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Learn how to use MATLAB commands and 'llnc_lluns inan gfficient and effective
manner ! | | 1
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MATLAB has been ”rl e ;f."_ﬂ."'“i[ il¢ IH(.TH'! IOl’ IJU“‘ comptot hon, '|||1|._ Qrey vonous ]YDQS of
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This book will be yeur comprehensive quide Lo crealing opplications, sinulation,
computalion measures, The book beaing wilh aninlroduction MATEABR and quickly goes
on to tleach you the usaae of MATEAR, Aller Ihis, we will explore The verious commancds
and essentiol concepts and topics abaul MATLAR, Maoving lorwardd, we'll explore
importing and exporting data, handling data, and visualization of deto theaoek filferrenit

ways 1o plot a granh, Towards hn end, we will eagalore the bosic alaakbrens furietions
uvsed in MATLAR, _ . i

Key Fealures - i 1} I
o Get familiar and wark with the in- l:lllli fung ’rlolls in MATLAR
o Lleam how o solve alacbraic equalions in MATLAB
« Bxplore various technigues lor plolling uumﬂlt ol clala
«  Leam how to preprocess data 1o qnm.sm rirm nate, allicient, and meaningful

analysis ! cakl
+ Learn how to issge commands to cf,eule vaniables and coll funclions

Whal Will You leain =~ - I

* Leam how to build c:nd nn MATLABI statements

« Execute a block of code repwoled!y using lhe Loop Control Stalements

ue::l e a user-defined function by using MATLAR

e Creats, Concatenate, and L<pc1nd the mos d basic MATLAB daota shucture; Matne

e Undefs lﬁm howita plot o 2D and BP graph |
Who This Book is For ’ . ‘

: i
This book is for everyone frem the énqir’réeling and Sciences background. 1f is also fer

PGDCA, B.Tech. B.E.. BCA, BSc, Mlnch IME MCA M.Com., MSc, Ph.D. other UG, and
PG degrea studenls.

Table of Contents

Bosics of MATLAB _
Exprassions and Bosic Commands of MATLAB
Dota Types, Verioblés ond Operators t 4
Cecision Centrol Stctements g 1 '.
Loops Control Slatements : Vgl
Veclors
Matriz " i
AITOYS i ! !
Strings ! b
. Functions 1 P :
. Data Impart and Export
. Pletling ¢ Graph
. Grophics '
. Basic Algebro in MATLAB
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=  Ilreducesreoaderns o Fython progromming in a very ssple way
Btensive proctico! demanitration @f Pyihen conceph ving numardus examples

«  Implementation of maching 'soming in Pvinpn ying bands-on tachruaies

-

DESCRIFTICN

The book Infroduction to Python Frogramnting: A Prochics! Aperoach’ lav: out a path
for readers who want fo puesue a coteat n the fisid of compuler sothware dov elcoment,
it covers the fundamentals of Pythan progrgmining as well 0s mochine leaming
principles. Students will banetit from the exampies that are included with each concept.
which wil gid them in understandling the concepl.

This book provicias a practical undersianding of Python programming using numerous
progroms and examglss, it aka devalops problem-selving and code-wnling abilities for
the readen. This aack covars Pvihan fundomentals, eperators. ond data stuctures such
as shings, Bs's. cictisncres, ond tuntes. tholid cortain: infareatian on tle ond 2xception
handing. The implementoiiin cf o moching lecenng hradel mas e neenincluded n
this baogk. { - it ‘

'
1

With the halp of this bock. students and prog'cin*menr con improve ther programming
skilis os wel s ther cbity to sprint towords a rewerding coreer ’
! ’ ' i & ! 1

WHAT YOU WILL LEARN sl b
: 1 . l . : s 1
+ learn Pvthen concepts. cperatars, and data stucturas.
« Leam the properiies and operaticns of fsts, fuples and Jictionaries.
« \rite Python code e solve specific issues: |

Wwrite Python code to handle disk fles and exceptions.
Work yith OOPS properties like classes, btjacts. constructors, inheritancs, and
polymerphismy., | .Y

o Use maching leaming It ciossiicotion regtession trecichon. and clustanng.

