
the square of the number and prints. If the value is odd, the third thread will print she value of
cube of the number.

13. Write a Java program that correctly implements the producer - consumer problem using the
concept of interthread commurication.

REFERENCE BOOKS
1. Java for Programmers, P. J. Deitel and H. M. Deitel, 10th Edition Pearson education.
2

. Thinking in Java, Bruce Eckel, Pearson Education.

L

. Java Programming, D. S. Malik and P. S. Nair, Cengage Learning.

4, Core Java, Volume 1, 9th edition, Cay S. Horstmann and G Cornell, Pearson.

Course Outcomes: At the end of the course, students will be able to: =
CO1: Use Java compiler and eclipse platform to write and execute java program.
CO2: Understand and Apply Object oriented features and Java concepts.

CO3: Apply the concept of multithreading and implement excepiion handling.
CO4: Access data from a Datanase with java program.

C'O5: Develop applications using Console [/O and File I/O,GUI applications

Note:

1. Use LINUX and MySQL fo1 the Lab Experiments. Though not mandatory, encourage the usc
of Eclipse platform.

2. The list suggests the minimum program set. Hence, the concerned staff is requested to add
more problems to the list as needed.
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Course Code: Course Title: User Interface development | 3L:0T:0P | 3 Credits | 42 Hours|

BTAIML507-20 i

Detailed Contents:

UNIT 1:

The User Interface: Introductiz n & Overview, The importance ot user interface — Defining the
user interface, The importance cf Good design, Characteristics of graphical and web user
interfaces, Principles of user interface design. (8L)

UNIT 2:
The User Interface Design process: Obstacles, Usability, Human characteristics in Design,

|
Human Interaction speeds, Business functions-Business definition and requirement analysis,
Basic business functions, Design standards. (8L)

|

UNIT 3:

System menus and navigaticn schemes : Structures of menus, Functions of menus, Contents
of menus, Formatting of menus Phirasing the menu, Selecting menu choices, Navigating menus,
Kinds of graphical menus (8L)

UNIT 4:

Windows: Characteristics, Ccimponents of window, Window presentation styles, Types of
window, Window management, Organizing window functions, Window operations, Web
systems, Characteristics of device based controls. (8L)

UNIT §:
Screen based controls: Ope able control, Text control, Selecuon control, Custom controi,
Presentation control, Windows 1esis-prototypes, kinds of tests. (8L)

Text Book:

1. Wilbert O. Galitz, “The Essential Guide to User Interface Design”, John Wiley & Sons,
Second Edition 2002.

Reference Books:

1. Ben Sheiderman, “Design the User Interface”, Pearson Education, 1998.

2. Alan Cooper, "The Essential of User Interface Design”, Wiley- Dream Tech Ltd.,2002
\
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l Course Code: BTAIML508- Course Title: user interface develonment
| 20 . Lab

OL:0T;2P ‘ 1 Credits

Design and Development of User Interfaces using HTML, CSS, JavaScript and Angular JS /
Node JS technologies
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Sixth

Course Code: BTCS
504-18

Course Title: Computer Networks

JL:0T:0P

3 Credits

Detailed Contents:
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Module 1: Data Communicasion Components

Representation of data and 1t flow Networks, Various Connection Topology. Protocols and
Standards, OSI model, Transmission Media, LAN: Wired LAN, Wireless LANs, Connecting
LAN and Virtual LAN. Techniques for Bandwidth utilization: Multiplexing -  Frequency
division, Time division and Wave division, Concepts on spread spectrum.

[8hrs] (CO1)
Module 2: Data Link Layer and Medium Access Sub Layer

Error Detection and Error Cortection - Fundamentals, Block coding, Hamming Distance, CRC;
Flow Control and Error contro! srotocols - Stop and Wait, Go back — N ARQ, Selective Repeat
ARQ, Sliding Window, Piggybacking, Random Access, Multiple access protocols -Pure
ALOHA, Slotted ALOHA, CSMA/CDCDMA/CA.

{10 hrs] (CO2)
Module 3: Network Layer

Switching, Logical addressing - IPV4, IPV6; Address mapping — ARP, RARP, BOOTP and
DHCP-Delivery, Forwarding and Unicast Routing protocols.

[8 hrs] (CO3)
Module 4: Transport Layer

Process to Process Communication, User Datagram Protocol (UDP), Transmission Control
Protocol (TCP), SCTP Congestion Control; Quality of Service, QoS improving techniques:
Leaky Bucket and Token Buckzt aigorithm.

[8 hrs] (CO3)
Module 5: Application Lay¢r

Domain Name Space (DNS), DDNS, TELNET, EMAIL, File Transter Protocol (FTP),
WWW, HTTP, SNMP, Bluetooth, Firewalls, Basic concepts of Cryptography.

[8 hrs] (CO4)

\{
e "k
Course Qutcomes: The student will be able to: ; j\f \s

010001 g ‘//h/

CO2:. Describe the function of cach block of wide-aréa networks ( WANS), local area networks
(LANSs) and Wireless LANs (WLANs); .

CO1: Explain the functions of the different layer of the OQI P

CO3: Develop the network programming for a given problem related TCP/IP protocol; &

CO4: Configure DNS DDNS, TELNET, EMAIL, File Transfer Frotocol (FTP), WWW, HTTF,
SNMP, Bluetooth, Firewalls vsing open source available software and tools.
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Text Books:

1. Data Communication and Networking, 4th Edition, Behrouz A. Forouzan, McGraw-
Hill.

2. Data and Computer Communication, 8th Edition, William Stallings, Pearson Prentice
Hall India.

Reference Books:

1. Computer Networks, 8th Edition, Andrew §S. Tanenbaum, Pearson New ‘
International Edition.

2. Internetworking with TCP/IP, Volume 1, 6th Edition Douglas Comer, Prentice Hall of
India.

619-18

Detailed Contents:

UNIT 1: Introduction: Well-Pused learning problems, Basic concepts, Designing a learning
system, Issues in machine learning. Types of machine learning: Learning associations, Supervised
learning, Unsupervised learning and Reinforcement learning.

[4hrs] (CO 1)

UNIT 2: Data Pre-processing: Need of Data Pre-processing, Data Pre-processing Methods: Data Cleaning,
Data Integration, Data Transformation, Data Reduction; Feature Scaling (Normalization and Standardization),
Splitting dataset into Training and Testing set.

. [4hrs] (CO 2)

UNIT 3: Regression: Nced and Applications of Regression, Simple Linear Regressjon, Multiple Linear
Regression and Polynomial Regression, Evaluating Regression Models Performance (RMSE, Mean Absolute
Error, Correlation, RSquare, Accuracy with acceptable error, scatter plot, efc.)

[6hrs] (CO 3)

UNIT 4 Classification: Need and Applications of Classification, Logistic Regression, Decision tree, Tree
induction algorithm — split algorithm based on information theory, split algorithm based on Gini index; Random
forest classification, Naive Bayes algorithm; K-Nearest Neighbours (K-NN), Support Vector Machine (SVM),
Evaluating Classification Models Performance (Sensitivity, Specificity, Precision, Recall, erc.). Clustering:
Need and Applications of Clustering. Partitioned methods, Hierarchical methpds, Density-based methods.

\

UNIT 5 Association Rules Learning: Need and Application of Association Ryt
Association Rule Mining, Naive algorithm, Apriori algorithm. Ai‘hﬁmal Ncural Network: Need and
Application of Artificial Neural Network, Neural network representation and workmg Activation Functions.
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Genetic Algorithms: Basic concepts, Gene Representation and Fitness Function, Selection, Recombination.
Mutation and Elitism.

[14hrs]| (CO 5)

Course Outcomes:
After undergoing this course, the students will be able to:
CO1: Analyse methods and theories in the field of machine learning
CO2: Analyse and extract features oi coruplex datasets
CO3: Deploy techniques to comment for the Regression
.CO4: Comprehend and apply different classification and clustering techniques

COS: Understand the concept of Neural Networks and Genetic Algorithm

Suggested Readings/ Books:

Text Books:

1. Mitchell M., T., Machine Learning, McGraw Hill (1997) 1stEdition.

(]

Alpaydin E., Introduction to Machine Learning, MIT Press (2014) 3rdEdition,
3. Vijayvargia Abhishek, Machine Learning with Python, BPB Publication (2018)

Reference Books:

1.  Bishop M., C., Pattern Recognition and Machine Learning, Springer-Verlag (2011) 2ndEdition.

2. Michie D., Spiegelhalter J. D.. Taylor C. C., Campbell, J., Machine Learning, Neural and Statistical
Classification. Overseas Press (1994).

FOurse Code: BTCS Course Title: Computer Networks Lab ﬂL:(]T:zP_|_-l“("J‘|:'e_d-i-ts_i
507-18
A A\ _

E oM
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Task 1: To study the different types of Network cables and network topologies.

Task 2: Practically implement and test the cross-wired cable and straight through cable using
clamping tool and network lab cable tester.

Task 3: Study and familiarization with various network devices.

Task 4: Familiarization with Packet Tracer Simulation tool/any other related tool.

Task 5: Study and Implementacion of TP Addressing Schemes

Task 6: Creation of Simple Motworking topologies using hubs and switches

Task 7: Simulation of web traftic in Packet Tracer

Task 8: Study and implementation of various router configuration commands

Task 9: Creation of Networks using routers.

Task 10: Configuring networks t:sing the concept of subnetting

Task 11:Practical implementaton of basic network command and Network configuration
commands like ping, ipconfig, netstat, tracert etc. for trcubleshooting network related

. problems.

Task 12:Configuration of networks using static and default route:.

Course Qutcomes:

The students will be able to:

COl1: Know about the varicus networking devices, tools and also understand the
implementation of network topologies;

CO02: Create various networking cables and know how to test these cables;
CO3: Create and configure networks in packet trace rtool using various network devices and
topologies;

‘ CO4: Understand IP addressing and configure networks using the subnet in;

CO5: Configure routers using various router configuration commands.

Suggested Tools - NS2/3, Cisce packet tracer, Netsim etc..

| R = By e £ iE - __;\'.___
Course Code: BTCS620-18 | Course Title: Machine Learning Lab |L:0;T:0;2 P:1Credits,

Detailed List of Tasks: ’ /”’T /; _ s
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Implement data pre-processing
Deploy Simple Linear Regression

Simulate Multiple Linear Regression

Implement Decision Tree

Deploy Random forest classification

Simulate Naive Bayes algorithm

Implement K-Nearest Neighbors (K-NN), k-Means
Deploy Support Vector Machine, Apriori algorithm
Simulate Artificial Neural Network

0. Implement the Genetic Algorithm codc

gl s i e e

Suggested Tools Python/R/MATLAB
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ELECTIVE -1l

Course Code: BTCS
702-18

Course Title: Data Mining and Data Warehousing

3L:0T: 0P Credits: 3

Detailed Contents:

UNIT 1:

Data Warchousing Introduction: design guidelines for data warechouse implementation, Multidimensional Models:
OLAP- introduction, Characteristics, Architecture, Multidimensional view Efficient processing of OLAP Quertes, OLAP
server Architecture ROLAP versus MOL AP Versus HOLAP and data cube, Dz1a cube operations, data cube computation.

Data mining: What is data mining. Challenges, Data Mining Tasks, Data: Types of Data, Data Quality, Data Pre-

processing, Measures of Similarity and Cissimilarity

®unira:

[10hrs]

Data mining: Introduction, association rules mining, Naive algorithm, Apriori algorithm, direct hashing and pruning

(DHP), Dynamic Item set counting {DIC), Mining frequent pattern without candidate generation (FP, growth),

performance evaluation of algorithms

Classification: Introduction, decision trze, tree induction algorithms — split algorithm based on information theory, split
algorithm based on Gini index; naive Bayes method; estimating predictive accuracy of classification method

UNIT 3:

[10 hrs]

Cluster analysis: Introduction, partition methods, hierarchical methods, density based methods, dealing with large

databases, cluster software

Search engines: Characteristics of Scarch engines, Search Engine Functionality, Search Engine Architecture, Ranking

. of web pages, The search engine hisiory, Enterprise Search, Enterprise Scarch Engine Software. [10 hrs]

UNIT 4:

Web data mining: Web Terminology and Characteristics, Locality and Hicrarchy in the web, Web Content Mining, Web

Usage Mining, Web Structure Mining, Web mining Software.

Suggested Readings / Books:

|8 hrs]

1. Carlo Vercellis, Business Intelligence: Data mining and Optimization for Decision Making. WILEY.

2. Han I., Kamber M. and Pei J. , b Data mining concepts and techniques, Morgan Kaufmann Publishers (2011) 3rd ed.

3. Pudi V., Krishana P.R., Data Mining, Oxford University press, (2009) 1st ed.

4. Adriaans P., Zantinge D., Data mining, Pearsoneducation press (1996), 1st ed.

5. Pooniah P. , Data Warehousing Fundamentals, Willey interscience Publication, (2001), 1s

2
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Course Code:
BTAIML609-20

Course Title: Data Mining and Data Warehousing | OL: 0T: 2P
lab

List of Experiments:

Task 1: Build Data Warehouse and Explore WEKA

Task 2: Perform data preprocessing tasks and demonstrate performing association rule
mining on data sets
Task 3: Demonstrate performing classification on data scts

Task 4: Demonstrate performinz clustering on data sets

Task 5: Demonstrate performing Regression on data sets

Task 6: Create Credit Risk Assessment Sample Programs using suitable Credit Data set

Task 7: Create Sample Prograras using Hospital Management System

Task 8: Beyond the Syllabus -5imple Project on Data Preprocessing

COURSE OUTCOMES: The students will be able to:

1. Understand the various kinds of tools.
2. Demonstrate the classification, clustering and etc. in large data sets.
3. Ability to add mining algorichms as a component to the exiting tools.
4. Ability to apply mining techniques for realistic data.
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Course Code: Course Title: Graph Theory 3L:0T:0P | 3Credits
BTAIML601-20

Detailed Contents:
Module 1: Introduction

Introduction-Discovery of graphs, Definitions, Subgraphs, Isomorphic graphs, Matrix
representations of graphs. Degree of a vertex, Directed walks, paths and cycles, Connectivity in
digraphs, Eulerian and Hamilten digraphs, Eulerian digraphs, Hamilton digraphs, Special graphs,
Complements, Larger graphs trom smaller graphs, Union, Sum, Cartesian Product, Composition,
Graphic sequences, Graph theoretic model of the LAN problem, Havel-Hakimi criterion,
Realization of a graphic sequence.

[10 hrs] (CO1)
Module 2:

Connected graphs and shortest paths - Walks, trails, paths, cycles, Connected graphs, Distance,
Cut-vertices and cut-edges, Blocks, Connectivity, Weighted graphs and shortest paths, Weighted
graphs, Dijkstra’s shortest path algorithm, Floyd-Warshall shortest path algorithm. «

[8 hrs] (CO1, CO2)
Module 3:

Trees- Definitions and characteiizations, Number of trees, Cayley’s tormula, Kircho-matrix-tree
theorem, Minimum spanning tr2es, Kruskal’s algorithm, Prim’s algorithm, Special classes of
graphs, Bipartite Graphs, Line Graphs, Chordal Graphs, Eulerian Graphs, Fleury’s algorithm,
Chinese Postman problem, Hainilton Graphs, Introduction, Necessary conditions and sufficient
conditions.. [8 hrs] (CO3)

Module 4:

Independent sets coverings and matchings— Introduction, Independent sets and coverings: basic
equations, Matchings in biparti‘c graphs, Hall’s Theorem, K onig's Theorem, Perfect matchings
in graphs, Greedy and approxiination algorithms. [8 hrs! (CO3, CO4)

Module 5:

Vertex Colorings- Basic defi.itions, Cliques and chromatic number, Mycielski’s theorem,
Greedy coloring algorithm, Coloring of chordal graphs, Brooks thecorem, Edge Colorings,
Introduction and Basics, Gupra-Vizing theorem, Class-1 and Cless-2 graphs, Edge-coloring of
bipartite graphs, Class-2 graphs, Hajos union and Class-2 graphs, A scheduling problem and
equitable edge-coloring. [10 hrs] (CO4)

Course Outcomes: ‘\\Tb\
The student will be able to: et

1.Know some important classes of graph theoretic problems.
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2.Be able to formulate and prove central theorems about trees, mecching, connectivity,
colouring and planar graphs.

3.Be able to describe and apply soine basic algorithms for graphs.
4.Be able to use graph theory as a modelling tool.
Suggested Books:

1. I A.Bondy and U. S. R. Murty. Graph Theory, volume 244 of Graduate Texts in Mathematics.
Springer. lst edition, 2008.

2. 1. A. Bondy and U. S. R. Murty. Graph Theory with Applications.
Reference Books:

1. Lecture Videos: http://nptel.ac.in/courses/111106050/13

2. Introduction to Graph Theory, Douglas B. West, Pearson .

3 Schaum's Outlines Graph Thicory, Balakrishnan, TMH

4. Introduction to Graph Theory, Wilson Robin j, PHI

5. Graph Theory with Applications to Engineering And Computer Science, Narsing Deo, PHI

6. Graphs - An Introductory Appreach, Wilson and Watkin

Course Code: Course Title: Graph Theory Lab OL:0T:2P | 1Credits
,_ BTAIML602-20 .

List of Experiment:

Task 1: Write a program to f ad the number of vertices, even vertices, odd vertices and
number of edges in a Graph.

Task 2: Write a program to Find Union, Intersection and ring-sum of 2 graphs.

Task 3: Write a program to Fiad Minimum Spanning tree Using Prim's Algorithm.

Task 4: Write a program to Find Minimum Spanning tree Using Kruskal's Algorithm.

Task 5: Write a program to find Shortest Path between 2 Vertices using Dijkstra Algorithm.

Task 6: Write a program to find Shortest Path between every pair of vertices in a graph using
Floyd-Warshall's Algorithm.

Algorithm.

N\

¥

Task 7: Write a program to fird Shortest Path between 2 Vertices using Bellman FE(&Q

\

wina B 18

gl®
f\fj nickfide Fn

3

Task 8: Writc a program for finding maximum Matching for bipartite graph

Task 9: Write a program for finding magé%%rtlghgfgﬁl g for General Path
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Task 10: Write a program to find maximum flow from source node to sink node using Ford-
Fulkerson Algorithm

Lab Outcomes:

The student will be able to:

1. Develop classes incorporating object-oriented techniques;

2. Design and implement object-oriented concepts of inheritance and polymorphism:

3. Mlustrate and implement STL ciass of containers and need for exceptions to handle errors
for object oriented programs; &

4. Design and implement any rea! world based problem involving GUI interface using object-
oriented concepts.

. Reference Books:

1. Lecture Videos: http://uptel.ac.in/courses/111106050/13. : ‘
2. J. A. Bondy and U. S. R. Niurty. Graph Theory with Applicatio is.

E Course Code: BTDS 603-20 Course Title: Big Data Analytics L:3 T:0 P:0 | 3 Credits l
l .

Detailed Contents:

Module 1

Introduction: Big Data Overview, The rising and importance of data sciences, Big data analytics in iluiustry

.\fer’ticals COl1 '
Hadoop Architecture: Hadoop Architecture, Hadoop ecosystem components, Hadoop Storage: HDFS, Hadoop
Processing: MapReduce Framework, Hadoop Server Roles cO2
Module I1 .

Data Analytics Lifecycle and methodology: Business Understanding, Data Understanding, Data Preparation,
Modeling, Evaluation, Communicating results, Deployment, Data exploration & preprocessing CO2

Module 111 |

Data Analytics - Theory & Methods: Mcasures and evaluation, Supervised learning, Linear/Logistic regression,
o Decision trees, Naive Bayes, Unsupzrvised learning, K-means clustering, Association rules, Unstructured Data
Analytics, Technologies & tools. Text mining, Web mining CO3

Module IV
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~

Course Outcomes

1. Describe Big Data and its importance with its applications

2. Differentiate various big data technologies like Iladoop MapReduce, Pig, Hive, Hbase and No-SQL. ‘

3. Apply tools and techniques to analyze Big Data.

4. Design a solution for a given problem using suitable Big Data Techniques

Text Books: ‘

1. Hadoop: The Definitive Guide by Tom White

.;:.‘ Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools, Techniques, NoSQL, and
Graph by David Loshin

3. Machine Learning by Tom M. Mitcheil |

Course Code: BTDS 604-20 Course Title: Big Data Analytics Lab | L:0 T:0 P:2 | 1 Credits ‘

“ist of

ol e o

Experiments:

Hands-on with Map Reduce: iHadoop, Hive, MapR

Hands-on with NoSQL Databases: S3, Hadoop Distributed File System(HDFS)
Hands-on with Statistical Packages

Hands-on with Visual Data Analysis tools

Lab Outcomes:

(B8 5E
CO2:

CO3:

.
Perform data gathering of large 2ata from a range of data sources. L
Critically analyse existing Big [Jata datasets and implementations, taking practicality, and usefulness metrics into
consideration. .
Select and apply suitable statistical measures and analyses techniques for data of various structure and content and
present summary statistics

CO4: Employ advanced statistical anzlytical skills to test assumptions, and to generate and present\new information and

insights from large datasets
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Course Code: BTAIML 60_3_:-"'[ Course Title: Neural Networks 31:0T: 0P Creth:

Detailed Contents:

UNIT 1 Introduction 7 hours CO1

What is a Neural Network?, fiuman Brain, Models of Neuron. Neural Networks viewed as
directed graphs, Feedback, Network Architectures, Knowledge representation, Artificial
Intelligence and Neural Networxs.

UNIT 2 Learning Processes - | 6 hours CO1,3

Introduction, Error-correction 'carning, Memory-based learning, Hebbian learning, Competitive
learning, Boltzamann learning, Credit Assignment problem, Learning with a Teacher, Learning
without a Tecacher, Learning tasks, Memory, Adaptation.

Learning Processes — 2, Single Layer Perceptrons 7 hours CO3

Statistical nature of the learning process, Statistical learning theory, Approximately correct
model of learning. Single layer Perceptrons: Introduction, Adaptive filtering problem,
Unconstrained optimization techniques, Linear least-squares filters, Least-mean square
algorithm, Learning curves, Learning rate annealing techniques,Perceptron, Perceptron
convergence theorem, Relatior between the Perceptron and Bayes classifier for a Gaussian
environment.

UINT3 Multilayer Perceptrons — 1 6 hours CO2

Introduction, Some preliminar::s, Back-propagation Algorithm, Summary of back-propagation
algorithm, XOR problem, Heuristics for making the back-propagation algorithm perform better,
Output representation and decision rule, Computer experiment, Feature detection. Back-
propagation and differentiation.

Multilayer Perceptrons — 2 7 hours CO2

Hessian matrix, Generalizatios. approximation of functions, Cross validation, Network pruning
techniques, virtues and limitations of back- propagation learning, Accelerated convergence of
back propagation learning, Supervised learning viewed as an optimization problem, Convolution
networks.

UNIT4 Radial-Basic Function Networks — 1 6 hours CO2

m, Supervised

tion - theory,

Introduction, Cover’s theorem on the separability of patterns, Interpolation probl
learning as an ill-posed Ewvpersurface reconstruction problem, R@ﬁ[’lari'

Regularization networks, Genera'ized radial-basis function netwerks, XOR pr
of the regularization parametet. B
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Radial-Basic Function Networks — 2 6 hours (.302,4

Approximation properties ¢f RBF networks, Comparison of RBF networks and multilayer
Perceptrons, Kernel regression: and it’s relation to RBF networks, Learning strategies, Computer
experiment. Optimization usitg Hopfield networks: Traveling salesperson problem, Solving
simultaneous linear equations, Allocating documents to multiprocessors.

Course Outcomes: At the e1-d of the course, students will be able to-
CO1 Understand the learning and generalisation issue in neural computation.

C0O2 Understand the basic ideas behind most common learning algorithms for multilayer
perceptrons, radial-basis function networks, and Kohonen self-organising maps.

C0O3 Implement common learning algorithms using an existing package.

C0O4  Apply neural networks 1o classification and recognition pioblems.

Text Books:

1 The Essence of Neural Networks R, Callan Prentice Hall Europe, 1999

r3

Neural Networks: A Comprehensive Foundation — Simon Haykin Prentice Hall, 1999.

1ad

Neural Networks and learning Machine Haykin, Pcarson, 2003, 31 od.

Course Code: BTAIML 604- | Course Title: Neural Networks lab | 0L:0 T: 2P | Credits:
20 | i |
|

List of experiments

1. Write a program to per ‘orm the basics matrix operations.

2. WARP to plot the Straigi:t line.

3. WAP to plot the Sine curve.

How the weight & bias vaiue effects the output of neurons.

How the choice of activation fupction gffect the output of neuron experiment with the
Bage é:é of E}E G g
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following function purclin(n), bimary threshold(hardlim(n) haradlims(n)) ,Tansig(n)
logsig(n)

6. How the weight and biased value are able to represent a decision boundary in the feature
space.

7. How the Perceptron Learning rule works for Linearly Separable Problem.

How the Perceptron Learning rule works for Non-Linearly Separable Problem.

9. Write a program to draw a graph with multiple curve.

%

Experiments can be performed in MATLAB/ Python

‘ Course Code: Course Title: Recommender System 3L:0T:0P | 3Credits
| BTAIML605-20

L WL

Detailed Contents:
Module 1: Introduction

Introduction and basic taxonomy of recommender systems (RSs). Traditional and non-
personalized RSs. Overview ¢i data mining methods for recommender systems (similarity
measures, classification, Baves classifiers, censembles of classifiers, lustering, SVMs,
dimensionality reduction). Overview of convex and linear optimization principles

[3 hrs] (CO1)
Module 2: Content-based r:commender systems ,

The long-tail principle. Domain-specific challenges in recommender systems. Content-based
recommender systems. Advantages and drawbacks. Basic component’s of content-based RSs.
Feature selection. Item represeutation Methods for learning user profiles

[3 hrs] (CO1, CO2)
Module 3: Collaborative Filtering (CF)-based RSs

Mathematical optimization in C'F RSs. Optimization objective. Baseline predictor through least
squares. Regularization and cverfitting. Temporal models. Step-by-step solution of the RS
problem , Nearest-neighbor coilaborative filtering (CF). User-based and item-based CF,
comparison. Components of neighborhood methods (rating normalization, similarity weight
computation, neighborhood selection). Hybrid recommender systems.

[6 hrs] (CO3, CO4)
Module 4: Context awareness and Learning principles in RSs

Context-aware recommender systems. Contextual information models for RSs. Incorporating
context in Rs. Learning to rank Active learning in RSs. Multi-ar:ied bandits and( \V4
Reinforcement learning in RSs. Dynamic RSs. AR g
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Module 5:  User behaviour understanding in RSs

Foundations of behavioral sciznce. User choice and decisions models. Choice models in RSs.
Digital nudging and user choice engineering principles. Applications and examples for
recommender systems.

[3 hrs] (CO4)
Module 6: Applications oi RSs for content media, social media and communities

Music and video RSs. Datasets. Group recommender systems. Social recommendations.
Recommending friends: link prediction models. Similarities and differences of RSs with task
assignment in mobile crowd sensing. Social network diffusion awareness in RSs.

[6 hrs] (CO5)

. Course Outcomes:
The student will be able to:

1. Understand the basic concepts of recommender systems .

2. Solve mathematical optimization problems pertaing to recommender systems .

3. Carry out performance cvaluation of recommender systems based on various metrics.

4. Implement machine-le *ning and data-mining algorithms in recommender systems data
scts, :

Design and implement a siznple recommender system.

L

Suggested Books:

1. C.C. Aggarwal, Recommecnder Systems: The Textbook, Springer, 2016.

y Reference Books:
. 1. F.Ricci, L Rokach, B. Shapira and P.B. Kantor, Recomm :nder systems handbook,
Springer 2010. .
2. J. Leskovec, A, Rajaraman and J. Ullman, Mining of massive datasets, 2nd Ed.,
Cambridge, 2012. (Chaptcr 9).

Course Code: Course Title: Recommender System 1.ab OL:0T:4P | 2Credits
BTAIML606-20

\/
List of Experiment: ﬂ‘?} _ Q! ) /

Part 1. Getting ready for recommender systems g j Voo g

Task1:What is a recommender?
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Task 2: Taxonomy of recommendar systems

Task 3: Machine learning and the Netflix Prize.

Task 4: The MovieGEEKSs website. $

Task 5: Building a recommender system.

Task 6: User behavior and how to collect it.

Task 7: Monitoring the syster.

Task 8: Ratings and how to calcuiate them. ;
Task 9: Non-personalized recommendations.

Task 10: The user (and content) who came in from the cold.

Part 2. Recommender algorithms

Taskl11: Finding similarities among users and among content. |
Task 12: Collaborative filtering in the neighbourhood.

Task13: Evaluating and testing vour recommender.

Task14: Content-based filterirg.

Task15: Finding hidden genr:s with matrix factorization.

Task 16: Taking the best of all algorithms: Implementing hybrid recommenders.

Task17: Ranking and learning t~ rank.

Task 18: Future of recommender systems.

Lab Qutcomes:
The student will be able to:

1. How to collect data and how to use it when you add a recommender system to your
application.

2. Learn the difference betwe¢n a recommendation and an advertisement, and between a
personal recommendation and a nen-personal one.

3. Learn how to gather data to ouild your own recommender system.

4. Learned about the ecosystem and infrastructure around recommender systems

5. Learn how collaborative filtering is implemented in MovieGEEKs .
6. Evaluating the effectiveness of a recommender algorithm. )&‘

7. Splitting data sets into training data and test data. k s, AT
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8. Building offline experiments o evaluate recommender systems.

9. Understanding of online testing.

Reference Books:

Practical Recommend Systems oy Kim Falk.

| Course Code: | Course Title: Advance Computing and Network BL:0T:0P | 4 Credits
| BTAIML607-20 | Technoiogics

Prerequisite: Basic knowledge of Networking and its protocols.

UNIT-I
Cloud computing concepts: Introduction to virtualization techniques, Hypervisors, Types of
hypervisors, Multitenancy, Application programming interfaces (API), Elasticity and scalability.
Cloud service models and its architectures, Infrastructure as a service (laaS) architecture,
Platform as a service (PaaS), Scitware as a service (SaaS) architecture, Comparison of cloud
service delivery models. Cloud deployment models and its types- Public clouds, Private clouds,
Hybrid clouds, Community ¢louds, Migration paths for cloud, Sclection criteria for cloud
deployment. Mobile Cloud Computing,
Google App Engine- Azure Scrvices Platlbrm, Amazon EC2. Amazon 53, Migrating to the
Cloud-Issues and Approaches.

[10 hrs ] CO1
UNIT-2
Fog Computing: Fog Computing, Characteristics, Application Scenarios, Issues andschallenges.
Fog Computing Architecture: Communication and Network Model, Programming Models, Fog
Architecture for smart cities, healthcare and vehicles. Fog Computing Communication
Technologics: Introduction , \WPAN, Short-Range Technologies, LPWAN and other medium
and Long-Range Technologies.
Management and Orchestration of Network Slices in 5G, Fog, Edge, and Clouds: Introduction,
Background , Network Slicing in 3G , Network Slicing in Software-Defined Clouds, Network
Slicing Management in Edge and Fog , Middleware for Fog and Fdge Computing, Need for Fog
and Edge Computing Middieware, Clusters for Lightweight Edge Clouds , loT Integration ,
Security Management for Edge Cioud Architectures. [11 hrs ] CO2

UNIT-3 _

Wireless Networking :  Primer on wireless communications and networking

Physical layer: OFDM and 82.11 (WiFi) PHY, Multi-antenna nytema and MIMO. Overview
of 802.1Infac PHY including beam forming MAC (h‘;lypr @éM J/CA and WiFi MAC

overview, Wide bandwidth channel access techniques (809\192”5‘ “nergy cfficiency and raie
control Jb {ead @\/
Multi-gigabit wireless networks : Next generation (SG) wirejess ted ’tr(i'l'{igie&"ﬁ;'}pér' yigahertz
and Terahertz wireless commurications, Millimeter wave networking, D:rcchondhty and R

beamforming, Mobility and signal blockage, IEEE 802.11ad (60 GHz WLAN) MAC and PHY
overview, Visible light ann,umcataorp}élgmmgetworkmg using LEDs, IEEE 802.15.7
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PHY and MAC overview, Sensing through visible light, Visible light indoor localization and

positioning Future mobile networks : Drone networking: Multi-UAV networks, architectures and

civilian applications, Communication challenges and protocols for micro UAVs, Connected and

autonomous cars; Wireless technelogies for Vehicle-to-Infrastructure (V2I) and Vehicle-to-

Vehicle (V2V) communications, Automotive surrounding sensing with GHz and THz signals
[11 hrs ] CO3

UNIT-4
Wireless Sensor Networks (WSNs): Applications of Ad Hoc and Sensor Networks - Design
Challenges in Ad hoc and Sensor Networks. Wireless Networks, Issucs in Ad hoc wireless
networks, Routing Protocol for Ad Hoc Wireless Networks, Classifications of Routing Protocols, Table
Driven Routing Protocols - Desination Sequenced Distance Vector DSDV), On—Demand Routing
protocols. Networking concep® and mac protocols - Issues in Designing a MAC Protocol for Ad
Hoc Wireless Networks - Design Goals of a MAC Protocol for Ad Hoc Wireless Networks, MAC
Protocols for wireless sensors Networks, Low duty cycle Protocols and Wakecup concepts, S-MAC,
Contention based protocols -PAMAS schedule-based protocols —LEACH, IEEE 802.15.4. MAC
protocols, Energy efficient routing challenges and issues in transport laycr. Challenges for Wireless
Sensor Networks :
Fnabling Technologies for Wireless Sensor Networks, WSN application examples, Single-Node
Architecture- Ilardware Cornponents, Energy Consumption of Sensor Nodes, Network
Architecture- Sensor Network Scenarios, Transceiver DesignConsiderations.

[11 hrs | CO4
Course Outcomes:

The student will be able to:

COl: Understand the core concepts of the cloud computing paradigm. Analyze various cloud
computing service and deployment models and apply them to solve problems on the cloud.

CO2: Understand advanced acchitectures of Cloud and their applications in FOG and Edge
computing

CO3: Understand wireless network trends and build foundations for latest wireless and mobile
nctworks

CO4: Explains the applications of ad hoc and wireless sensor netv, orks and apply the knowledge
to identify appropriate physica and MAC layer protocols.

Suggested Readings/ Books: i

1. Anthony T. Velte, Tcoy 1. Velte and Robert Elsenpeter, “Cloud Computing: A practical
Approach”, McGraw Hill, 2010.

2. C.Siva Ram Murthy, and B. S. Manoj, “Ad Hoc Wireless Networks: Architectures and
Protocols ", Pearson Education, 2008.

3. Wireless Networking Complete, by Pei Zheng et al., Morgan Kaufmann.
Fog and Edge Compuiing: Principles and Paradigms (Wiley Series on Parallel and
Distributed Computing) by Rajkumar Buyya and Satish Narayana Srirama.

Ln

Amir Vahid Dastjerdi and Rajkumar Buyya, —Fog Computing: Helping the Interfiet
of Things Realize its Potential, University of Melbourne '
Reference Books

1. Barrie Sosinsky, “Cioud Computing Bible”, Wiley, 2011. :
2. Labiod. I, “Wircless Adhoc and Sensor Networks”, Wiley, 2008}
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3. Wircless Communicaticns: Principles and Practice, by Theodore S. Rappaport,
Prentice Hall.
Vijay Madisetti, Arshdeep Bahga, Internet of Things, “A Hands on Approach”, University Press.

Course Code: Course Title: Advance Computing and Network OL:QT:2P {I_Creai_t_s_
BTAIML608-20 Technologies Lab -

List of Experiment:
Task 1:  Enlist various companics in cloud business and the corresponding services provided by
them and tag them under SaaS, P53 & laaS.
Task 2: Implementation of Para-Virtualization using VM Ware’s Workstation/ Oracle’s Virtual
Box and Guest O.S. Learn creation, migration, cloning and managing of virtual machines.
Task 3:  Setting up a private cloud using open-source tools (Eucalyptus/Open Stack etc.).
Task 4:  Network Simulator instailation of wircless sensor network .
Task 5:  Write TCL script for transmission between mobile nodes.
Task 6:  Write TCL script for sensor nodes with different parameters.
Task 7:  Generate TCL script for UDP and CBR traffic in WSN nodes.
Task 8  Generate TCL script for TCP and CBR traffic in WSN nodes.
Task 9:  Write a program to transfer a file from one system to another system using TCP and UDP
sockets.
Task 10: Write a program to demonstrate communication between different processes using IPC.
Task 11: Write a Program to implement Routingr Information Protccol (RIP) for a set of nodes
Task 12: Create a network of multirle routers and hosts to simulate RED and Drop Tail Queuing
algorithm.
Task 13: Write a program to simulatc Group Communication and implement Carrier sensing
techniques.
Lab OCutcomes:
The student will be able to:
CO1: Identify major commercial projects in the field of cloud computing.
CO2: Build and implement Wireli-ss Sensor Network.
CO3: Design loT applications in different domain and be able to analyse their performance. !,;
\

CO4: Implement basic 10T applications on embedded platform with cloud storage. . NN

Suggested Tools —Matlab, Cloud:im, Arduino, Raspberry Pi, Devics Hive.

Suggested Readings/ Books:

1.Andrew King, “Programminz the Internet of Things: An Intic duction to Building Integrated.
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2.Rajesh Singh Anita Gehlot, “ioT based Projects: Realization with Raspberry Pi, NodeMCU”,

BPB Publications, 2020.
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Course Code: BTCS601-18 C—(;l;-';‘é—TitJle : Compiler Design i

Detailed Contents:
UNIT 1: Unit I Introduction to Compilers:
Structure of a compiler — Lexical Analysis — Role of Lexical Analyzer — Input Bullering —
Specification of Tokens — Recognition of Tokens — Lex — Finite Automata — Regular
Expressions to Automata — Vim:imizing DFA.

[8 hrs., CO 1]

Unit II :Syntax Analysis:

Role of Parser — Grammars - Error Handling — Context-free grammars — Writing a grammar,
Top-Down Parsing — General Strategies Recursive Descent Parser — Predictive Parser-LL(1)
Parser-Shift Reduce Parser-LR Parser-LR (0) Item Construction of SLR Parsing Table -
Introduction to LALR Parser — Error Handling and Recovery in Syntax Analyzer-YACC.

[8 hrs., CO 2]

Unit III : Intermediate Code Generation: %
Syntax Directed Definitions, Evaluation Orders for Syntax Directed Definitions, Intermediate
Languages: Syntax Tree, Three Address Code, Types and Declarations, Translation of
Expressions, Type Checking,

[8 hrs., CO 3|

Unit IV: Run-Time Environiment and Code Generation:

Storage Organization, Stack. Allocation Space, Access to Non-local Data on the Stack, Heap
Management — Issues in CoZe Generation — Design of a simple Code Generator.
[6 hrs., CO 4]

Unit V: Code Optimization
Principal Sources of Optimization — Peep-hole optimization -~ DAG- Optimization of Basic
Blocks-Global Data Flow Analvsis — Efficient Data Flow Algorithm.

[6 hrs., CO 5]

Course OQutcomes:

After undergoing this coursc. the students will be able to:
CO1: Build concepts on lexiczi analysis.

CO2: Understand strategies of syntax analysis.

CO3: Learn techniques of Intcrmediate code generation.

CO4: Undestand code design issues and design code generator.
COS: Design and develop cptinmzized codes.

Suggested Readings/ Books:
1. A.V. Aho, Monica, R.5ethi, J.D.Ullman, “Compilers, Principles, Techniqugs and

(o

K7\
ag CD/'V"' '
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Tools”, Second Edition, Pcarson Education/Addison Wesley, 2009.

2. Andrew W. Appel, “Modern Compiler Implementation in Java”. Second Edition, 2009.
3. 1.P. Tremblay and P.(r. Sorrenson, “The Theory and Practice of Compiler Writing™,
McGraw Hill, 1985.
iCoursc Code: BTAIML701-20/Course Title: Computer Vision ~ L:3:T:0; 2P | 3Credits

Total No. of Lectures — 42
Number of Lectures

UNIT1  Introduction to Digital Image Processing: The Origins of Digital 6 COL2
Image Processing, Hlements of Visual Perception, Image Sensing and
Acquisition, Image Sampling and Quantization, Relationships between
pixels.

Intensity transformation and Spatial Filtering: Image negation, Log
transformations, Power law transformation, Smoothing Spatial Filters,
Sharpening Spatiai F iters.

UNIT2  Filtering in Frequency Domain: Preliminary Concepts, The Discrete 10 CO2
Fourier Transform (DET) of One Variable, The Discrete Fourier
Transform of Twe Variables, Properties of 2-D DFT, Smoothing Spatial
Filters, Sharpening 'spatial Filters, Fast Fourier Transform.

Image Restoration: IVlodel for Image Degradation/Restoration Process,
Noisec Models, Restoration by Spatial Filtering, Restoration by .
Frequency Domain Filtering, Homographies

UNIT3  Color Image Processing: Color Models, Pscudo color Image 12C0O23
Processing, Color Transformations, Color Image Smoothing and
Shapening.

Wavelets and Multiresolution Processing: Image Pyramids, [Haar
Transform, Multiresclution Expansion, Wavelet Transform in 1-D.

Morphological Image Processing: Erosion and Dilation, Opening and
Closing, Hit or Miss Transformation, Basic Morphological Algorithms.

UNIT4  Stereo and multi-view reconstruction, Structure-from-Motion 16 CO4
projection matrices, camera calibration, epipolar geometry, fundamental
and essential matrices, disparity maps, optical flows, volumetric shape
reconstruction from vindow-based towards regularization-based stereo,

e = loss functions

URErS Object Recognition: Pattern and Pattern Classes, Object recognition ik

methods.

Course Outcomes: At the end of the course, students will be able to:
1. Design and implement spatial domain filters.

2. Implement smoothing and s arpening operators.
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3. lligh pass and low pass filters for smoothing and sharpening of images.

4. Leamn multi view and motion structure
Suggested Books:

Sr. No. Name of Book/ Authors/ Publisher

1 Digital Image Processing /Gonzalez Rafael C. and Woods
Richard E./ Prentice—Hali of India

2 Digital Image Processing Pratt William K./ PIKS Inside(3rd
cd.), New Jersy: John Wiley & Sons, Inc.

3 Digital Image Processing’ Bernd Jahne/ Springer

4 Fundamentals of Digital image Processing/ Annadurai S. and
Shanmuga lakshmi R./ New Delhi: Pearson Education

5 Digital Image Processing: An Algorithmic Approach./ Joshi

M.A./ New Delhi: Prentice Hall of India
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Course Code: BTAIML 703- | Course Title Natural Language 3L:0 T: OP | Credits: 3
20 ‘ Processing and Information ?
| Retrieval

Detailed Contents:

UNIT 1 INTRODUCTION ; COl, 6hrs.
Natural Language Processing tasks in syntax, semantics, and pragmatics — Issues - Applications -
The role of machine learning  Probability Basics —Information theory — Collocations -N-gram
Language Models - Estimating patameters and smoothing - Evaluating language models.

UNIT 11 MORPHOLOGY AND PART OF SPEECH TAGGING CO1, 6hrs.
Linguistic essentials - Lexical yntax- Morphology and Finite State Transducers - Part of speech
Tagging - Rule-Based Part of Speech Tagging - Markov Models - Hidden Markov Models —
Transformation bascd Modcls - Maximum Entropy Models. Conditional Random Fields

UNIT I SYNTAX PARSING CO2, 4hrs.
Syntax Parsing - Grammar formalisms and treebanks - Parsing with Context Free Grammars -
Features and Unification -Statistical parsing and probabilistic CFGs (PCFGs)-Lexicalized PCFGs

UNIT IV SEMANTIC ANALYSIS _ CO2, 6 hrs.
Representing Meaning — Semartic Analysis - Lexical semantics —Word-sense disambiguation -
Supervised — Dictionary based and Unsupervised Approaches - Compositional semantics,
Semantic Role Labeling and Semantic Parsing — Discourse Analysis.

UNIT V Machine Translation (MT) CO3, 6 hrs.
Basic issues in MT-Statistical ranslation-word alignment- phras: -based translation.— Question
Answering.

UNIT V1 Information Retricval (IR) CO4, 12 hrs
Information Retrieval-1: Introduction, Design Features of Information Retrieval systems,
Information Retrieval Models, Classical Information Retrieval Models, Non-classical models of
IR, Alternative Models of IR, l“ aluation of the IR Systems . Natural Language Processing in IR,
Relation Matching, Knowledge-base Approaches, Conceptual Graphs in IR, Cross-lingual
Information Retrieval.

Course OQutcomes: At the end of the course, students will be able ‘o-

1. Describe the fundamental concepts and techniques of natural language processing.

2. Distinguish among the varions lechniques, taking into account the assumptions, strengths, and
weaknesses of each.

3. Use appropriate descriptions, visualizations, and statistics to communicate the problefps and their
solutions.
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4. Analyze large volume text data generated from a range of real-world applications like IR

Text Books:

1.  Daniel Jurafsky and James H. Martin. 2009. Speech arnd Language Processing: An
Introduction to Natural Language Processing, Speech Recognition, and Computational
Linguistics. 2nd edition. Prentice-Hall.

2. Christopher D. Manning end Hinrich Schiitze. 1999. Foundations of Statistical Natural
Language Processing. MIT Press.

Course Code: BTAIML 704- | Course Title Natural Language OL:0 T: 2P | Credits: 1
20 Processing and Information
| Retrieval Lab

Objectives: To describe the techniques and algorithms used in processing (text and spegch) natural
languages.

List of Experiments:
1. Write a program for word analysis
Write a program for word generation
Write a program for morphology study . ;
Write a program for POS tagging using hidden markov mocel
Write a program for building chunker
Write a program for Robust end Scalable Parsing on Noisy Text in Web documents
Write a program on ruie based machine translation
Students can be encourage to make a mini project on Speech recognition using NLP

NI SR

Reference Books:

1. James A., Natural language Understanding 2e¢, Pearson Education, 1994

2. Bharati A., Sangal R., Chaitanya V.. Natural language processing: a Paninian perspective, PHI,
2000

3. Siddiqui T., Tiwary U. S.. Matural language processing and Information retrieval, OUP, 2008
4. Jurafsky, Dab and Martin, Jumes, Speech and Language Processing, Second Edition. Prentice
Hall. 2008.
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Course Code: BTAIML 705- | Course Title: Network Security 3L:0 T: 0P | Credits: 3 |
20 ‘ Applications using Al
Unitl

Need of machine learning in Network Security, Overview of machine learning classifiers: Logistic
Regression, Decision Tree, Ratidom Forest, SVM, meaning of machine learning model, training,
testing, validation and cross validation of machine learning models, confusion matrix and related
terms: true positive, false posilive, true negative, false negative. computation and meaning of
performance metrics of machine learning models: Accuracy, Precision, Recall, FI1-Score, ROC
and AUC, underfitting and overtitting, tuning your models for better performance

Unit2

Understanding Credit Card Fraud, Recent Credit Card Fraud incidents and their financial
implications, exploring dataset; for credit card fraud, investigation of shallow and deep learning
models for credit card fraud deteciion in terms of various performance metrics |
Unit3

What is e-mail spamming? Incidents of e-mail-spamming, Datasets related to e-mail spamming,
Natural language processing of ¢-mails for spam detection, empirical analysis of machine learning
models in terms of Accuracy, Precision, Recall, F1-Score, AUC

Unit4

Overview of Intrusion Detectic s, Network Based Intrusion, Various types of Network Intrusions,
Motivation behind Network b:sed Intrusion Detection, Datasets ifor Network Based Intrusion
Detection, statistical characteristics of mostly used datasets, data preprocessing, comparative
analysis of shallow machine learning classifiers, deep learning models for intrusion detection

Reference books and URLs:
1. Machine Learning by Z. Alpaydin, MIT Press, 2010
2. Dataset for machine leaming at https://www kaggle.com/datascts
3. Dataset for Network based intrusion hitps://www.caida.org/catalog/datasets/completed-

Course Code: BTAIML706- | Course Title: Network Security Applications OL:0T:2P | 1Credits
20 usinz Al Lab ;

List of practical:

1. Development of fine tuned model for Credit Card Fraud detection
2. Development of fine tured model for deiection of e-mail spam

Page 83 of 92

W
ad =




IK Gujra! Punjab Technical University, Kapurthala

B. Tech- Computer Science ( Artificial Intelligence & Machine Lcarnin? )

3. Development of find tu 1cd model for Network based Intrusion Detection
4. Deployment of machine lzarning models
5. Empirical analysis of +arious machine learning models

Course Code: BTAIML707- | Cot rse Title: Robotics and Intelligent systems | 3L:0T:0P [ 3Credits
20 ‘
|

Detailed Contents:
Module 1:  Introduction s
Overview and Preliminaries. Ir{roduction, History of Robotics, Mobile Robots, Position, and
Orientation, Translational and Rotational Dynamics, Flying and Swimming Robots, Articulated
Robots Transformation, Path P'anning, and Trajectories, Time Response of Dynamic Systems,
Dynamic Effects of Feedback ¢ ontiol.
[8 hrs] (CO1)

Module 2:
Control Systems, Sensors and A ctuators, Sensor (Tactile, Range Finders, GPS, IMU, Position
Encoders). Actuators. Locomotion. Manipulators.

[8 hrs] (CO2)
Module 3:
Introduction to Optimization, Numerical Optimization, Dynamic Optimal Control, Formal Logic,
Algorithms, and Incompleteness.

[8 hrs] (CO3)
Module 4:
Computers, Computing, and Sets, Probability and Statistics.

[8 hrs] (CO3)
Module 5:
Machine Learning, Introductio ' to Neural Networks, Neural Networks, Information, Search, and
Expert Systems, State Estimation, Stochastic Control, Parameter Estimation and Adaptive
Control, Task Planning and Muiti-Agent System.

[10 hrs] (CO4)

Course Outcomes:

The student will be able to:

1. Gain knowledge about different types of robots

2. Understand the concepts of various kinds of sensors and their utilities.

3. Recognize different modules for understanding the concepts of optimization.
4. Understand the concepts and Machine learning.

Reference Books:
Robotics
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H. Asada and J.-J. Slotine, Robot Analysis and Control, J. Wiley & Sons, 1986.
C. Asfahl, Robots and Manufacturing Automation, J. Wiley & Sons, 1992.

D. Auslander, J. Ridgely, and J. Ringgenberg, Control Software for Mechanical
Systems, Prentice-Ha'i, 2002.

G. Bekey, Autonomous Robots, MIT Press, 2005.

M. Brady, J. Hollerbach. T. Johnson, T. Lozano-Perez, and M. Mason, Robot
Motion: Planning and Control, MIT Press, 1984.

H. Choset, Principle. of Robot Motion, MIT Press, 2005.

C. Close and D. Frederick, Modeling and Analysis of Dynamic Systems,
Houghton Mifflin, {993.

Intelligent Systems

Albus, J. L., and Meysicl, A. M., Engineering of Mind, J. Wiley & Sons, 2001.
P. Antsaklis and K. Passino, An Introduction to Inteliigent and Autonomous
Control, Kluwer, 1993.

R. Arkin, Behavior-Bised Robotics, Bradford, 1998.

P. Baldi and S. Brunai, Bioinformatics, Bradford, 1998.

C. Bishop, Neural Networks for Pattern Recognition, Oxford University Press,
1995,

R. Brooks, Cambrian Intelligence, Bradford, 1999.

5 Course Code: Course Title: Robotics and Intelligent OL:0T:4P | 2Credits —‘

| BTAIML708-20 systems Lab

List of Experiments:

Reference Books:

1. Joseph, Lentin. learning Rovotics using python. Packt Publishing Ltd, 2015.

1. Understand the core concepts and terminologies of robotics.

2. Create 2D and 21> drawings of robots using freeware such as LibreCAD and
Blender.

Simulate your robot using ROS and Gazebo.

Build robot hardware from the requirements.

Explore a diverse range of actuators and its interfacing.

Interface various robotic sensors to robots.

Set up and program OpenCV, OpenNI, and PCL to process 2D/3D visual data.
Learn speech processing and synthesis using Pytho.

Apply artificial intclligence to robots using Python.

Integrating Robotic Hardware and Software.

Build a robot control GUI using Qt and Python. .
Calibration and testing of robot.

=== 000 N AW
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Course Code: BTCS 704-18Course Title : Deep Learning C 3L:0T:0P  3Credits

Detailed Contents:

UNIT 1: Machine Learning Basics: Learning, Under-fitting, Overfitting, Estimators, Bias, Variance,
Maximum Likelihood Estimation, Bayesian Statistics, Supervised lLecarning, Unsupervised Learning and
Stochastic Gradient Decent.
[4hrs] (CO 1)
UNIT 2: Dcep Feedforward Network: Feed-forward Networks, Gradient-based Learning, Hidden Units,
Architecture Design, Computational Graphs, Back-Propagation, Regularization, Parameter Penalties, Data
.Augmcntation. Multi-task Learning, Bagzing, Dropout and Adversarial Training and Optimization.

[4hrs] (CO 2)
UNIT 3: Convolution Networks: Convolution Operation, Pooling, Basic Convolution Function, Convolution
Algorithm, Unsupervised Features ana Neuaroscientific for convolution Network.
_ [6hrs| (CO 3)
UNIT 4: Sequence Modelling: Recurrent Neural Networks (RNNs), Biidirectional RNNs, Encoder- Decoder
Sequence-to-Sequence Architectures, Deep Recurrent Network, Recursive Neural Networks and Echo State
networks.
[12hrs] (CO 4)
JNIT 5: Deep Generative Models: Beltzinann Machines, Restricted Boltzmann Machines, Deep Beliel Networks,
Deep Boltzmann Machines, Sigmoid Belicf Networks, Directed Generative Net, Drawing Samples from Auto
encoders.
[14hrs] (CO 5)

Course Outcomes:
. After undergoing this course, the studcats will be able to:
CO1: Comprehend the advancements in learning techniques
CO2: Compare and explain various deep learning architectures and algorithms.
CO3: Demonstrate the applications oi Convolution Networks
CO4: Apply Recurrent Network for Sequence Modelling
COS: Deploy the Deep Generative Models

Suggested Readings/ Books:
Text Books:
i Goodlfellow L., Bengio Y. and Ceurville A., Deep Learning, MIT Press (2016).

2 Patterson J. and Gibson A., Deep Learning: A Practitioner’s Approach, O Reilly (2017), st
ed.
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At

Reference Books:

1. Haykin S., Neural Network and Muchine Learning, Prentice Hall I'earson (2009), 3rd ed.
2. Geron A., Hands-on Machine Learning with Sci-kit and TensorFlow, O Reilly Media¥2017)

Course Code: BTCS 705-18 |Course Title: Deep Learning Lab :L:O;’l_“:_fl; 2E: iCrédits;l ‘

.Detailed List of Tasks:

e Creating a basic network and anhalyze its performance

- Deploy the Confusion matrix and simulate for Overfitting

. Visualizing a neural network

* Demo: Object Detection with pre-trained RetinaNet with Keras

“ Neural Recommender Systems with Explicit Feedback

e Backpropagation in Ncural Netvworks using Numpy

s Neural Recommender Systems with Implicit Feedback and the Triplet Loss
. Fully Convolutional Neural Ne!works 3
- ConvNets for Classification and Localization

. Text Classification and Word Vectors

» Character Level Language Mo el (GPU required)

‘Suggested Tools Python/R/MATLAB
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Course Code: Course Title: Applied Intelligence [_BL:OT:OP 3Credits |
| BTAIML709-20 I

Pre-requisites: Al

Detailed Contents:

Module 1:  Statistical Learining Methods

Introduction to statistical learning, Statistics fundamentals: probability, random variables,
description statistics and siocuastic processes, Statistical inference: estimation and testing,
evaluation metrics, Bayesian riethods: Naive Bayes and Bayesian Networks., Markov processes
and chains, Kalman estimators, Statistical modelling and decision making: regression. mixture
models and classification approaches, Case study: application of statistical learning for aerospace
scctor problem. [8 hrs] {CO1)
Module 2:  Systems Enginecring

Systems challenges, The systems process, Understanding systems, Capability need and
requirements, System design and architecture, System evaluation, verification and validation, The
impact of organisation on Systems Engineering, People, skills and competencies in Systems
Engineering. [8 hrs] (CO1. CO2)

Module 3:  Intelligent Cyber Physical Systems

Cyber-physical systems: Control, sensor and actuators, Intelligent agent and multi-agent,
Intelligent robotics, Embedded systems, Connected system, Countermeasures.

[8 hrs] (CO3, CO4)

Module 4:  Logic and Autymated Reasoning

Introduction to logical representation and reasoning, Logical Agents, Propositional Logic, First-
order Logic, Inference Algorithins, Engineering domain knowledge representation, Exercises and
case studies [8 hrs] (CO3, CO4)

Module 5:  Deep Learning
Artificial Neural Networks (Shallow models), Backpropagation and Training, Decp lcarning
architecturcs, Convolutional Neural Networks, Recurrent neural networks, Deep learning
applications: object detection, identification, classification, tracking, prediction, Introduction to
Reinforcement learning, Tensotflow practical sessions on Artificial, Convolutional and Recurrent
Neural Networks. [10 hrs] (COS5)

Course Qutcomes:

The student will be able to: :

1. Explain fundamental mear ug and discuss applicability of ma« hine lcarning algorithms for
industrial applications.

2. Test the commonly used A algorithms and describe their applications.

3. Implement Al algorithms, ¢stimate their performance in a simulation environment and

assess their performance for a realistic case study.

4. Judge Al implementation piatforms and create deep learning applications for specific
problems.

5. Assess the outcomes of the siatistical learning.

Suggested Books:

1. Sternberg. R., Kaufman, J., & Grigorenko, E. (2008). Applied Intelligence. Cambridge:
Cambridge University Press. d2i:10.1017/CBO9780511611445
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Reference Books: .
1.Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach™ , 3rd Edition,
Prentice Hall

2. Elaine Rich and Kevin Knight, “Artificial Intelligence”, Tata McGraw Hill

3. Trivedi, M.C., “A Classical Approach to Artifical Intelligence”, Khanna Publishing House,
Delhi.

4. Saroj Kaushik, “Artificial Intelligence”, Cengage Learning India,

5. David Poole and Alan Mackworth, *Artificial Intelligence: Foundations for Computational
Agents”, Cambridge University Piess 2010 -

Course Code: Course Title: Applied Intelligence Lab OL:0T:2P | 1Credits
 BTAIML710-20

List of Experiment:

Detailed List of Tasks:

1.Write a programme to conduct uninformed and informed search.
2. Write a programme to conduct game search.

3. Write a programme to consiriict a Bayesian network from given data of any health sector data
set

4. Write a programme to infer rom the Bayesian network on the above datasct

5. Write a programme to run value and policy iteration in a grid world in real world problem

6. Write a programme to do reir forcement learning in a grid world in real world problem

Lab Outcomes:

Upon successful completion of the course, the student will be able to

CO1 Apply various pre-procassing techniques on different datasets.

CO2 Construct Machine learni1g programs for Supervised, Unsupervised and Semi
supervised learning models.

CO3 Develop Deep learning programs for Supervised & Unsupervised learning models.
CO4 Identify and Apply Applied Intelligence concepts to solve real world problems.

Suggested Books:

1. Sternberg, R., Kaufman, J., & CGrigorenko, E. (2008). Applied Intelligence. Cambridge:
Cambridge University Press. doi:10.1017/CB0O9780511611445

Reference Books:

1.Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach” , 3rd Edition,
Prentice Hall _

2. Elaine Rich and Kevin Knigzht, “Artificial Intelligence”, Tata McGraw Hill

3. Trivedi, M.C., “A Classical Approach to Artifical Intelligence”, Khanna Publishing House.
Delhi.

4. Saroj Kaushik, “Artificial Intelligence”, Cengage Learning India,

5. David Poole and Alan Mack orth, “Artificial Intelligence: Four dations for Computational
Agents”, Cambridge University Press 2010
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Course Code: Course Title: Augmented and Virtual reality | 3L:0T:0P | 3Credits
BTAIML711-20

Course Details:

UNIT 1:

Introduction to Virtual and Augmented Reality (VR/AR) Systems, Definition and Overview of VR/AR,

History and Evolution of VR/AR, Applications of VR/AR (4hrs.)

Technical Aspects of Virtual Real'ty, Virtual Reality Hardware and Peripherals, Virtual Reality Software

and Development Tools, Integration of Virtual Reality Systems with Other Technologies (7hrs.)
Col

UNIT 2:

Design and Development of VR/AR Applications, Conceptualization and Prototyping of Virtual Reality

Applications, User Experience Design in Virtual Reality, Implementation of Virtual Reality Applications

using Unity and Unreal Engine (15hrs.)
CO2

UNIT 3: :

Evaluation of Virtual Reality Systems and Technologies, Usability and User Testing of Virtual Reality

Systems, Performance Analysis ai.d Optimization of Virtual Reality Applications, Comparison and

Evaluation of Different Virtual Reality Technologies (5hrs.)
CO3

UNIT 4:

Applications of VR/AR in Various Fields, VR/AR in Education and Training, VR/AR in Entertainment

and Gaming, VR/AR in Engineering and Manufacturing (7hrs.)

Challenges and Limitations in VR'AR, Emerging Trends and Future Directions in VR/AR (2hrs.)
CO4

COURSE OUTCOMES:

CO1 Learn the fundamentals cone epts of virtual reality and its applications, technical concepts of virtual
reality systems, including hardware sind software components.

CO2 Design and develop virtua! rezlity applications using industry-standard tools and techniques.

CO3 Evaluate the limitations and strengths of various virtual reality systems and technologies.

CO4 Apply virtual reality technology to solve real-world problems in various fields. including education.
entertainment, and engineering.

Recommended Books: >

1. Creating Augmented & Virtual Realities, Erin Pangilinan, Steve Lukas, Vasanth Mohan,

Shroff/O'Reilly

2. Complete Virtual Reality and Angmented Reality Development with Unity: Leverage the power of

Unity and become a pro at creating mixed reality applications, Jesse Glover, Jonathan Linowes, Packt
Publishing Limited ‘
3. Developing Virtual Realily Applications: Foundations of Effective Design, Alan B. Craig, Jeffre% D.

Will, William R. Sherman, Morgan Kaufmann Publisher
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4. Augmented Reality with Unity AR Foundation: A practical guide to cross-platform AR development
with Unity 2020 and later versions. Jonathan Linowes, Packt Publishing Limited

5. 3D Game Design with Unreal Engine 4 and Blender: Design and create immersive, beautiful game
environments with the versatility of Unreal Engine 4 and Blender, Justin Plowman, Ingram

Course Code: Course Title: Augmented and Virtual Reality | L:0T:2P | ICredits
BTAIML712-20 lab

1. Installation of Unity and Visua! Studio, setting up Unity for VR development. understanding
documentation of the same.

2. Demonstration of the working of HTC Vive, Google Cardboard, Goog'e Daydream and Samsung gear

VR,

3. Develop a scene in Unity that includes: i. a cube, plane and sphere, apply transformations on the 3
game objects. ii. add a video and audiv source.

4. Develop a scene in Unity that ircludes a cube, plane and sphere. Create a new material and texture
separately for three Game objects. Change the colour, material and texture of each Game object
separately in the scene. Write a C program in visual studio to change the colour and material/texture of
the game objects dynamically on button click. '

5. Develop a scene in Unity that includes a sphere and plane . Apply Rigid body component, material and
Box collider to the game Objects. Write a C# program to grab and throw the sphere using vr controller.

6. Develop a simple Ul(User inte! face ) menu with images, canvas, sprites and button. Write a C#
program to interact with UI menu through VR trigger button such that on each successful trigger
interaction display a score on scena ..

7. Create an immersive environmeit (living room/ battlefield/ tennis court) with only static game objects.

3D game objects can be created v :ing Blender or use available 3D modeis.

8. Include animation and interactios in the immersive environment created in Assignment 7.
L]

Programming tools recommended: - Unity, C#, Blender, VRTK. VR Devices: HTC Vive, Google
Cardboard, Google Daydream and Sainsung gear VR
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1.3.4 Percentage of students undertaking field projects / research projects / internsh
academic year)(5)

1.3.4.1:Number of students undertaking field project or research projects or internshi

|
Programme name Program Code
B Tech B Tech
B Tech B Tech
B Tech B Tech
B Tech B Tech
B Tech B Tech
B Tech | B Tech
B Tech | B Tech
B Tech B Tech
B Tech B Tech
B Tech B Tech
B Tech B Tech i
B Tech | B Tech ‘




Metric No. | . Weightage

1.1.1 Curricula developed and implemented have relevance to the local,
national, regional and global developmental needs which is i 20
QM reflected in Programme outcomes (POs), Programme Specific
Outcomes (PSOs) and Course Outcomes (COs) of the Programmes
offered by the University

Write déscription in maximum of 500 words ~

The Department of Electronics and Communication Engineering at
IKGPTU, Main Campus Kapurthala is offering B.Tech. Electronics
and Communication Engineering (ECE), B.Tech. Artificial
Intelligence & Machine Learning and M.Tech. ECE Wireless
Communication programmes at Undergraduate and Post Graduate
levels, respectively. The main objective of these programmes is to
impart quality education and create skilled technocrats & innovative
entrepreneurs that meet to National as well as Global challenges in the
area of Electronics and Communication Engineering (ECE) at under
graduate level. For this, the University has undergone, updated,
revised and modified the whole Scheme and syllabus on the latest [
guidelines. Revised Curricula that has been developed and
implemented by the University has the ability to generalize
fundamental doraain knowledge while working with electronic
equipment/systens to handle engineering problems in professional
career and to get profound knowledge of modern techniques, EDA
tools and to acquire technical skills to innovate new/existing solutions
to engineering problems. It is the objective of the programme that
Graduates will be known leaders in Electronics and Comm.
Engineering and associated domains of engineering due their ability
solve real-world inter-disciplinary problem. For this, new and
advanced courses have been added like - the Program Elective
Groups/courses hive been categorized/developed keeping in mind the
employment prospects of the students. The Program design in B.Tech.
ECE aims at providing domain specific knowledge to a student at UG
level in progression. The Programme/course design has been carried
out jointly by the Academia in close coordination with Industry to
provide a leading edge to the students and to prepare them as per the
industry needs. Scme of the advanced courses that have been added
are Internet of Things & Cloud Computing, Robotics and Embedded
systems, Artificial Intelligence and Machine Learning. JAVA and
Python Programming, Mobile Adhoc Networks, Introd Big
Data, Soft Computing, Artificial Neural Networks, zj{ AH su,cl’f"




courses are now the need of the hour as these are major requirements
for the relevance 1o the needs for National and Global development.
The main aim of the curricula is to impart outcome-based and
continuously evolving curriculum by inculcating comprehensive
domain knowledge to develop professional competence for meeting
sustainable industrial and societal expectations. Moreover, ability to
provide solutions to real-world problems in the field of Electronics &
Communication FEngineering by extrapolating the fundamental
knowledge of electronic devices, circuits, embedded &
communication systems. It is also important that the important
outcome from the programme includes Innovative thinking and ability

to design and/or improve products and/or systems for the society and |

industry for better utilization, human safety and reduced cost.

File Description
e Upload Additional information NIL
e Link for Additional information:

https://ptu.ac.in/wp-content/uploads/2020/10/6-12-
18M Tech ECE  WIRELESS COMMUNICATION.pdf

https://ptu.ac.in/wp-content/uploads/2021/12/BTech-ECE-
2021.pdf

https://ptu.ac.in/wp-
content/up 0ads/2023/04/B.Tech . ECE 1lipto 8th Sem.
2019 Muin_Campus __onwards-2.pdf

https://ptu.ac.in/wp-
content/up!oads/2021/08/Annexure II_Final Main Campus
B.pdf

https://ptu.ac.in/wp-

content/up.oads/2023/08/B Tech Computer-Science-
Engg Artificial-Intelligence-Machine-Iearn ng-upto-8th-
Sem_batch-2020-onwards.pdf




Metric No.

1.2.1

QM

Percentage of new courses introduced of the total number of courses across
all programmies offered during the last five years 5
2018, 2019, 2020. 2021, 2022-Yes as given below:
Annexure 1.2.1 - ECE ‘
1.2.1.1: How many new courses were introduced within the last five years = 81 '
1.2.1.2 : Number of courses offered by the institution across all Programmes
during the last five years= 95 ‘
|
|
Data Requirement for last five years: (As per Data Template) :
i
e Name of the new course introduced l‘
e Name of the Programme ?
Formula:
Number of new courses
introduced during the last five years al )
Number of courses offered X 100=81/95=85.26%
during the last five years
File Description (Upload) .

e Minutes of relevant Academic Council/BOS meeting: Links as below:
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-05-March-
2015.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-25-April-
2015.pdf
https://ptu.ac.in/wp-content/uploads/202 1 /09/Meeting-08-Sept-2015.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-29-Sept-2015.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-24 April-2018.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-19-July-2018.pdf
https:/ 'ntu.ac.in/wp-content/uploads/2021/09/Meeting-18-Feb-2019.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-03-Dec-2020.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting- 1 §-May-
2021.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-13-Sept-2019.pdf

e List of new courses introduced during the last five years: Annexure
1.2.1 - ECE (1 course was replaced)

e Institutional data ‘
https:/ ptu.ac.in/wp-content/uploads/2020/10/6-12- I
18M Tech ECE - WIRELESS COMMUNICATION.pdf '- ‘




https:/ptu.acin/wp-
conteni/uploads/2023/04/B.Tech . ECE Upto 8th Sem. 2019 Ma

in Campus onwards-2.pdf

https://ptu.ac.in/wp-
content/uploads/2021/08/Annexure II Final Main Campus B.pdf

https://ptu.ac.in/wp-content/uploads/2021/12/BTech-ECE-2021 .pdf

httpsy/ptu.ac.in/wp-content/uploads/2023/08/B_Tech Computer-
Science-Engg Artiﬁcial—lntelligence-Machinc-I.,carning»ul;to—?%zh-
Sem batch-2020-onwards.pdf

List of new courses introduced program-wise during the assessment
period certified by the Registrar:
Annexure 1.2.1 - ECE

Minutes of relevant Academic Council/BOS meeting: Links as below:
https://ptu.ac.in/wp-content/uploads/202 1/09/Meeting-05-March-20135.pdf
htt;s://ptu.ac.in/wp-content/uploads/202 1/09/Meeting-25-April-2015.pdf
httos://ptu.ac.in/wp-content/uploads/2021/09/Meeting-08-Sept-20 1 5. pdf
httes://ptu.ac.in/wp-content/uploads/202 1/09/Meeting-24 April-20 1 8.pdf

htips://ptu.ac.in/wp-content/uploads/2021/09/Meeting-18-Feb-2019.pdf
hteps://plu.ac.in/wp-content/uploads/2021/09/Meeting-03-Dec-2020.pdf
https://ptu.ac.in/wp-content/uploads/2021/09 Meeting-18-May-202 1.pdf
htte s://ptu.ac.in/wp-content/uploads/202 1 /0% Meeting-13-Sept-2019.pdf
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1.2.2

QuM

Percentage of Programmes in which Choice Based Credit System
(CBCS)/elective course system has been implemented (Data for the latest
completed academic year) .

1.2.2.1: Number of Programmes in which CBCS/ Elective course system
implemented.

2018- Elective course system
2019-Elective course system
2020-Elective course system
2021-Elective course system
2022-Elective course system

Data Requirements: (As per Data Template)

e Names of all Programmes adopting CBCS/Elective course system:
-B.Tech (Electronics and Communication Engineering)

-B.Tech (Artificial Intelligence & Machine Learning)
-M.Tech. ECE (Wireless Communication
Formula:

Number of Programmes in which
elective course system implemented

Total number of Programmes offered

X 100= 4/5*100=80%

File Description links:

https://ptu.ac.in/wp-content/uploads/2020/10/6-12-

18M_Tech ECE_ WIRELESS COMMUNICATION.pdf
https://ptu.ac.in/wp-

contenf/uploads/2021/08/Annexure I Final Main Campus B.pdf

https://ntu.ac.in/wp-content/uploads/2021/12/BTech-ECE-2021.pdf

https://ptu.ac.in/wp-
content/uploads/2023/04/B.Tech . ECE__Upto_8th Sem. 2019

Ma

in Campus onwards-2.pdf

https://ptu.ac.in/wp- v
content/uploads/2021/08/Annexure Il Final Main Campus B.pdf

https://vtu.ac.in/wp-content/uploads/2023/08/B_Tech Computer-
Science-Engg_Artificial-Intelligence-Machine-Learning-upto-8th
Sem_batch-2020-onwards.pdf
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List of programs in which CBCS / Elective course system implemented
in the last academic year:

B.Tech (Electronics and Communication Enhgineering)

M.Tech. ECE (Wireless Communication)

Annexure 1.2.2 - ECE

Minutes of relevant Academic Council meeting: Academic Council
Implenenting CBCS.
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-05-March-

2015 pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-25-April-
2015.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-08-Sept-20135.pdf
https://ptu.ac.in/wp-content/uploads/202 i /09/Meeting-29-Sept-2015.pdf

https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-19-July-2018.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-18-Feb-2019.pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-03-Dec-2020.pdf
https://ptu.ac.in/wp-content/uploads/202 1/09/Meeting-18-May-

2021 pdf
https://ptu.ac.in/wp-content/uploads/2021/09/Meeting-13-Sept-2019.pdf

Institutional data in prescribed format:
https:/ptu.ac.in/wp-content/uploads/2020/10/6-12-
18M Tech ECE_ WIRELESS COMMUNICATION.pdf

https://ptu.ac.in/wp-
content/uploads/2021/08/Annexure [l Final Main Campus B.pdf

https://ntu.ac.in/wp-
content/uploads/2021/08/Annexure II Final Main Campus B.pdf

htips:/ ptu.ac.in/wp-content/uploads/2023/08/B Tech Computer-
Science-Fnigo  Artificial-Intellicence-Machine-Learning-upto-8th-
Sem batch-2020-onwards.pdf

University letter stating implementation of CBCS:
https.//ptu.ac.in/wp-content/uploads/2020/10/4-12-18Final-CBS-
29 Scpt 2016.pdf

Structure of the program clearly indicating\courses, credits / electives as
approved by the competent board: Kink proyided FIPRT Lk \l‘-




https:/ptu.ac.in/wp-content/uploads/2020/10/6-12-

18M Tech ECE__WIRELESS COMMIUNICATION.pdf

https://ptu.ac.in/wp-

content/uploads/2021/08/Annexure Il Final Main Campus B.pdf

https://ptu.ac.in/wp-content/uploads/2023/08/B_Tech Computer-
Science-Engg  Artificial-Intellicence-Machine-Learning-upto-8th-

Sem batch-2020-onwards.pdf

https://ptu.ac.in/wp-
content/uploads/2021/08/Annexure II Final Main Campus B.pdf

Any additional Information: NIL




Study Scheme & Syllabus of |

Bachelor of Technology
Electronics & Communication Engineering

¢ Batch 2021 onwards
(3rd -8th Semester) =

For

University Main Campus,
Constituent Campuses and
Affiliated colleges

Department of Academics

|
I.LK. Gujral Punjab Technical Ulﬁrsity
|




Structure of Distribution of ¢redits Electronics & Communication Engineering Program
as per AICTE Model Curricuium 2018:

*Minor Variation is allowed «¢s e need of the respective disciplines.

Sr. No. | Category Suggested Breakup
of Credits (Total
1 i 160)
| Humanities and So.1al Science including Managemer:it [2*
courses ]
2 Basic Sciences courses 20"
b3 Engineering Science courses-including workshop, 24*
| drawing, basics of electrical/mechanical/computer etc. |
4 Professional Core cousses 48* "
5 Professional Elective courses relevant to chosen 18%* !
specialization/brasch i
6 Open subjects - Electives from other technical and/or 18%*
| emerging subjects
: Project Work, Semnar and Internship in Industry or 15*
elsewhere =
8 Mandatory Courses (non-credit)
[Environmental Sciences, Induction Program, Indian
Eeut Constitution, Essence of Indian Traditional Knowledge]
Total 160*




VISION
To impart quality education a-d create skilled technocrats & innovative entrepreneurs that meet
to global challenges in the area of Electronics and Communication Engineering (ECE) at under

graduate level.

MISSION

2

To impart outcome-based curriculum inculcating comprehensive fundamental domain
knowledge meant to meet current industrial expectations.

To provide statc-of-rhe-art infrastructure supported with best tcaching-learning |
environment for practical realization of theoretical concents.

To produce technocrafs, researchers and entreprencurs with inherent human values who
can tackle challenges of professional career.

PROGRAMME EDUCATIONAL OBJECTIVES

&

‘d

Ability to generalize fundamental domain knowledge while working with electronic
equipment/systems 1o handle engineering problems in professional career. |
Ability to get profound knowledge of modern techniques, EDA tools and to acquire
technical skills to innovate new/existing solutions to engineering problems.

Graduates will be known leaders in Electronics and Comm. Engineering and associated
domains of engineering due their ability solve real-world inter-disciplinary problem.

PROGRAMME OuTcoMEs {POS)

L.

Engineering Knowledge: Apply knowledge of mathematics, science, engineering

fundamentals and an engineering specialization to the solution of complex engineering

problems.

Problem Analysis: :dentify, formulate, research literature and analyze complex |
engincering problems teaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences. |
Design/Development of Solutions: Design solutions for complex engineering problems |
and design system components or processes that meet specified needs with appropriate

consideration for public health and safety, cultural, socictal and environmental |
considerations.

Conduct investigations of complex problems using research-based knowledge and
research methods including design of experiments, analysis and interpretatiofi of data and

synthesis of informatior to provide valid conclusions.

Modern Tool Usage: Create, select and apply appropriate techniques, resources and!
modern engineering and IT tools including prediction and modeling to complex

engineering activities with an understanding of the limitations. |
The Engineer and Socicty: Apply reasoning informed by contextual knowledge to assess
societal, health, safety, icgal and cultural issues and the consequent responsibilities relevant

to professional engineering practice. |
Environment and Sustainability: Understand the impact of professional engineering

solutions in societal anc environmental contexts and demenstrate knowledge of and necdi

for sustainable developraent.

Ethics: Apply cthical principles and commit to professional et esponsibilities and

'I?fndﬁ

norms of engineering practice.




9. Individual and Team Work: Function effectively as an individual, and as a member or |
leader in diverse teams ¢iid in multi-disciplinary settings.

10. Communication: Convnunicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and |
write effective reports ard design documentation, make effective presentations and give
and receive clear instructions. ‘

[1. Project Management and Finance: Demonstrate knowledge and understanding of
engineering and management principles and apply these to one’s own work, as a member
and leader in a tecam, to manage projects and in multidisciplinary environments. |

12. Life-long Learning: Recognize the need for and have the preparation and ability to engage
in independent and life- 'ong lcarning in the broadest context of technological change. |

PROGRAMME SPECIFIC JUTCOMES [PSOS)

1. Working with Instruments: Appreciate working of electronic equipment/systems guided
by practical experience and theoretical fundamental knowledge of Electronics &
Communication Engineering. ‘

2. Extrapolating Domain K nowledge: Ability to provide solutions fo real-world problems in
the field of Electronics & Communication Engineering by extrapolating the fundamental
knowledge of electronic devices, circuits, embedded & communication systems.

3. Innovation and Design Ability: Innovative thinking and ability to design and/or improve

products and/or systems for the society and industry for better utilization, human safety and |
reduced cost.




 Semester III [Second year]

Branch Course: B.Tech. Electronics and Co mmunication En;,meerm; S
Sr. |Course code Course Title E [P Hrs | Iuternal | External | Total | Credits
No. | S Marks | Marks e §
1 BTEC- 301-18 Electronic Devices TG0 013 40 60 100 3 L
2 | BTEC-302-18  |Digital Sys.em Design | 3 | 1] 0 [4 40 60 100 | 4 |
3 BTEC- 303-18 Electromug:—'_:etic 3 11 O |4 40 60 100 4 T
Waves REs3 |
4 BTEC-304-18 Network Theory Folls 04 40 60 100 4 ‘
5 | BTAMXXX18  [Mathematics iil 31 0 [4 40 60 100 | 4
5 i |
6 BTEC-311-18 Electronic Devices g=el- 2|2 20 20 50 g
Laboratory
7 BTEC-312-18 Digital System Design | 0 | 0] 2 |2 30 20 50 1
Laboratory
8 Foundational Course inf 3 | 0f 0 (3 40 60 100 3
HSMC101-18 Humanitizs
/HSMC102-18* (Development of
Societies o]
Philosophy)
9 BTLEC-321-18 4-Week In: itutional 010 4 |4 60 40 100 0
Training | |
10 Mentoring and grol 2 |2 Satisfactory/Un-satisfactory Non-‘
BMPD-331-18 Professioia’ credit
Development Sty prirate b |
S Total 18410 [32 | 360 | 440 | 800 | 24




Semester IV [Second year]

Branch/Course: B.Tech. Electronics and Communication Engineering

Credits

Sr. |Course code Course Title L [T|P |Hrs |Internal| External E Total
No. li§: b Marks | Marks | Marks| |
1 | BTEC-401-1% Analog Circuirs F et g 40 60 » 100 4 |
2 | BTEC-402-18 Microprocessors and 31110 |4 40 60 100 21
Microcontroilers ||
3 | BTCS-301-18 Data Structures & 3. 100 |3 40 60 100 3
Algorithms ' o
|4 | BTEC-403-18 Signals and Systems 3|10 |4 40 60 00 | 4 |
5 HSM(C122-18 Universal Human Values il (0%l T 40 60 100 3
— 2: Understanding |
Harmony feiatic 1 -
6 | EVS-101-18 Mandatory 3 |0/0 |3 100 0 100 | Non-
Course- credit
Environmental Sciences |
7 | BTEC-411-18 Analog Circuits 1 [0 s 30 20 50 =
Laboratory |
8 | BTEC-412-18 Microprocessors and 2 12 30 20 50 | S
Microcontrollcrs '
Laboratory P
9 | BMPD-341-18 Mentoring and OE[C012 12 Satisfactory/Un-satisfactory | Non-
Professional Development credit
’[ora] 18 | 2[6 |26 | 360 340 700 201 |
Semester V [Third year| 2 B
Branch/Course: B.Tech. Electronics and Communication Engineering _ ;
Sr. |Course code Course Title | [ M Hrs. | Internal | External | Total Ch:dit:j
No. ] Marks | Marks g
1 | BTEC-501-18 Analog and [igital e R T 40 60 100 B |
Communication | |
2 | BTEC-502-18 Digital Signa! 39 0 |4 40 60 100 4
Processing
3 | BTEC-503-18  |Linear Integrated 3 ['1] 0 |4 40 60 100 | 4 |
Circuits ! |
4 | BTEC-504-18 Control Sysicms L 0 |4 40 60 100 I4
5 | BTEC-901X-18 |Professional “lective-1| 3 | 0 0 {3 40 60 100 |3
6 | BTEC-505-18 Project Munagement 3 0 0 3 40 60 100 |3
|
7 | BTEC-511-18 Analog and Digital 0 [0 L 30 20 50 | I
Communication |
I, Laboratory | _
8 | BTEC-512-18  |Digital Signai 8| 2 |2 30 20 - I T
Processing { aboratory | |
9 | BTEC-513-18 Linear Integrated SRy ED 2 (2 30 20 50 | &7
Circuits Laboratery I
| .
10 | BTEC-521-18  |4-Weeks Ind:istrial 0 [0] 6 [6 50 40 100 [[0]]
Training
|
11 | BTEC-10X-18 Professiona! Ixlective-1| 0 | 0 2 |2 Satisfactory/Un-satisfactory |Non-
Lab (Optional)** s credit
12 | BMPD-351-18 Mentoring aiid 010 2.2 Satistactory/Un-satisfactory  |Non-
Professional \ _c|redil
Development
an \ - o
Total THERE R 399 5T 460 LM’?@
et
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Semester VI [Third year]

Branch Course: B.Tech. Electronics and Communication Engincering

o \)“\‘;*“‘

E
\\\r b3V

Sr. |Course code Course Title L | T |P |Hrs |Internal |External | Total f redits
No. e 4 Marks | Marks
1 BTEC-601-18 Wireless Communication 3 0 g |3 40 60 100 3
|
2 | BTCS-504-18 Computer Networks 3 10 a3 40 60 100 3
3 | BTEC-602-18  |Optical Fibers & R 40 60 00 || 4
Communication
4 | BTEC-603-18 Microwave and Antenna e 1l 0 |4 40 66 100 || 4
Engineering
|5 | BTEC-906X-18  |Professional Hlective-2 3|0 g |5 40 60 100 [ 2
6 | BTEC-XXX-18  [Open Electiy -1 310 0 |3 40 60 100 3
e |
7 | BTEC-611-18 Optical Fibes & 0 [0 2 |2 30 20 50 |1
Communica:ion Lab s | s 25
8 | BTEC-612-18 Microwave ¢ud Antenna [ 2 |2 30 20 50 1
e = Engineering lLaboratory
9 | BTEC-631-18 Project-1 0 |0 3 13 60 40} 100 || 3
10 |BTEC-11X-18 Professional Elective-2 Lab| 0 | 0 2 |2 Satisfactory/Un-satistactory | Non-
(Optional)** credit
11 |BMPD-361-18 Mentoring and Professional | 0 0 2 12 Satisfactory/Un-satisfactory Non-
Development | credit
Total 18 | 2 11 [31 [ 360 [ 440 | 800 25
Semester VII/VIII [Fourth vear] |
Branc.h Course: Electronics and Communication Engineering
Sr. %Coursc code Course fitle LN TP Hr |Int Ext Total | Credits
No. Marks | Marks J
1 BTEC-907X-18 |Professional Llective-3 30 0 {3 40 60 100 3
2 BTEC-908X-18  |Professional Tlective-4 $ta| 4 |3 40 60 100 3
3 BTEC-909X-18 |Professional Clective-5 310 0 |3 40 60 100 3
4 BTEC-YYY-18 |Open Elective-2 3o 0 |3 40 60 00 | 3
| 5 | BTEC-ZZZ-18 __ |Open Elective-3 3[o[ 03 40 60 [100 | 3
6 BTMC-101-18 Indian Comstiiution- 310 3 100 0 | 100 | Non-
Mandatory Course credit
7 BTMC-102-18 Essence o Indian 310 0 |3 100 0 100 | Non-
Traditional : credit
Knowledye-
= Mandatoiv Course |
8 BTEC-731-18 Project-11 & Report 0,61 [BLE O 1 B 8 120 80 200 | . |
9 BTEC-12X-18 Professional Elective3or4 | 0| 0 < B Satisfactory/Un-satisfactory | Non- i
or 5 Lab (Optional)** = | ek B
10 BMPD-371-18 Mentoring and Professional | 0 | 0 2142 Satisfactcrnyn-satisfactory | [ Non- ||
Development credit ||
Total 21[0 [16 | 37 520 380 [900 | 21 |
i | [
] Semester VII/VIII [Fourth year] ¥ =2
. B.Tech Electronics and Commumcatlm; F,pgm ering } - At
Sr. iCuursc code Course Titie Internal \1 A xternal | Total J Credity |
No. i Nl;\q AN BN Marks
} m‘t';“w -




BTEC- 801-18 Seme fer Software/Industrial 300 [ 200 , [500 16
Training & Project |

Total 300 200 500 16

Total Marks (including B.Tech. 1" Year) 2680 3020 5760 169

OR

If the students (minimum 8 students) of any Institute/College do not opt for semester training, |
then the students shall be required to study the following: |

Semester VII/VIII [Fourth year] i

Branch/Course: Electronics and Communication Engineering

Sr. |Course Code Course Title LT | P Hr | Int Ext 'I Total | Credits I
No. Marks |Marks | || |
1 |BTEC-aaaa-18  |Professional Elective 310 13 40 60 | 100 3 :
2 | BTEC-bbbb-18 |Professional Elective 30 0 I3 40 60 100 || 3 '

3 |BTEC-ccce-18  |Professional Elective 310 0 3 40 60 100 | 3

@ | ¢ [BTEC-dddd-18 [Professional Elective glola 3 | 40 60 100 |13

5 |BTEC-802-18  |Simulation and Mudelling Lab 019 | & |8 60 46 100 || 4
~ |(Minor Project & Report) =3

6 |BMPD-381-18 |Mentoring ancd Professional 0] 0 2 12 Satisfactory/Un-satisfactory | Non-

Development credit |

Total 120 [10 [ 22 220 | 280 | 500 16

l. Four Professional Elective subjects (each of 3 credits) from any one of the Five |
Professional Elective (Groups (excluding the group which the student has opted earlier). |
2. The student will undertake and complete a Minor Project using Simulation and Modelling
Lab & submit the Report.
3. Student has to complete 16 credits equivalent to that of OOne semester Industrial training |
in this course. |
* Student may choose any oce of these as foundational courses in HUSS group as given |
in AICTE Model Curriculuin 2018.
% Lab pertaining to the Profzssional Electives is optional and non-credit, however, it can |
be offered by the Departizent to its students as per the lab support available and the
discretion of the same lies veith the Institution. |

PROFESSIONAL (or PROGRAM) ELECTIVE (PE) COURSES
[ELECTRONICS AND COMMUNICATION ENGINEERING]

The Professional Electives are categorized into five differerc Groups viz. Information &/
Communication Technolegy (iCT), Communication Systems, “lectronid, Hardware, Softwarc

Development and Signai Piocessing. The Program Elective | Groups/comfSes have bC{&'-:ﬁ-‘\\\
categorized/developed keeping i mind the employment prospects ofihe stidents. T Rrotr yoy
o X

B z\:\\ﬁ\';‘ ) A

o




design in B.Tech. ECE aims at providing domain specific knowledge to a student at UG level in
progression. The Program/course design has been carried out jointly by the Academia in close
coordination with Industry to nrovide a leading edge to the studants and to prepare them as per

the Industry needs.

The student is free to choose any one group out of the five listed groups. It is expected of a
student to complete all the 1 courses from the relevant group. Therefore, the Head and the |

Faculty of the Department shculd provide complete guidance and take utmost care to apprise the
students in a most diligent manner. Usually, it will not be a case to allow the change of the group,

however, in the best intcrest of the students, a student can be allowed to change the group but

the responsibility for teaching the pre requisite courses in the changed group shall rest with the

Department/Institute. The permission for the same shall have to be obtained from the University

with supporting reasons.

= 3 o o
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1. | ICT Group V| PE-1| BTEC-905A-18| Routing and Switching 3L:0T:0P || 3
2, VI PE-2 | BTEC-906A-18] WLAN and Security 0T AP | 3
3. VII | PE-3 | BTEC-907A-18| Interne! of Things (loT) & 3L:0T:0P |3
3 Cloud Computing |
4. VI | PF-4 | BTEC-908A-18| Artificial Intelligence o 3L:0T:0P |3
- VII | PE-5 | BTEC-909A-18| Introduction to Big Data | 3L:0T:0P || 3
6. | Communication| V. ' PE-1| BTEC-905B-18| Random Variables and| 3L:0T:0P |3
Group I Stochastic Processes |
T VI PE-2 | BTEC-906B-18| Satellitc Communication | 3L:0T:0P |3
8. VII  PE-3 | BTEC-907B-18| Antenna Radiating 3L:0T:0P || 3
i Systems
9. VIl  PE-4| BTEC-908B-18| Mobile  Communication| 3L:0T:0P | |3
. and Neiworks |
10. VII [-PE-S BTEC-909B-18| Information Theory and| 3L:0T:0P |3
:_ Coding '
11.| Electronics V | PE-1 | BTEC-905C-18| VLSI/ULSI Technology | 3L:0T:0P |3
Hardware ! !
12.] Group VI PL-2 | BTEC-906C-18 CMOS and RF Circuits 3L:.0T:0P | |3
L Design i
13. VII ' PE-3 | BTEC-907C-18| Robotics and Embedded 3L:0T:0P |3
: systems |
14. VI | PE-4 | BTEC-908C-18| VLSI Design 3L:0T:0P | |3
15. VIl [ PE-5| BTEC-909C-18| Embedded System Design | 3L:0T:0P 113
16.| Seftware V| PE-1| BTEC-905D-18| Prograraming in JAVA | 3L:0T:0P | |3
Development , |
17.| Group VI | PE-2| BTEC-906D-18| C# AND .NET Prdgramming | 3L:0T:0P | | 3
18. VII | PE-3| BTEC-907D-18| Python Prgg{z}@i‘




19. VIl | PE-4 | BTEC-908D-18| Soft Computing SL:OT:0P |3
20. VIl i PE-5| BTEC-909D-18| Artificial Intelligence &| 3L:0T:0P |3
! Machine Learning
21.| Signal V | PE-1| BTEC-905E-18 Speech and Audio| 3L:0T:0P |3
processing Processing
22.| Group VI | PE-2| BTEC-906E-18| Natural language{ 3L:0T:0P || 3
| Processing
23 VI | PE-3 | BTEC-907E-18| Adaptive Signal Processing] 3L:0T:0P || 3
24. VI | PE-4 | BTEC-908E-18| Digital Image and Video| 3L:0T:0P |3
| Processing
25, VII | PE-5| BTEC-909E-18( Biomedical Signall 3L:0T:0P |3
[ Processing
LIST OF OPEN ELECTIVES (OE) COURSES OFFERED BY DEPARTMENT OF ‘

ELECTRONICS AND COMMUNICATION ENGINEERING FOR STUBENTS OF

OTHER PROGRAMS

g 2

Sr.| Course Code Sem  [Course Title LT [P }Hours! \Credits
No | Week
1. | BTEC-301-18 Ocd  |Electronic Devices 3 1010 3 3
2. | BTEC-302-18 Ocd | Digital System Design 3 | 0 | 0 3 3
3. | BTEC-402-18 | Ewven |Microprocessorsand (3 [ ¢ | O 3 3
______ Microcontrollers
4. | BTEC-403-18 | Even |Signals and Systems [3 |0 | 0 3 3
5. | BTEC-501-18 Oad | Analog and Digital 31010 3 3
__Communication |
6. | BTEC-905A-18| Odd | Routing and Switching3 | 0 | 0 3 R
7. | BTEC-905C-18| (dd [VLSI/ULSI 3 [0 |0 3 3
Technology
8. | BTEC-502-18 Oad Digital Signal 31010 3 3
L __ |Processing
9. | BTEC-503-18 Ocd  |Lmear Integrated 31010 3 3
___|Circuits .'
10. | BTEC-504-18 Odd ;Control Systems 3 1008 3 P 3
I1.| BTEC-601-18 Even [Wireless 3 | 019 3 3
~__Communication
12. | BTEC-906A-18| Even !WLAN and Security (3 |0 | 0 - 3
13.| BTEC-906B-18| Even [Satellite 31010 3 3
~ |Communication
14. | BTEC-906C-18| Even ICMOS and RF Circuits 3 [ 0 | 0 3 3
+ __1Design k5
15.| BTEC-907B-18| Oad |Antenna Radiating 316190 3 3
___|Systems
16. | BTEC-907C-18| ©Odd |Robotics and EFREL e 0 3 3
! Automation
17.| BTEC-908A-18| Odd |Artificial Intelligence 3 |0 | 0 3 3
18. | BTEC-909A-18| O4d |Introduction to Big 3 g 10 . S 3
Data
9. | BTEC-908B-18| Oa4 |Mobile Communication|3
i and Networks
20.| BTEC-909B-18| Odd |Information Theory and3
_ Coding




21.[ BTEC-908C-18] O«d [VLSI Design WEEE 3 3

73, | BTEC909C-18| 0Ocd |Embedded System 3|0 [0 3 3
___|Des1gn

23. | BTEC-908D-18| Odd |Machine Learning 3700 3 NG

24.| BTEC-909D-18] O.d [Soft Computing 316186 3 3

IK Gujral Punjab Technical University Kapurthala

Range of credits for Honor: Degree -Minimum credits as per scheme are required by a |
student to be eligible to get Under Graduate degree in Electronics and Communication

Engineering.

l. A student will be eligible to got Under Graduate degree with Honors, if he/she completes an
additional 20 credits. Thes¢ could be acquired through MOOCs and registering in the

department.

2.Range of Credits and Courses for Major Degree in B. Tech. (Electronics and Communication

Enginccring) and Minor Degree in B.Tech. (Other Engineering)

(1) A student admitted in B. Tech (ECE) may opt for Major Degree in B. Tech. (ECE) and Minor

Degree in B.Tech. (other Engii:eering) with effect from 3rd seme ster onwards.
(i1) The student must clear his her previous two semesters.

(i1i) The student/candidate will require to clear at least five theory subjects for Minor Degree in

B.Tech.

Subjects for Minor Degree_in B.tech Electronics and Communication Engineering (ECE)
|

Core Subjects:

Course Title

S.No. Subject Code | Credits

1. BTEC-305-18 | Basic Electronics 3 |

2. BTEC-306-18 . Digital Electronics 3

3. BTEC-401-18 | Analog Circuits | 4 |
'r 4, BTEC-402-18 ___ | Microprocessors and Microcontrollers | AL

5. BTEC-403-18 | Signals and Systems 4.

6. BTEC-501-18 ! Analog and Digital Communication 3

T BTEC-503-18 | Linear Integrated Circuits % |
SR BTEC-304-18 | Control Systems 4 :
: 0. BTEC-601-18 Wireless Communication 3
) BTEC-602-18 | Digital Signal processing - 4

LL, BTEC-603-18 " Optical Fibres and Communication 3 |

12. BTEC-604-18 | Microwave and Antenna Engg. 4 '
Elective Subjects e

S.No. Subject Code Course Title Credits |

e L BTEC-301-18 Electronic Devices 3 |
l o BTCS-301-18 | Data Structures & Algorithms 3 |

3. BTEC-905A-1 51 Routing and Switching %

4. BTEC- 906A-18 H WLAN and Security 3

3. BTEC-907A-1¢ Cleud Computing and Services 3 2>

6. BTEC-905B-15 | Random Variables and Stochastic \ 3

] | Processes Al \

| 7. | BTEC-906B-1§ | Satellite Communication |
8 BTEC-907B-1% Antenna Radiating Systems J




9. BTEC-906D-1& | Mobile ~Communication — and 3
‘ Networks ‘ |

10. BTLEC-906E-18 | Satellite Communication 3 )

11. BTEC-907A-18 | VLSI/ULSI Technology 3 ‘

12. BTEC-907B-18 | Embedded System Design BN

13. BTEC-905C-18 | VLSI/ULSI Technology 3

14, BTEC-906C-1& | CMOS and RF Circuits 3

Design

15. BTEC-905D-1¢ | Programming in JAVA 3

16. BTEC-906D-1¢ | C# AND .NET Programming o

17. | BTEC-905E-18 Speech and Audio Processing 3 g
—_18_ BTEC-906E-1& Natural language Processing 1 w3 _ ‘

19. BTEC-909C-18 Adaptive Signal Processing 3 :

MANDATORY COURSES (Non-Credit Courses)

= 2 .
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1 MC-1| BTMC-XXX-18| Environmental Sciences 3L:0T:0P Nil
2. | MC-2|] BTMC-YYY-!8! Indian Constitution 3L:0T:0P Nil
3. MC-3] BTMC-ZZZ-18| Essence of Indian Traditionai 3L:0T:0P Nil

__i_Knowledge

IKGPTU HUSS Courses/Curricular Structure

i_ Semester | L-T-P-C | Course No. & Title 5
1 2-1-0-3 | L-101 Basic English
3 2-1-0-3 | HSMC-103/HSMC-104 Foundation Course in Humanities ||
(Deveiopment of Societies/Philoscohy) |
4 2-1-0-3 HSMC122-18 Universal Human ‘alues — 2: Understanding
_ Harmony A oS
5-8 2-1-0-3 Humznities & Social Sciences Management Electives |
List of Humanities & Social Sciences Including Management |
. Sr.| Course Code “ourse Title Hours | Credits
| No. |
| 1. [HSMC101-18 Fowndational Course in . maniti 2L:10T:0P | 3#
/HSMC102-18 (D¢ velopment of Socwnesfphllosophy) é§ o \
2. HEMOI0-1R . | | qu-.a ion, Technology and Society k |r 20:10T:0P i 4
3. [HSMC104-18 2 I His tory of Science and Technology in Ind: *’55 P’{:]_OT:OP
4, HSMC105-18 Ny- 2ya Logic Epistemology U 32‘19"1:\)}1\@9“ A3




| 5. HSMC106-18 Poiiiical and Economic Thought for a Humane | 2L:10T:0P 3
Soiety
6. HSMC107-18 Staie, ?\-’atiou Building and Politics in India 2L:10T:6P 3
7. [HSMC108-18 Psy.;_lm]ogical Process 20 EOP 3
8. HSMCI109-18 Poy tive Psychology 2L:10T:0P 3
9. [HSMCI110-18 Anr lication of Psychology AEOP | - 3
10. [HSMC111-18 Sociology, Society and Culture 2L:10T:0P | 3
11. HSMC112-18 Epochal Shift 2L:10T:0P 3
12. HSMC113-18 Valuzs and Ethics 2L:10T:0P 3
13. [HSMC114-18 Ethics and Holistic Life 2L:10T:0P 3 |
| 14. HSMC115-18 Folk and Vernacular Expressive Tradition 20T 0P 3 |!
and Popular Culture '
15. [HSMC116-18 Universal Human Conduct 2L:10T:0P 3 ||
16, HSMC117-18 Genier Culture and Development : 2L:10T:0P 3 |l
17. HSMC118-18 Introduction to Women’s and Gender Studies 2L:10T:0P 3
18. HSMC118-18 Introdu.ction to Women’s and Gender Studics 2L:10T:0P 3 |
19, LISMC119-18 Advaace Course in Peace Research 21.:10T:0P e
20. HSMC120-18 Coricruporary India in  Globalized Era; 2L:10T:0P 3
Challenges of Democracy and Development |
21. [ISMC121-18 Making Indian Culture: Epistemic Traditions.| 2L:10T:0P 2|
Liicrature and Per formative Arts %
22. HSMC122-18 Universal Human Values 2: Understanding 2L:10T:0P B ]
| Harmony G¥4
23. [HSMC123-18 Hurnan relations at work 2L:10T:0P 3
24, [HSMC124-18 Sanskrit Bhasa 2L:10T:0P 3 ||
25. HSMC125-18 Languaze and Communication 2L:10T:0P il
26. HSMC126-18 Language and Linguistics 2L:10T:0P 8 ||
27. HSMC127-18 Uncerstanding Society and Culture through{ 2L:10T:0P 3 ‘ _"
Literature |
28. [HSMC128-18 Fundamentals of Linguistics 2L:10T:.0P 3
29. HSMC128-18 Fundamentals of Linguistics 2L:10T:0P el
| 30. HSMC129-18 [:lcrients of Literature TP | 3
| 31. HSMC130-18 Hurnanities and Multiple Dimensions of Ecology | 2L:10T:0P 5 1
32. [ISMC131-18 Film Appreciation 2L:10T:0P 3 |
33. HSMC(MIM-472)  [Intr sduction to Industrial Management 2L:10T:0P 3
34, HSMC (MIM-480) Macro Feonomics TR g e |
35. [HSMC (MIM-578)  |Quautitative Methods for Decision Making 2L:10T:0P 3
36. HSMC (MIM-475)  [Economics for Engineers £ 2L:10T:.0P 3
37. [HSMC (MME-301) [Furdamentals of Management for Engineers 2L:10T:OP 24 |
38. HSMC (MME-302) Prr»_]:t Management and Entrepreneurship 210 T:0P T %
39. [HSMC (MME-303) [Lw and Engineering 2L:10T:0P 3
| 40. HSMC (MME-304) Understanding Interpersonal Dynamics \ | 2L:10T:0P T ||
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BTEC-301-18 _ Credits | L | T | P | Int | Ext

Electronic Devices ﬁ» 3. e ol ol 4] e

Course Objective
This is one of the fundamenta. courses meant to recall concepts of semiconductor physics and |
understand the behaviour and working of semiconductor devices using mathematical models.

Course Outcomes
At the end of this course studenis will demonstrate the ability to:
1. Understand physics of semiconductors and behavior of charge carriers within |

semiconductors
2. Understand the working of semiconductor diodes supported with mathematical |

explanation. |
3. Understand the working of BJT and MOSFET with their equivalent small signal models.
4. Understand the chemical processes used in fabrication of integrated circuits. |

Unit 1: Semiconductor Physics

Review of quantum mechanics; electrons in periodic lattices; e-k diagrams; energy bands in|
intrinsic and extrinsic silicon; diffusion current; drift current; mobility and resistivity; sheet
resistance; design of resistors. |

Unit 2: Diodes |

Generation and recombinaticn of carriers; Poisson and coniinuity equation p-n junction
characteristics; V-l characteri-tics; small signal switching model:, avalanche breakdown; Zener
diode; Schottky diode; light emitting diode; tunnel diode; varactor diode, solar cell, Rectifier &|

Regulator circuits.

Unit 3: Transistors
Bipolar junction transistor; V-I characteristics; Ebers-Moll model; Transistor Configurations - CE,
CB, CC; MOS capacitor; MOSFET - Construction and Working; [-V characteristics; Depletion-type
and Enhancement-type MOS.

Unit 4: Fabrication Processes
|

Oxidation; diffusion; ion-imp!antation; Annealing; photolithography; etching; chemical vapour

deposition (CVD); sputtering; twin-tub CMOS process.

Recommended Books

L. G Streetman, and S. K. Banerice, Solid State Electronic Devices, Pearson.

2. D.Neamen, D. Biswas, Semmiconductor Physics and Devices, McGraw-Hill Education
3. S. M. Sze and K. N. Kwok, Physics of Semiconductor Devices, John Wiley & Sons

4. C.T.Sah, Fundamentals of solid state electronics, World Scientific Publighing Co. Inc.




{BTEC-BOZ—lS Credits | L | T | P | Int | Ext

' Digital System Design _ 3 |3]0|0]40|e0

Course Objective
This is course deals with fundamental concepts of digital electronics necessary many other courses, |
like embedded systems, VLSI and computer architecture, etc. to be studied in coming semesters.

Course Outcomes
At the end of this course student will demonstrate the ability to:
1. Apply concepts of Boolean algebra for handling logical expressions.
2. Understand working and realization of combinational circuits.
3. Understand working flip-flops and use them in designing of sequential circuits.
4. Understand fundamental concepts of logic families and architectural of programmable
devices.

5. Use HDL programming tooi for simulation of combinationai & sequential circuits.

Unit 1: Boolean Algebra & Combinational Circuits

Logic gates; Boolean algebra; e Morgan'’s theorem, SOP & POS forms, canonical forms, Karnaugh
maps up to 6 variables, binary coces, code Conversion, MSI devices like comparators; multiplexers; |
encoder; decoder; driver & multiplexed display; half and full adders; subtractors; serial and parallel |
adders; BCD adder; barrel shiiter and ALU.

Unit 2: Sequential Circuits . |
Building blocks of sequential circuits like S-R, J-K,T & D flip-flops; master-slave J-K FF; edge

triggered FF; ripple counters; synchronous counters; shift registers; finite state machines; design

of synchronous FSM, algorithmic scate machines charts; designing synchronous circuits like pulse |
train generator; pseudo random binary sequence generator; clock generation.

Unit 3: Programmable Devices & ADC and DAC

Specifications: noise margin, propagation delay, fan-in, fan-out, Tristate; TTL, ECL, CMOS families
and their interfacing; architectures of PLA, PAL, GAL, CPLD&FPGA. DAC: weighted resistor, R-2R
ladder, resistor string; ADC: single slope, dual slope, successive approximation, flash.

Unit 4: Introduction to VHDL

VHDL constructs; Data types aud objects; different modelling styles in VHDL; Dataflow, Behavioural
and Structural Modelling; Syiithesis and Simulation; HDL programming for basic combinational and |
sequential circuits.

Recommended Books
1. R.P.Jain, Modern digitai Electronics, Tata McGraw Hill .

2. Douglas Perry, VHDL, Tata McGraw Hill
3. W.H. Gothmann, Digital Electronics-An introduction to theory and practice, PHI
4. D.V. Hall, Digital Circuiis and Systems, Tata McGraw Hill
5. Charles Roth, Digital System Design using VHDL, Tata McGraw Hill \
P d oy AN \ /|’
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Course Objective
This course deals with knowiedge and background required for better understanding of
Electromagnetic Waves and tundamentals. |

Course Outcomes |
At the end of this course studert will demonstrate the ability to:

1. Understand characteristics & wave propagation through transmission lines

2. Understand Maxwell’s 2quations for electromagnetic waves

3. Characterize uniform plane wave

4. Calculate reflection and transmission of waves at media in:erface

Unit 1: Transmission Lines
Equations of voltage and current on transmission line; propagation constant and characteristic |
impedance, and reflection coelticient and VSWR; Loss-less and Low-loss transmission line; Power
transfer on transmission line: S-parameters, Smith chart; applications of transmission lines;
impedance matching; use of trorismission line sections as circuit elements. |

Unit 2: Maxwell’s Eguations |
Basics of vectors; Vector calculus; Basic laws of Electromagnetic; Maxwell's equations; Boundary |
conditions at media Interface.

Unit 3: Uniform Plane Wave

Uniform plane wave; propagation of wave; wave polarization; Poincare’s sphere; wave propagation |
in conducting medium; phase ¢nd group velocity; power flow and Poynting vector; surface current |
and power loss in a conductor.

Unit 4: Plane Waves at a Media Interface |
Plane wave in arbitrary direction: reflection and refraction at dielectric interface; total internal

reflection; wave polarization at media interface; reflection from a conducting boundaty. '

Unit 5: Wave propagation in parallel plane waveguide
Analysis of waveguide genera! approach; rectangular waveguide, modal propagation in rectangular|
waveguide; surface currents oo the waveguide walls, field visualization, attenuation in waveguid e.i

Recommended Books |
1. RK Shevgaonkar, Elec:-omagnetic Waves, Tata McGraw Hill India

2. ECJordan & KG Balmain, Electromagnetic waves & Radiating Systems, PHI
3. N Rao,Engineering Ele:. roriagnetics, Prentice Hall
4. DCheng, Electromagne:ics. Prentice Hall
5. W H Hayt & ] A Buck,Eiyineering Electromagnetics, McGra» Hill
| BTEC-304-18 i ' Credits\ LT[ P | mt| bx |
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Course Objective |

This course is meant to create mathematical foundation which can further be extrapolated to
understand and analyze the electrical networks.

Course Outcomes |
At the end of this course student will be able to:
1. Analyze linear networks using network theorems. _
2. Use Laplace transform fo analyze transient & steady state response of linear networks. |
3. Comprehend network parameters to analyze two port netvrorks.
4. Realize one port networks using Foster’s and Cauer’s methods.

Unit 1: Network Theoirems

Node and mesh analysis; impedance matrix approach for networks analysis; Network theorems:
superposition, reciprocity, Thevenin’s, Norton's, Maximum power Transfer, compensation and |
Tallegen's theorem as applied to AC circuits; Trigonometric and Exponential Fourier series, Fourier
Transform and continuous spectra Three phase unbalanced circuit and power calculation.

Unit 2: Transient & Steady State Analysis

Transient behavior, concept oi complex frequency, Driving po nts, Poles and Zeros, Laplace
transforms and properties: singularity functions, waveform synthesis; time domain analysis of RC,
RL & RLC networks with and without initial conditions; Laplace Transforms for steady state and
transient response of networks, quality factor.

Unit 3: Two Port Neiworks

Impedance parameters; admittance parameters; transmission parameters; hybrid parameters;
inter-relationships between two port network parameters; interconnection of two port networks;
T and Pi representation of two port networks; image impedance; characteristic impedance;
propagation constant; filters: lcw pass, high pass; band pass, band stop & Butterworth filter.

Unit 4: Network Syrithesis |

Realizability criteria: Hurwitz polynomial, positive real functions; network realization using
Foster’s first and second forms; network synthesis using Cauer’s first and second forms.

Recommended Books
1. Van, Valkenburg, Netwzik Analysis, PHI
2. F F Kuo, Network Analysis & Synthesis, Wiley
3. A. Sudhakar, SP Shyammohan, Circuits and Network, Tata McGraw-Hill
4. A William Hayt, Enginecring Circuit Analysis, McGraw-Hill Education g

BTAM-303-18 Credits | L | T | P | Int | Ext

. |

'Mathematics Il [ ¢+ |30 60

Course Objective Oﬂ

'Sm h tcchniqugg,f'rfffcj R |

The objective of this course is to familiarize the prospective cnginge
multivariate integration, ordirary and partial differential equations and'com X \-favrllab}esaleng]{t i
y G \r}\_\_: eV o

o N
\'Q:;’u“

-4 b, ¥
':\. o AW S0
Rt. g (-s e v .A\_%‘\\h‘f
W Catk™
[T\




with Probability and Correlation. It aims to equip the students to deal with advanced level of
mathematics and applications that would be essential for their disciplines.

Course Qutcomes |

The students will learn:
1. The mathematical tools needed in evaluating multiple integrals and their usage. |
2. The effective mathematical tools for the solutions of differential equations that model ,

physical processes. |
3. The tools of differentiation and integration of functions of a complex variable that are used

in various techniques dealing engineering problems.
4. To introduce the solution r iethodologies for second order Partial Differential Eduations

with applications in engineericg
5. To provide an overview of probability and statistics to engincers |

Section A |
Unit 1 : Transforms Calculus-1:

Laplace Transform, Propertic: of Laplace Transform, Laplace Transform of Unit step function,
Impulse function, Dirac-delia (unction, Periodic functions. Inverse Laplace Transform,
convolution theorem, Evaluation of integrals by Laplace Transform, Applications to ODEs and |

PDEs. .

Unit 2: Transforms Calculus-11:

Fourier Series, half range Fourier Sine and Cosine series, Fourier integrals, Gibbs Phenomenon. |
Fourier transforms, Relation between Laplace and Fourier transform, Properties of Fourier
Transforms, Convolution Theorem and applications |

Unit 3: Transforms Calculus-111 X

Basic theory of Z transforms, Translation theorem, Scaling property of Z transforms, Initial and |
Final value theorems, Differcutiation of Z tranforms Sclution of Difference equations using Z |
transform, Applications of Z iransforms to find the sum of series |

|

Section B |

Unit 4: Probability |

Conditional probability, Discrete and continuous random variables, Probability distributions:

Binomial, Poisson and Normal, Poisson approximation to the binomial distribution, evaluation

of statistical parameters for these three distributions. .
|

Unit 5: Correlation and regression

Correlation and Regression tfor bivariate data, Rank correlation, Curve fitting by the method of
least squares- fitting of straight lines, second degree parabolas ad m
significance for small and large samples (z-test, t-test, F-test anc Chi-




Text / References:

1. E.Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2006.

2. R K jain and lIyengor, “Advanced Engineering Mathematics™, 5™ Edition, Narosa
Publishing, 2017.

3. P. G. Hoel, S. C. Port and C. J. Stone, “Introduction to Probability Theory”, Universal |
Book Stall, 2003.

4. S. Ross, “A First Course in Probability”, Pearson Education India, 2002. |

5. W. Feller, “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, |
1968.

|
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Electronic Devices Lab et e 1 (00| 230020

Course Objective
This is basic course meant to g ve hands on experience of semiconductor devices and ‘making them |

to use in circuits & projects.
|

Course Outcomes

At the end of this course student will demonstrate the ability to:
1. Realize use of diodes in circuits with proper understanding to their working.
2. Understand characteristics & working of BJT in different cunfigurations.
3.  Understand characteristics & working of MOSFET in circuits.
4.  Think and design working circuits based on diodes, B]Ts and MOSFETs.

Part-A: Experiments

List of Experiments
E, To Study of datasheets of semiconductor devices.
To study the V-I characteristics of PN junction diode.

To study a Zener diode as voltage regulator.

To study the output waveform of a Half-wave rectifier.

To study the functioning; of a Diode as a switch.

To study the output wezveform of a Full-wave center-tapped and bridge rectifier.
To study Input & output V-i characteristics of npn/pnp BJT in CE conﬁguratir};l
To study Input & output V-1 characteristics of npn/pnp BJT in CB configuration
To study the functioning of a BJT as a switch.

To study V-I Characteristics of a MOSFET.

0 ©® NG YA W
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Part-B: Lab Projects |
Every individual student is required design and build one Lab Project under the supervision of
course teacher. Topic of the project may be any from the thecry contents and not limited to
following list:

1 Blinking linear/circular lights

2. Ambient light sensor based controller |

3.  Regulated dual power supply of +5V or +12V or mixed . q

4,  BJT audio amplifier Q\{ - / | o
5. BJT circuit for sampling of analog signal !- z_\ %




6.  Simulate any project idea using SPICE software

BTEC-312-18 Credits | L | T | P | Int | Ext |
 Digital System Design Lab

1 002,30120‘

Course Objective
This is laboratory course meant to realize basic digital circuits using physical components and EDA
tools in simulation environment.

Course OQutcomes

At the end of this course student will demonstrate the ability to:
1.  Realize combinational circuits using logic gates.
2. Realize sequential circuits using logic gates.
3.  Write & simulate VHDI. miograms for combinational & sequential circuits.
4.  Think and design woi'xing projects using digital 74XX ICs.

Part-A: Experiments (Any 10 Experiments)

1.  Toverify the Truth-tabies of all logic gates.

2. Torealize and verify the Half & full adder circuits using logic gates.
3. Torealize Half & full sustractor circuits using logic gates.
4.  Torealize 4-bit binarv-gray & gray-binary converters.
5.  Torealize comparator circuit for two binary numbers of 2-bit each.
6.  Torealize Full adder & rull subtractor circuits using 8x3 encoder. :
7.  Todesign Full adder & i%:1i subtractor circuits using 8x3 demulitiplexer.
8.  Todesign and verify the Truth tables of all flip-flops.
9.  Todesign Mod-6/Mod- 9 synchronous up-dewn counter.
10.  To write VHDL program for combinational & sequential circuits from S. No. 2 to 7

11.  To write VHDL program for universal shift-register operations

Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course
teacher. Topic of the project mzv be any from the theory contents and not limited to following list:
1. Pulse Width Modulato: based LED dimmer using 555 timer [C.

2. Up-down 4-bit counter with seven-segment display.

3.  Construction of combinational circuits using universal gates.

4.  Bi-directional visitors counter

5.  Traffic light control sysrem

6.  Any project based on £ duino platform
| HSMC 101-18/HSMC 1.2-18 Credits | L [ T [ 2 [ Int | Ext
Foundational Coursein |
'Humanities {Development of | 3 |3]0|o| 4] 6
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BTEI-321-18 Sredits| L VB P | It Bx

4-Week Instituti{}_nal Training 0 |0 |0]| 4|60 | 40

Four weeks training in the area of Electronics and Communication Engineering. This training |
should give exposure to tle practical aspects of the discipline. In addition, the student may
also work on a specified task or project which may be assigned to him/her.

BMPD-331-18 Credits | L. | T | P | Int | Ext

Mentoring and Professional Nk

“lo|lo|e2| smus
Development* iy

* As stated in the IKGPTU B.Tech 1st Year Scheme and Syllabus
**S/US - Satisfactory and Unsatisfactory I

* Guidelines regarding Mentoring and Professional Development
The objective of mentoring will be development of:

- Overall Personality

Aptitude (Technical and General)

General Awareness (Current Affairs and GK)

Communication Skills
Presentation Skills
The course shall be split i two sections i.e. outdoor activitics and class activitics.

For achieving the above, < ::zgestive list of activities to be co «ducted are:

Part - A .
(Class Activities) |

1. Expert and video lectuies
2. Aptitude Test ‘ '
3. Group Discussion
4. Quiz (General/Technical)
5. Presentations by the students
6. Team building Exercises

Part—- B

(Outdoor Activities)

1. Sports/NSS/NCC

2. Society Activities of va-iocus students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,
etc.

Evaluation shall be based un rubrics for Part — A & B

Mentors/Faculty incharges shall maintain proper record of students for each activity |
conducted and the same ::0all be submitted to the department.
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BTEC-401-18 _ Credits | L | T | P | mt | Ext|
Analog Circuits _ 4 |(3l@io| 0 |6a

Course Objective

This course deals design & analytical concepts of various Analog circuits like BJT/FET circuits,
feedback amplifiers, oscillators power amplifiers.

Course Outcomes

At the end of this course student will be able to: .
1. Understand the biasing »f transistors and analyze BJT/FET amplifiers
2. Analyze various rectifi: r and amplifier circuits
3. Analyze sinusoidal and nor-sinusoidal oscillators
4. Understand various types of Power Amplifiers

Unit 1: Diode and Transistor Amplifier Circuits

Diode Circuits, Amplifiers type«. Voltage amplifier, current amplifier, trans-conductance amplifier
and trans-resistance amplifier, biasing schemes for BJT and FET amplifiers; bias stability; transistor
configurations: CE/CS, CB/CG, CC/CD and their features; small-signal analysis; low-frequency
transistor models; amplifier 2nalysis: current gain, voltage gain, input resistance and output
resistance; amplifier design procedure; low frequency analysis of multistage amplifiers. High
frequency transistor models.

Unit 2: Feedback Ainglifiers

Feedback topologies: Voltage scries, current series, voltage shunt and current shunt feedback;
effect of feedback on gain, bandwidth, input & output impedances; concept of stability, gain margin
and phase margin.

Unit 3: Oscillators introduction, Types of Oscillators, Barkhausen criterion, RC-phase
shift, Wien bridge, Hartley, Colpitts, Clapp oscillators and Non-sinusoidal oscillators.

Unit 4: Power Amplifiers

Class A, B, AB and C power amplifiers, their efficiency and distortions; frequency response: single
stage, multistage amplifiers and cascade amplifier.

Recommended Books
1. ] Millman & A Grabel, Microelectronics, McGraw Hill

2. ] Millman& C Halkias, /ntegrated Electronics, Tata McGraw Hill

3. A Ramakant, Gayakwad, Op-Amps And Linear Integrated Circuits, PHI

4. P Horowitz & W Hill, T"e Art of Electronics, Cambridge Uni'versity Press

5. AS Sedra & KC Smith, Microelectronic Circuits, Saunder's Cnllege Publishing ‘
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Microprocessors and | P |
Microcontrollers

Course Objective

This is course deals with fundar=ntal concepts of digital electronics necessary many other courses,
like embedded systems, VLSI 2nd computer architecture, etc. to be studied in coming semesters.

Course Outcomes

At the end of this course student will demonstrate the ability to: ‘
1. Understand architecture &functionalities of different building block of 8085
Mmicroprocessor.
2. Understand working of different building blocks of 8051 microcontroller.
3. Comprehend and apply programming aspects of 8051 microcontroller.
4. Interface & interact with different peripherals and devices.

Unit 1: Microprocessor 8085

History of microprocessors; microprocessor 8085 Architecture, Pin configuration; Memory
Interfacing; microprocessor pregramming model; 8085 instructions; Addresging modes;
programming techniques, counters and time delays; stack and subroutines; interrupts.

Unit 2: Microcontroeller 8051 - Building Blocks

Microprocessor vs microcontio.er; RISC vs CISC architectures; microcontroller 8051: architecture,
pin configuration, flag-bits and PSW register, input-output ports, register banks and stack;
semiconductor memories: RJOM, SRAM, DRAM, virtual memory, cache memory; memory
organization.

Unit 3: Microcontroller 8051 - Programming

Assembly language programming; data types and directives; jump loop and call instructions; 1/0
port programming; addressing modes and accessing memory using various addressing modes;
arithmetic instructions and programs; logic instructions and programs; single bit instructions and
programming, 8051 interrupts; fimer/counter programming in the 8051.

Unit 4: Microcontro!ler 8051 - Interfacing

Parallel and serial ADC& DAC interfucing; LCD interfacing, Keyboard interfacing; sensor interfacing;

interfacing with external memcry; matrix keypad; stepper motor interfacing; DC motor interfacing
L]
and PWM.

Recommended Books

1. R S Gaonkar, Microproc2ssor Architecture, Programming an.i Application with 8085, Penram |
International Publishir g Pvt. Ltd.

2. Kenneth Ayala, The 805i Microcontroller, Cengage Learning

Douglas Hall, Microprocessors interfacing, Tata McGraw Hill

4, Subrata Ghoshal, 8031 Microcontroller: Internals, Instructions, Programming and
Interfacing, Pearson Education

5. K Uma Rao, Andhe Pallavi, The 8051 Microcontrollers: Archi
Applications, Pearson Liducation.
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‘Data Structures and Algorithms | 3 |3 |0 0 40

60

flnah?ed by the concerned oard of Studies of Departmeut of Computer Science and

Engineering.

Course Objectives: The object ve of the course is to impart the basic concepts of data structures
and algorithms, to understand concepts about searching and sorting technique and to
understand basic concepts about stacks, queues, lists, trees and graphs, data structures.

Course outcomes
Student will be able to:

1. Understand operations like searching, insertion, deletion, traversing on linear Data
Structures and to aetermine their computational complexities

2. Understand operations like searching, insertion, deletion, traversing on various non
linear Data Structiires and to determine their computational complexities

3. Write algorithms {r Selection Sort, Bubble Sort, Ins=rtion Sort, Quick Sort, Merge
Sort, Heap Sort 2nd compare their performance in term of Space and Time
complexity.

4. Apply appropriate (b2ta Structure as per specific problem definition

Detailed contents: Module 1:

Introduction: Basic Terminologies: Elementary Data Organizations, Data Structure Operations:
insertion, deletion, traversal =tc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space
trade off. Searching: Linear Search and Binary Search Techniques and their complexity
analysis.

introduction to pointers and d ynamic memory allocation, use of pointers in self referential data
structures.

Module 2:

Stacks and Queues: ADT Stack and its operations: Algorithms and their complexity analysis,
Applications of Stacks: Expression Conversion and evaluation — corresponding algorithms and
complexity analysis. ADT queue, Types of Queue: Simple Queue, Circular Queue, Priority
Queue; Operations on each types of Queues: Algorithms and their analysis.

Module 3:

Linked Lists: Singly linked lists: Representation in memory, Algorithms of several operations:
Traversing, Searching, Insertion into, Deletion from linked list; Linked representation of Stack
and Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular
Linked Lists: all operations their algorithms and the complexity analysis.

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, TRreaded Binary Tree,
Binary Search Tree, AVL Tree: Tree operations on each of the L-ee wd their algorithms with
complexity analysis, Applications of Binary Trees.




Module 4: ‘

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection
Sort, Bubble Sort, Insertion Sort. Quick Sort, Merge Sort, Heap Sort; Performance and
Comparison among all the methods, Hashing.

Graph: Basic Terminologies :nd Representations, Graph search and traversal algorithms and

complexity analysis.

Suggested books:

1. “Classic Data Stuructures”, Samanta and Debasis, PHI publishers
2. “Fundamentals of Date Structures”, lllustrated Edition by Ellis Horowitz, Sartaj
Sahni, Computer Science Press.
3. “Data Structures with C {Schaum's Outline Series)”,Seymour Lipschutz,Mc Graw Hill.
Suggested reference books: X

1. Algorithms, Data Structures, and Problem Solving with C++”, lllustrated Edition
by Mark Allen We!ss, Addison-Wesley Publishing Company

2. “How to Solve it by Computer” , 2nd Impression by R. G. Dromey, Pearson Education.

3. Algorithms by Tannenbaum

BTEC-403-18 Credits | L | T | P | Int | Ext |
Signals & Systems | 4+ |3|1]0|4/| 6 |

Course Objective: The objective of this course is to enable students to apply mathematical concepts and |
tool in analysis of electrical signi!s and systems. |

Course outcomes:
At the end of this course students will demonstrate the ability to:

1. Mathematically characterize different types of signals and systems.
Analyze the behavior of 'inear-shift invariant systems.

L7= I o |

Apply concepts of Fourivr and Laplace Transforms to analyze continuous-time signals and
systems,

4. Investigate discrete-time signals and systems using Discrete-Time Fourier and Z-Transforms and
simple Probability conceprs.

Unit 1: Introduction to Signals an<d Systems

Classification of Signals: Periodic and Aperiodic signals, continuous and discrete time signals, continuous |
and discrete amplitude signals; Linear and nonlinear signals, Causal and non-causal signals, Even and
odd signals, Energy and power signals; System properties: linearity, shift-invariance .causality, stability,
Realizability.

Unit 2: Linear-Shift Invariant Systems

Linear shifi-invariant systems; Iinpulse response and step response ;:Convolution, In -
with Aperiodic convergent inpuis: ("haracterization of causality and stabili " L8I systems:; 5y3;¢m‘ar : ;‘
representation through differentia! equations and difference equations; Perio@@m _ n LSI‘:Vtgt\em"J '
Notion of frequency response and its relation to the impulse response. N e 4 AL
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Unit 3: Continuous-Time Analysis of Signals and Systems

Fourier Series; Fourier Transforra; Magnitude and phase response: roperties of Fourier Transform:
Convolution/Multiplication, Duality, Time-shifting, Frequency-shiftiiyz, Time-scaling, Integration and
differentiation in time-domain; Review of Laplace Transform for continuous-time signals and systems:
Notion of Eigen functions of LS! systems; System transfer function and poles-zeros analysis: Solution to

differential equations and system hehaviour.

Unit 4: Discrete-Time Analysis of Signals and Systems

Sampling Theorem and its proc! Spectra of sampled signals; Aliasing and its effects; Reconstruction and
its implications; Probability: M=an, median, mode and standard deviation; combinatorial probability,
probability distribution functions. Discrete-Time Fourier Transform (DTFT); Discrete Fourier
Transform; Parseval’s Theorem; Review of Z-Transform for discrete-time signals and systems; System
functions; Region of convergenc: and z-domain analysis, Conditional robability.

Text/Reference books: _
1. Allan V. Oppenheim, S. Wilsky and S. H. Nawab, Signals and Systems, Pearson Education

2. 1) Nagrath, S N Sharan. R Ranjan S Kumar, Signals and Systems, Tata McGraw Hill
3. B.P. Lathi, Signal Processiag and Linear Systems, Oxford University Press
4. S Poornachandra, B Sasi\ala, Signals and Systems, Tata McGraw Hill
5. Robert A, Gabel, Richard A. Roberts, Signals and Linear Systems, John Wiley and Sons.
| HSMC 122-18 Credits | L | T | @ [ Int | Ext
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Understanding Farmony

The syllabus of this course is same as gwen in detailed HUSS group syllabus in AICTE Model
Curriculum 2018,
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EVS-101-18 [Credits| L | T | P | Int | Total
Mandatory Course: ] |
Environmental Sciences aia !

Finalized by the Boaud of Studies of Department of Civil Engmccrmg |
Course Outcomes:
1. Students will enable tu understand environmental prob‘zms at local and national level
through literature and general awareness.
The students will gain piactical knowledge by visiting wildlife arcas, environmental
institutes and various personalities who have done practical work\on various

%/ ) ‘ k"-r?..‘-j‘lh ‘
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3. The students will aprily interdisciplinary approach to understand key environmental
issues and critically analyze them to explore the possibilities to mitigate these
problems.

4. Reflect critically about their roles and identities as citizens, consumers and
environmental actors i a complex, interconnected world

1. Environment Science (Mandatory non-credit course)

We as human being are not an entity separate from the environment around us rather we are a
constituent seamlessly integrated and co-exist with the environment around us. We are not an
entity so separate from the environment that we can think of mastering and controlling it rather
we must understand that each w.1d every action of ours reflects on the environment and vice versa.
Ancient wisdom drawn from Vedas about environment and its sustenance reflects these ethos.
There is a direct application of this wisdom ¢ven in modern times. Idea of an activity based
course on environment protection is to sensitize the students.

Detailed Contents _ |
Module 1 : Natural Resources :Renewable and non-renewable resources

Natural resources and associated problems.
a) Forest resources : Use and over-exploitation, deforestation, case studies.

Timber extract.on, mining, dams and their effects on forest and tribal
people.

b) Water resources : Use and over-utilization of surface and ground
water, floods, rought, conflicts over water, dams-benefits and
problems.

c) Mineral resources : Use and exploitation, environmental effects of
extracting and using mineral resources, case studies.

d) Food resources : World food problems, changes caused by agriculture and

.

overgrazing, eficcts of modern agriculture, fertilizer-pesticide problems,
water logging, salinity, case studies.

e) Energy resources : Growing energy needs, renewable and non
renewable ene gy sources, use of alternate energy sources. Case
studies.

f) Land resources : Land as a resource, land degradation, man
induced landslides, soil erosion and desertification.

* Role of an individual it conservation of natural resources.

» Equitable use of resoureces for sustainable lifestyles.

Module 2 : Ecosystents

Concept of an ecosystein. Structure and function of an ecosystem.

Food chains, food webs and ecological pyramids. Introduction, types, characteristic

features, structure and function of following ecosystems: (\O
NN ‘;\

a. Forest ecosystzm




b. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)
Module 3 : Biodiversity and its conservation

» Introduction — Definition : genetic, species and ecosystem diversity.

» Biodiversity at global, National and local levels. E
» Inida as a mega-diversity nation ‘
» Hot-sports of biodiversity.

» Threats to biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts.

» Endangered and endemic species of India

Module 4 : Social Issues 2nud the Environment

« From Unsustainable to Sustainable development
» Resettlement and rahabilitation of people; its problems and concerns.

= Environmental ethics : Issues and possible solutions. ‘
« Climate change. giobal warming, acid rain, ozone layer depletion,

Nuclear accidents =nd holocaust. Case¢ Studies.

»  Public awareness.

*ACTIVITIES

Nature club (bird watching, recognizing plants at institute/at home, recognizing lecal animals,
appreciating biodiversity

Impart knowledge and incui:ate the habit of taking interest and understanding biodiversity in
and around the college campus. The students should be encouraged to take interest in bird
watching, recognizing local plants, herbs and local animals. The students should be encouraged
to appreciate the difference in the local biodiversity in their hometown, in the place of their study
and other places they visit for vacation/breaks etc.

Following activities must be included.
Identify a tree fruit flower peculiar to a place or having origin from the place.

Making high resolution big photographs of small creatures (bees, spiders, ants. mosquitos
ete.) especially part of body so that people can recognize (games on recognizing
animals/plants).

Videography/ photography/ information collections on specialtics/unique features of
different types of common creatures.

Search and explore pateni: and rights related to animals, trees etc. Studying  *
miracles of mechanisms of different body systems

1(A) Awareness Activities:

a) Small group meetings @bout water management, promotion of recycle use, generation
of less waste, avoidirg electricity waste
b) Slogan making event

¢) Poster making event

d) Cycle rally :
¢} Lectures from experts




f) Plantation

g) Gifting a tree to see its full
growth

D Dlsoslmesedrevation o waste

1) To live with some emiaen: environmentalist for a week ¢i so to understand
his work vi) To work in kitchen garden for mess

7)  To know about the diffzrent varieties of plants

k) Shutting down the fans and ACs of the campus for an hour or so

1) Visit to a local area to document environmental assets
river/forest/grassland ‘nill/mountain/lake/Estuary/Wetlands

m) Visit to a local pollutci site-Urban/Rural/Industrial/Agricultural
n) Visit to a Wildlife sanctuary, National Park or Biosphere Reserve

Suggested Readings

1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

BharuchaErach, The Biodivessity of India, Mapin Publishing Pvt. Ltd., Ahmedabad —

380 013, India, Email:mapin@icenet.net (R)

Brunner R.C., 1989, Haza dous Waste Incineration, McGraw Hill Inc. 480p

Clark R.S., Marine Pollut:on, Clanderson Press Oxford (TB)

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental

Encyclopedia, Jaico Publ. House, Mumabai, 1196p

6. Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural History
Society, Bombay (R)

(R

h ol

7. Heywood, V.H &Waston, R.T. 1995. Global Biodiversity Assessment. Cambridge
Univ. Press 1140p.

8. Mhaskar A.K.. Matter Hazardous, Techno-Science Publication (TB)

9. Miller T.G. Jr. Environmeniai Science, Wadsworth Publishing Co. (TB)

10. Odum, E.P. 1971. Fundamenials of Ecology. W.B. Saunders Co. USA, 574p ,
I1. Townsend C., Harper J, and Michael Begon, Essentials of Ecology, Blackwell Science i

(TB)
12. Trivedi R.K., Handbook ¢ Environmental Laws, Rules Guidelines, Compliances and

Stadards, Vol I and I, Enviro Media (R)

13. Trivedi R. K. and P.K. Goel, introduction to air pollution, Techno-Science Publication
(IB)

4. Wanger K.D., 1998 Environmental Management. W.B. Saunders Co. Philadelphia,
USA 499p

BTEC-411-18 b Credits | L | T | P | Int | Ek
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Course Objective

This laboratory course deals design & analytical concepts of various

circuits, feedback amplifiers, osciliators, power am;:l/i‘&/




Course OQutcomes

At the end of this course stude:..t will demonstrate the ability to:
1. study and verify the characteristics of diodes/B]Ts in circuits with proper understanding to
their working. |
2. Understand frequency response & working of various types of Oscillators. '
3. Understand characteristics & working of Power amplifiers.
4. Think and design working circuits based on diodes, BJTs and MOSFETs.

Part-A: Experiments

List of Experiments:
1.To Study the Output waveforms of diode clipper and Diode Clamper circuits.
2.To study BJT amplifier in CE configuration.
3. To study V-I Characterist cs of FET/MOSFET.
3.To study Emitter follower circuit.
4. To calculate the frequen.y 2nd observe the output waveform of RC phase shift oscillator.
5.To measure the frequency and observe the output waveform of Wein bridge ossillator.
6. To measure the frequency and observe the output waveform of Hartley oscillator.
7. To measure the frequency and observe the output waveform of Colpitt’s oscillator.
8. To study Output waveform of Class-A Power Amplifier.
9. To study Output waveform of Class-B Power Amplifier.

Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course

teacher. Topic of the project may be any from the theory contents and not limited to following list:
1. BJT audio amplifier/power amplifier '
2. Any project based on ioT/Arduino platform

' Microprocessors and Microcontrollers

1 ol el 230l 2¢
!Lab f

Course Objective

This is laboratory course mezr:t to write programs using 8085/8086 microprocessor and learn
interfacing using 8051 microcontoller for general operations.

Course Outcomes

At the end of this Lab course st :dent will be able to:
1. Write programs for ccinmon arithmetic operations with 8-bit/16-bit numbers using 8085. |
2. Write programs for transfer, sort block of data with 8085/8086 processor(s).
3. Write programs for controlling stepper and DC motors using Microprocessor(s).
4.  Write programs to g:nerate waveforms and interface ADC and DAC using of 8051
Microcontroller. \{] N\~

iBTEC-412-18 Cedits | L | T | P | Int | E




Add two 8-bit numbers stored in registers or internal/External memory locations.
Multiply two 8-bit numbers.

Multiply two 16-bit numbers.

Transfer block of data irom internal memory locations to external memory locations
Sort block of data in ascending or descending order.

Generate 5KHz pulse “raveform of 50% duty cycle. ‘
Interface ADC and DAC.

Interface Matrix Keybeard. .
Interface LCD Displays

Interface Stepper Motc .

Control DC motor using PWM,

I e R O el kb R s

— i

Part-B: Lab Projects

Every individual student is required design one Lab Project under the supervision of course

teacher. Topic of the project may be any from the theory contents and not limited to following list:
1.  RFID attendance system

Home automation

Robotic vehicle

Sensor traffic lights

Floor cleaning robot

Robot for defense appl cations

GPS vehicle tracking

Accident identification and SMS

el o et i Rl e
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Mentoring and Professional . Non-
Development* e | credit

* As stated in the IKGPTU E.Tech 1st Year Scheme aﬁ& Syllabus
**S/US - Satisfactory and Unsatisfactory

1R o s S/US**

* Guidclines regarding Mentoring and Professional Development

The objective of mentoring will be development of:

Overall Personality

Aptitude (Technical and General)

General Awareness (Current Affairs and GK)

Communication Skills

Presentation Skills

The course shall be split in two sections i.e. outdoor activities and class activities.
For achieving the above, suggestive list of activities to be conducted are:

(]

Part- A
(Class Activities)

Expert and video lectures
Aptitude Test

Group Discussion

Quiz (General/Technical)

Mol b s




5. Presentations by the stdents
6. Team building Exercices

Part— B
(Outdoor Activities)

1. Sports/NSS/NCC
2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club,
ete.
Evaluation shall be based on rubrics for Part - A & B
Mentors/Faculty incharge: shall maintain proper record student wise of each activity
conducted
and the same shall be submitted to the department.
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‘Analog and Digitai Communication | 4 0| 40 | 60

Course Objective ‘
This 1s one of the fundamental courses meant to know the concepts of Analog as well as Digital
Communication and understand the working of common communication techniques.

Course Qutcomes .

At the end of this course students will demonstrate the ability to:

l. Analyze and compare diffcrent analog modulation schemes for their efficiency and bandwidth |
2. Analyze the behavior of a communication system in presence of noise

3. Investigate pulsed modula‘ion system and analyze their systein performance

4. Analyze different digital modulation schemes and can compuie the bit error performance

~d

Unit 1: Analog Communication

Review of Signals and Systems, Frequency domain representation of signals, Amplitude
Modulation: Transmission and Reception of DSB, SSB and VSB,Angle Modulation, Spectral
characteristics of angle modulated signals, Principles of Frequency and Pulse Modulation, |
Representation of FM and PM signals, Review of white noise characteristics, Noise in amplitude
modulation and Angle Modulation systems, Pre-emphasis and De emphasis.

Unit 2:Digital Commun/cation

Analog to Digital: Need, Sarrpling process, Pulse Amplitude modulation and Concept of Time
division multiplexing, Pulse code modulation (PCM), Differential pulse code modulation. Delta
modulation and demodulatior, Adaptive and Sigma Delta Modulation, Noise considerations in
PCM, Digital Multiplexers. y

Unit 3: Elements of Detection Theory
Optimum detection of signals in noise, Coherent communication with waveforms- Probability

of Error evaluations. Review ¢f probability and random process Gaussian noise characteristics,
Baseband Pulse Transmission: Inter symbol Interference and Nyquist criterion.

Unit 4: Digital Modulatior Techniques -
Phase Shift Keying, Frequency Shift Keying, Quadrature Amplitude Modulation, Continuous
Phase Modulation and Minimum Shift Keying.

Recommended Books

1. Haykin S., "Communications Svsiems", John Wiley and Sons, 200 .
2. Proakis I. G. and Salchi M., "“ommunication Systems Engineering . Pearson Education, 2002.

3. Taub H. and Schilling D.I.., "Principles of Communication Systems”’, Tata McGraw Hill, 2001.

4. Wozencraft J. M. and Jacobs 1. M., ""Principles of Communication Engineering".John Wiley, 1965.
5. Barry J. R, Lee E. A. and Messerschmitt D. G., “"Digital Communication”, Kluwer Academic
Publishers, 2004.
6. Proakis J.G., ""Digital Comm:nications", 4th Edition, McGraw Hili, 200
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Course Objective
This is one of the fundamental courses meant to know the concepts of Digital Signal Processing
and understand the commonly used digital filters and systems.

Course Outcomes

At the end of this course students will demonstrate the ability to

1. Represent signals mathematically in continuous and discrete time and frequency domain
2. Get the response of an LSI system to different signals

3. Design of different types of digital filters for various applications

Unit 1: Discrete Time Signals

Elementary Discrete time sequences and systems; Representation of signals on orthogonal basis:
Sampling and reconstruction of signals; Discrete systems attributes, Basic elements of digital
signal processing such as corvoiution, correlation and autocorrelation, Concepts of stability, |
causality, linearity, differencs equations. Implementation of iscrete Time Systems, Lincar
Periodic and Circular convoluiiori, Z-Transform, Inverse Z-Transform methods, Prépertics of Z- |
Transform. '

Unit 2: LSI Systems

Analysis of LSI systems, Frequency Analysis, Inverse Systems, Discrete Fourier Transform
(DFT) and Fast Fourier Trarstorm (FFT) with their properties. Inverse DFT and FFT methods,
Goertzel Algorithm.

Unit 3: Digital filters Design

Structures of realization of discrete time system, direct form, Cascade form, parallel form and
lattice structure of FIR and IR systems. Time Invariant and Bilincar Transformation |
Methods,Rectangular,Hamming and Hanning Window methods, Park-McClellan's method.
Design of 1IR Digital Filters: RButterworth, Chebyshev and Elliptic Approximations: Low pass,
Band pass, Band stop and Hizh pass filters. Effect of finite register length in FIR filter design. |
Parametric and non-parametric spectral estimation. Matched Z-Transformation, Analog and
Digital Transformation in the Frequency Domain. Finite Precision Effects: Fixed point and
Floating point representations. Effect of round off noise in digital filters, Limit cycles.

Unit 4: Introduction to Multirate signal processing : ad DSP processors
Concepts of Multirate Signal Processing, need and significance, Applications of
DSP,Limitations of Analog signal processing, Advantages of Digital signalprocessing,
Architectures of ADSP and TMS (C6XXX) series of processor.

Recommended Books
1. S.K.Mitra, Digital Signal Precessing: A computer based approach. TMH, 2001.

2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Prentice Hall, 1989. _
3. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Prifciples. Algorithms And |
Applications, Prentice Hall, 1997. o
4. L.R. Rabiner and B. Gold, Thcory and Application of Digital Sign4 ! Phodes
5. IR. Johnson, Introduction tc Digital Signal Processing, Prentice H: i ¢

fentice Hall) 1992,




6. D.J.DeFatta, J. G. Lucas and ¥.S.Hodgkiss, Digital Signal Processing, John Wiley& Sons, 1988.

| BTEC-503-18 Credits | L [T| P | Int | Ext |

|Linear Integrated Circuits 4 xiplola | e ‘

Course Objective
This is one of the fundamental courses meant to know the concepts of Linear Integrated Circuits
and their working along with their applications. 4

Course Outcomes
At the end of this course students will demonstrate the ability to:

1. Understand Differential and Cascade Amplifiers

2. Know the basics, working and characteristics of Op-Amps
3. Investigate various applications of Op-amps

4. Understand some specialized Op-Amps

5. Interpretation of Data Shec:s and their Applications thereof.

UNIT I: DIFFERENTIAL ANDCASCADE AMPLIFIERS

[ntroduction: Differential Asaplifier, its Circuit Configuration, Dual Input-Balanced output
Differential amplifier, Dual rput Unbalanced output, Single Input Balanced & Unbalanced
Output Differential Amplifier, Amplifier with their DC and AC analysis, Differential Amplifier
with Swaping resistors, Constant current bias, Current Mirror, Cascaded differential amplifier
stages, Level Translator, CE-C'B Configuration.

UNIT I1: INTRODUCTYON TO OPERATIONAL AMPLIFIERS

Block diagram of a typicalOp-Amp, Schematic symbol, integrated circuits and their types, IC
package types, Pin Identification and temperature range, Interpretation of Data sheets, Overview
of typical set of data sheets, Craracteristics and performance parameters of and Op-Amp, Ideal
Op-Amp, Equivalent circuit of an Op-Amp, Ideal voltage transfer curve, Open loop
configurations: Differential, Inverting & Non Inverting. Practical Op-Amp: Input offset voltage,
Input bias current, Input offsct current, total output offset voltage, Thermal drift, Effect of |
variation in power supply voltages on offset voltage, Temperature and supply voltage sensitive
parameters, Noise, Common I1ode configuration and common mode rejection Ratio. Feedback
configurations.

UNIT III: APLICATIONS OF OP-AMP

DC and AC amplifiers, Peaking Amp, Summing.Scaling and Averaging Amp, Instrumentation
Amplifier, Log and Antilog Amp, Integrator, Differentiator. Active filters: First order LP
Butterworth filter, Second order L.P Butterworth filter, First order HP Butterworth filter, Second-
order HP Butterworth filter, Higher order filters, Band Pass filter, Band reject Filter, All Pass
filter, Phase shift Oscillator, Vvein Bridge Oscillator, Square wave Oscillator, Basic Comparator,
Schmitt trigger, V to F and I' to V convertess.

UNIT IV: SPECIALIZY D IC APPLICATIONS s

IC 555 Timer: Pin configur.-r'on Blockdiagram, application of IC 5§5 as Monostable and
AstableMultivibrator.. Phase !.ock Loops: Operating principles & ap llca ions of IC 565 and IC
566,Monolithic PLL TLO2, Voltage Regulators: Fixed voltage regy S (78XX and 79XX),
Adjustable voltage regulators (LM327), Analog multiplier TCS\{{} -“Ki’) and thul

\




applications, Switching Regulators, Audio Power amplifier, Video Amplifier, Isolation
Amplifier, Opto-couplers and fibre optic IC.

Recommended Books

1. 1.0p Amps & Linear Integrated circuits by Ramakant A. Gayakwad, Pearson
2. Operational Amplifiers & [.inear Integrated circuits by Robert F. Coughlin, Prentice Hall
3. Design with Operational Araplifiers and Analog Integrated Circuits, Sergio Franco, TMH

BTEC-504-18 Credits | L | T| P | Int | Ext
‘Control Systems

4 3|1 0|40 | 6
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Course Objective
This is the course meant to gain the knowledge ofimportant control systems, characterize them
and study their state behavicur.

Course Outcomes

At the end of this course studznts will demonstrate the ability to
1. Characterize a system an:¢! find its study state behaviour

2. Investigate stability of a system using different tests

3. Design various controllers

4. Solve linear, non-linear an< optimal control problems

Unit 1: Introduction

Classification with understarding of Industrial Control system examples. Transfer function.
System with dead-time. Systtin response. Control hardware and their models: potentiometers,
synchros, LVDT, DC and A servomotors, Tacho gencrators, Electro hydraulic valves,
hydraulic servomotors, clecio pneumatic valves, pneumatic actuators. Closed-loop systems.
Block diagram and signal flow graph analysis.

Unit 2: Feedback Contro! systems

Stability, steady-state accurzcy, transient accuracy, disturbance rejection, insefisitivity and
robustness. proportional, integral and derivative systems. Feed forward and multi-loop control
configurations, stability concept, relative stability, Routh stability criterion.

Unit 3: Second Order systems

Time response of second-orier systems, steady-state errors and error constants. Performance
specifications in time-domain. Root locus method of design. Lead and lag compensation.
Frequency-response analysis- Polar plots, Bode plot, stability in frequency domain, Nyquist
plots. Nyquist stability criterion. Performance specifications in frequency-domain. Frequency
domain methods of design, Compensation & their realization in time & frequency domain. Lead
and Lag compensation. Op-2mp based and digital implementation of compensators. Tuning of

0

process controllers. State variable formulation and solution. \




Unit 4: State variable Anaiysis

Concepts of state, state varia® e, state model, state models for linear continuous time functions,
diagonalization of transfer function, solution of state equations, concept of controllability &
observability. Introduction to Optimal control & Nonlinear control, Optimal Control problem,
Regulator problem, Output regulator, tracking problem. Nonlinear system — Basic concept &

analysis. G ‘

Recommended Books:

. Gopal. M., “Control Systems: Pririciples and Design”, Tata McGraw-Hill, 1997.

. Kuo, B.C., “Automatic Control System”, Prentice Hall, sixth edition, 1993. ‘
. Ogata, K., *“ Modern Control kngineering” , Prentice Hall, second edition, 1991.

. Nagrath& Gopal, “Modern Control Engincering”, New Age International. New Delhi.
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Routing and Switching 3 3 40 | 60
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Course Outcomes
¢ Demonstrate a basic understanding of small and medium-sized networks, including
general network technologies.
¢ Ability to assist the desigii of small and medium-sized networks, and implenent the
designs.
¢ Ability to construct simplc networks and integrate voice, wireless, cloud, security, and
storage technologies mto their networks in order to support a variety of applications.

Network Fundamentals

Basics of network architecture, enterprise network constructs, Ethernet framing, IP addressing,
Internet Control Message Protocol, Address Resolution Protocol, Transport Layer Protocols, |
Data Forwarding Scenario. Espanding the Enterprise Network, Navigating the CLI, File System
Navigation and Management, VRP Operating System Image Management.

Network Connections

Establishing a Single Switched Network, Spanning Tree Protocol, Rapid Spanning Tree
Protocol, Segmenting the IP Network, IP Static Routes, Distance Vector Routing with RIP, Link |
State Routing with OSPF, DHCP, FTP and Telnet Protocols, Simple Network Management
Protocol, Introducing [Pv6 Networks, IPv6 Routing Technologies, IPv6 Application Services

Network Construction .

Link Aggregation, VLAN rrinciples, GARP and GVRP, VLAN Routing, Wireless LAN
Overview, Bridging Enterprise Networks with Serial WAN Technology. Frame Relay Principles.
Establishing DSL/ADSL Networks with PPPoE, Network Address Translation, Establishing |
Enterprisc Radio Access Network Solutions.

Network Security (
Access Control Lists, Authentication, Authorization and Accou

)

), Sécuring Pata with

[Psec and VPN, Generic Routing Encapsulation. ? oA '5;" \ i)
oy I\. - ‘ R N |




Recommended Books:
1. Computer Networks by Andrew S. Tanenbaum, David J. Wetherall, Pearson

2. https://ilearningx.huawei.com/portal/#/courses/course- ‘
v1:HuaweiX+EBGTCO00:00030+2018.7/about

BTEC-905B-18 Credits| L | T | P | Int|Ext
Random Variables and 3 31010 ‘40560 |

Stochastic Processes J

Course Outcomes:
At the end of this course students will demonstrate the ability to
1. Understand representation of raindom signals
2. Investigate characteristics of random processes
3. Make use of theorems related to random signals
4, To understand propagation of random signals in LTI systems |

Sets and set operations; Probability space; Conditional probability and Bayes theorem;
Combinatorial probability and sampling models.

Discrete random variables, p:cbability mass function, probability distribution function,example
random variables and distribu‘ions; Continuous random variables, probability density function, |
probability distribution functicn, example distributions; |

Joint distributions, functions 3f ovne and two random variables. moments of randomvariables;
Conditional distribution, densitie; and moments; Characteristic functions of a random variable;
Markov, Chebyshev and Chernoff bounds; .

Random sequences and modes of convergence (everywhere, almost everywhere,probability,
distribution and mean square), Limit theorems; Strong and weak laws of large numbers, central |

limit theorem.

Random process. Stationary processes. Mean and covariance functions. Ergodicity. |
Transmission of random process through LTI. Power spectral density

Text/Reference Books:
l. H. Stark and J. Woods, * Probability and Random Processes with Applications to Signal
Processing," Third Edition, Pcarson Education

2. A.Papoulis and S. Unnikr'shnan Pillai, ‘Probability, Random Variables and Stochastic |
Processes.” Fourth Edition, M oGraw Hill.

3. K. L. Chung, Introduction to Probability Theory with Stochastic Processes. Springer
International
4. P. G. Hoel, S. C. Port and C. J. Stone, Introductiopn to Probabili




5. P. G. Hoel. S. C. Port and 7. 5. Stone, Introduction to Stochastic Processes. UBS Publishers
6. S. Ross, Introduction to Stc zhastic Models, Harcourt Asia, Academic Press.

'BTEC-905C-18 Credits|[L_|T [P [Int |Ext] |
' VLSI/ULSI Technology 3 3 [0 o [40 60

Course Objectives: To study various VLSI fabrication steps such as oxidation, lithography, etc. |

Course Outcomes:
At the end of this course students will demonstrate the ability to
1. understand the process of VLSI fabrication
2. Investigate the Oxidation processes for VLSI/ULSI device fabrication
3. Learn about the environmer:c for VLSI/ULSI technology
4. Understand Lithography and deposition processes

VLSI Fabrication : Solid statc diffusion modeling and technology, ion implantation technology
and damage annealing, characterization of impurity profiles.

Oxidation: Kinetics of Silicon dioxide growth both for thick, thin and ultra thin films. Oxidation |
techniques in VLSI and ULS!. characterization of oxides films, iow k and high k dielectries for
ULSL .

Environment for VLSI/ULSI Technology, Clean room and safety requirements, Wafer cleaning
process and wet chemical etching techniques. |

Lithography: Photolithographv, e-beam lithography and newer lit iography techniques for VLSI/
ULSI, mask generation. chemical vapor deposition techniques : CVD techniques for deposition
of polysilicon, silicon dioxide, silicon nitrite and metal films, epitaxial growth of silicon. |
Metal film deposition: Evaporation and sputtering techniques, failure mechanisms in metal
interconnect multilevel metallization schemes.

Plasma and rapid thermal processing, PECVD, plasma etching and RIE techniques, RTP |
techniques for annealing, growth and deposition of various films for use in ULSI

TEXT/Reference BOOKS

|. VLSI Technology, S. M. Sze, McGraw Hill, IT , 1988 REFERENCE BOOKS
2. VLSI fabrication principles S. K. Gandhi, "John Wiley, New York",1983

3. ULSI Technology, C. Y. Chang. S. M. Sze, McGraw Hill companies, 1996

BFEC-203D-18 || | Credits| L | T | P |'Int | Ext ||
Programming in JAVA 3 0 40 | 60

=

L

Course Qutcomes: .
After this course the students will be able to: |
1. Apply the concepts and basics of JAVA
2. Demonstrate the knowledge of operators and control statements
3. Ability to learn about Inheritance, Interface, Applets.
4. Learn about JAVA daizbase connectivity ‘

Introduction to Java: History of Java, Features of@@r ) Drt‘a“\gelﬁﬁifiient; Kit (JDK),
Security in Java, Java Basics: Keywords; Working ‘_E?Aﬁ-;laj?:z};.‘fiﬂéludjng- Comments; Data




Types in Java; Primitive Data Types; Abstract / Derived Data Types; Variables in Java; |
Using Classes in Java; Declaring Methods in Java, Code to Display Test Value; The
main() Method, Invoking 2 Method in Java; Saving, Compiling and Executing Java
Programs

Operators and Control Statements: Operators, Arithmetic Operators, Increment and
Decrement Operators, Comparison Operators, Logical Operators, Operator Precedence;
Control Flow Statements, Ii-eise Statement, Switch Statement, For Loop, While Loop,
Do...While Loop, Break Statement Continue Statement

Arrays and Strings: Arrays; String Handling; Special String Operations; Character
Extraction; String Comparison; Scarching Strings; String Modification: StringBuffer

Inheritance, Package and Interface: Inheritance, Types of Relationships, What is
Inheritance?, Significance i Generalization, Inheritance in Java, Access Specifiers, The
Abstract Class; Packages, Deiining a Package, CLASSPATH: Interface, Defining an
Interface, Some Uses of Interfaces, Interfaces versus Absiract Classes Exception
Handling: Definition of an Exception; Exception Classes; Common Exceptions;
Exception Handling Techniques, Streams in Java: Streams Basics; The Abstract Streams:
Stream Classes; Readers and Writers; Random Access Files; Serialization

Applets: What are Applets?; The Applet Class; The Applet and HTML; Life Cycle of an
Applet; The Graphics Class; Painting the Applet; User Interfaces for Applet; Adding
Components to user intetfacc; AWT (Abstract Windowing Toolkit) Control,Event |
Handling: Components of an Event; Event Classes; Ever¢ Listener; Event-Handling;
Adapter Classes; Inner Classes; Anonymous Classes, Swing: Concepts of Swing: Java
Foundation Class (JFC): Swing Packages and Classes; Working with Swing- An Example;
Swing Components

Java Data Base Connectivity: Java Data Base Connectivity; Database Management;
Mechanism for connecting to a back end database; Loading the ODBC driver, RMI.
CORBA and Java Beans: Remote Method Invocation (RMI); RMI Terminology; Common |
Object Request Broker Arcaitecture (CORBA), What is Java IDL?, Example: The Hello
Client-Server; Java Beans, The BeanBox, Running the BeanBox.

Int | Ext
40 | 60

BTEC-905E-18 Credits
Speech and Audio Prozessing 3
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Course Outcomes:

At the end of the course, students will demonstrate the ability to:
1. Mathematically model the speech signal

2. Analyze the quality and properties of speech signal.

3. Modify and enhance the speech and audio signals

Introduction- Speech production and modeling - Human Auditory System;General structure of
speech coders: Classification of speech coding techniques — parametric, waveform and hybrid :
Requirements of speech codecs —quality, coding delays, robusiress.

Speech Signal Processing- Pitcii-period estimation, all-pole and all-zero filters.convolution;
Power spectral density, periodogram, autoregressive model, autocorkelation cstimation.




Linear Prediction of Speech- Basic concepts of linear predictior ; LinearPrediction Analysis of ‘
non-stationary signals —prediction gain, examples; Levinson-Durbin algorithm; Long term and
short-term linear prediction models; Moving average prediction.

Speech Quantization- Scalar guantization—uniform quantizer, optimum quantizer,logarithmic |
quantizer, adaptive quantizer, Jifferential quantizers; Vector quantization — distortion measures, |
codebook design, codebook types. ‘

Scalar Quantization of LPC- Spectral distortion measures, Quantization based onreflection
coefficient and log area ratio, bit allocation; Line spectral frequency — LPC to LSF conversions,
quantization based on LSF. ‘

Linear Prediction Coding- LPC model of speech production; Structures of LPCencoders and
decoders; Voicing detection; \imitations of the LPC model.

Code Excited Linear Prediction-CELP speech production model; Analysis-by-synthesis; Generic
CELP encoders and decoders: Excitation codebook search — state-save method, zero-input |
zerostate method; CELP based on adaptive codebook, Adaptive Codebook search; Low Delay ‘
CELP and algebraic CELP. Speech Coding Standards-An overview of ITU-T G.726, G.728 and
(G.729standards.

Text/Reference Books:
1. *Digital Speech” by A.M.Kundoz, Second Edition (Wiley Stu lents Edition), 2004.

2. “Speech Coding Algorithms: Foundation and Evolution of Standardized Coders”, W.C. Chu,
WileylInter science, 2003. ‘

BTEC-505-18 | Credits |L| T | P [ mt

Project M'ahagﬁement 3 310|040

Course Objective: Te acquaint the students with the steps involved in the planning,
implementation, scheduling and control of projects.

Course OQutcomes |
At the end of this course student will demonstrate the ability to:
I. study the basic concepts of Project Management.
learn about Project sel<ction and organisation.
understand Project planning and scheduling. ‘

w9

learn about Project Manitoring. control and performance.




UNIT - I: Project Managemeia Concepts Attributes of a Project, Project Life Cycle, The Project
management Process, Global Project Management, Benefits of Project Management, Needs
[dentification. |

UNIT - 1I: Project Selection, Preparing a Request for Proposal, Soliciting Proposals, Project
organization, the project as part of the functional organization, pure project organization, the ‘
matrix organization, mixed organizational systems.

UNIT - TIT: Project Planning and Scheduling: Design of project management syf:tcm: project
work system; work breakdown structure, project execution plan, work packaging plan. project
procedure manual; project scheduling; bar charts, line of balance (LOB) and Network
Techniques (PERT / CPM)/ CERT, Resource allocation, Crashing and Resource Sharing.

UNIT - 1V: Project Monitorng/Control and Project Performance: Planning, Monitoring and
Control; Design of monitoring system; Computerized PMIS (Project Management Information
System). Coordination; Procedures, Meetings, Control; Scope/Progress control, Performance
control, Schedule control. Cost control, Performance Indicators; Project Audit;
Life Cycle, Responsibilities ol Evaluator/ Auditor, Responsibilities of the Project Manager.

Suggested Books/References: |
1. Chandra, P. (2017). Projects: Preparation, Appraisal, Budgeting and Implementation. 8th
Edition, Tata Mcgraw .

2. Desai, V. (2017). Project Management and Entrepreneurship. 2nd Edition, Himalaya |
Publishing House.

3. Fyffe, D. S. (2001). Project } easihility Analysis. New York: John Wiley and Sons. *

4, Ragaranjan K. (2005). Elements of project Management. 1st Edition, New Age International. |

BTEC-511-18 Credits | L | T | P | Int | Ext

Analog and Dlglgai 1 0| o 'r 2 Lo ah
Communication Laboratory

Course Objective |

This laboratory course deals with the Hands-on experiments relatec to the study and investigate the
outputs of various Analog and dizital modulation techniques.

Course Outcomes |

At the end of this course student will demonstrate the ability to:
1. study and verify the char:cteristics and output waveforms of AM, FM, PCM
2. study and compare noiz: in AM and FM systems \
3. investigate the output re-ponses of PAM, PCM, PSK, F§§, MSK.

,—
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List of Experiments:
1.To study the Character:siics/output waveform of Amplitude Modulation and demodulation |
techniques.
2. To Investigate and compare the outputs of SSB, DSB-SC and VSB Modulation systems.
3. To study and compare Noise Interference in AM and FM syster's. ‘
4.To study the effect of threszold in Angle modulation.
5. To study the effect of Sampling and Investigate the Output response of Pulse Amplitude
Modulation. |
6. To Investigate the Output response of Pulse Code Modulation.
7. To Study the output response of PSK & FSK.
8. To Study Delta modu'ation and demodulation technique and observe effect of slope
overload.
9. To study the output response of QAM. |
10. To study the output response of Continuous Phase Modulation.
11. To study the output respense of Minimum Shift keying.
12. Digital link simulation: error introduction & error estimation in a digital link using
MATLAB (SIMULINK)/ cormunication simulation packages.

| BTEC-512-18 Credits | L[ T | P [ Int | Ext
Digital Signal Processing
Laboratory

Course Objective i

This laboratory course deals with the Hands-on experiments relatzd to the study of Digital Signal
Processing and its application:, |

Course Outcomes

At the end of this course student will demonstrate the ability to:
1. Write programs to develop various signals.

. Write programs to generafc standard sequences.

Develop programs to verify convolution

Develop programs to desigr various filters.

_-[h L ko

List of Experiments:
Perform the following exercises using MATLAB

I. To develop elementary sigual function modules (m-files) for unit sample, unit step,

exponential and unit ramp sequences.

2. Write a program in MATLAB to generate standard sequences. |

3. Write a program in MATLARB to compute power density spectrum of a sequence.

4. To develop program modules based on operation on sequences like signal Shifting, signal

folding, signal addition and signal multiplication. |
. To develop program for firding magnitude and phase response of LTI system described by

qutem function (7).

6. To write a MATLAB pregrams for pole-zero plot, an\phtudc phase responsc and nnpulm|

response from the given transizr tunction of a dlscrete—hme ccy,y{ I ':yqtem

List of Lab Experiments on hardware:(using C’iixxv boa;'d Code composer studio and‘

Acarya app ) %/ A4 J:DL \S e Ry




7. Implementation Linear and Circular Convolution

8. To Find DFT and IDFT of given time DT Signal

9. N point FFT Algorithm implerentation

10. Digital Filter Design - FIK Filter Implementation |
1 1. Digital Filter Design - 1IR Filter Implementation

12. Configuring Audio Codec of C6xxx Boards

13. Configuration of Audio Input and Output Channels (Loopback/Talkback uSing Acarya
Application)

| 4. Implementation of Audio Delay Line, Echo and Audio Reverberation

15. Applications - Digital Signal Generations

I6. Moving Average filter Design (Noise Cancellation using Acarya Application Reference)

| BTEC-513-18 ' Credits | L | T | P [ Int Ext
Linear Integrated Circuits
Laboratory '

Course Objective
This laboratory course deals with the Hands-on experiments related to the study of the concepts |
of Linear Integrated Circuits. |

Course Outcomes

At the end of this course studcnt will demonstrate the ability to:
1. study and investigate the configurations of Differential amplifiers.
2. measure the performance parameters of am OP-Amp.
3. use Op-Amps for varicus applications.

List of Experiments ( Minimum 10 experiments to be performed):
1. Study differential amplifier configurations.

2. Measure the performance narameters of an Op amp.

3.  Application of Op amp as Inverting and Non Inveriing amplifier.

4,  Study frequency response of an Op Amp and determine Gain-Bandwidth product

5. Application of Op-Arp as summing, scaling & averaging amplifier.

6.  Application of Op-Amp 23 Instrumentation amplifier

7. Design differentiator and Integrator using Op-Amp.

8.  Design Low pass, Higha pass and Band pass Ist order Butterworth active filters using

Op-amp
9.  Design Phase shift aixd Wein Bridge oscillator using Op-Amp.
10.  Application of Op A5 as square wave, triangular wave and Sawtooth wave generator.
11.  Application of Op Amp as Zero Crossing detector and window detector.
12.  Application of Op Ami» as Schmitt Trigger.
13.  Application of 555 as Mouostable and Astable multivibrator.
4.  Examine the operation of = PLL and determine the free running frequency. the capture

range and the lock in range of PLL.
>




BTEI-521-18

Credits
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4-Week Industrial Training I

0

60
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Minimum of four weeks in an Industry in the area of Electronics and Communication

Engineering at the end of 4" Scmester. The summer internship should give exposure to the
practical aspects of the discipline. In addition, the student may also work on a specified task or

project which may be assigned to the student. The outcome of the internship should be presented
in the presence of the Peers and Faculty with a Power point Presentation and submit the hard
copy report duly endorsed by the Industry for Evaluation to the Department. A Viva-voce will

be conducted.

BMPD-351-18 Credits TP [ mt| Ext
Mentoring and Professional Wi Gl e
Development* g

* As stated in the IKGPTU 5.Tech 1st Year Scheme and Syllabus '

**§/US - Satisfactory and Unsatisfactory

* Guidelines regarding Mentoring and Professional Development

The objective of mentoring will be development of:

- Overall Personality

- Aptitude (Technical anc General) .

- General Awareness (Cuirent Affairs and GK)

Communication Skills

Presentation Skills

The course shall be split i1 two sections i.e. outdoor activities an