WHO THIS EOOK IS FOR ! N

This book is intended for curent and aspirng gmerging fechnelogy profassionals.
students, and gnyone alie who wishes o batterunderstend the Python progranining
language and machine leaining concepls.

Table of Contents

1. Chapter 1: Basics of Fythor Programming’

2. Chapter 2: Operators and Sxprassions |

3. Chaoptef & Control Flow Sla?eme_m;

4. Chaopter 4: Functions ]

5. Chopter 5: Shings Tl

6. Chapteré: lisls |

7. Chapter 7. Tmrtei i

8. Chanpter §. Diclionenas ) H
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10. Chagter 10: Excephion Honding, modules; end Packeges |
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Prediction of Thermal Aspects for Brass o)
Material-Based Natural Convection Heat j-:LEEE_:r
Transfer System by Using Adaptive
Neuro-fuzzy Inference System

Surject Singh, Shashi Bahl@®, S:_ni(lccp Trehan, Deepam Goyal,
and Ashok Kumar Bagha® ' '.
|4 A
Abstract In this paper. a model h;.f:-iétl‘un adaplive neuro-fuzzy inference system
(ANFIS) is developed o predict the bclihvi'ér'bﬁ 1' natural thermal convection system.
ANFIS model i$ able to successfully imitate 1hc'.cll'l'eclsl of variation in input param-
eters such as current and voltage 6:1',l{e-res'ponsé"'parumcl'crs‘ such as temperature at
different locations of the thermal system. The results obtained with the help of the
developed ANFIS mode! are compared with he findings of the experiments in the
form of graphs and also numerically by determining the error norms. Comparison of
the ANFIS model-based predictions with the actual experimental results shows that
the proposed model is able to identify lhc.hehubioml characteristics of the natural
convection thermal system very acctrately. The outcome of the proposed model is
found out to be the best for the prediction of temperature at the location of fourth
temperature sensor where the level of temperature is low. The proposed ANFIS
model can be used further to develop alcontrol system in order o control the temper-
ature at different locations ol the thérmal s.\-stcin' by varying the current and voltage
parameters, ;_ LEAE Pt gl il
, it e 9%y .
Keywords Thermal aspects Brasy héat transfer system + Adaptive + Neuro-fuzzy
TR oo ol

inference

S. Singh « S. Trchan sttt ,
ULET, Panjub University. Chandigarh 160014, India |
S. Bahl (B Fat KA

Department of Mechanical Engineering! LK Gujril Punjab Technical University Hoshiarpur
Campus, Hoshiarpur 146001, India N
e-mail: shashi.bahl@plu.ac.an

D. Goyal £
Chitkara University. Rajpura 140401, India

I |
H )
A. K. Bagha

Department of Mechanical Engineerit
Jalandhar 144011, India

19, Dr. B.R. Ambedkar National Institute of Technology.
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State Space Method to Predict the Modal I
Model of a Five Degree of Freedom e '
Spring Mass Vibratory System

Nitin Gupta, Ashok Kumar lhu.lm'  and Shashi Bahl©

Abstract In this paper, a state sp m mclluul is used to predict the modal model of
a five degree of spring-mass vibratar v/ 'systenn. To predict the modal model, various
MATLAB commands such as *fsin’ 1o obtain the response in time domain and
‘freqresp’ 1o obtain the response m the Iquucmy domain are used. In this work,
state space formulation is used to LOIWLI‘I the five degree coupled equations into
single degree an un-coupled second order differential equations. Then the state space
entities such as system matrix, input matrix, uulput matrix and direct transmission
matrix will be predicted. The main objective of tHis work is to predict the response of
the system at different masses by .lpplymﬂ unit impulsive load excitations. To solve
the Eigen value problem MATLAB ‘cig t,omm.uid isused. Itis observed that the state
space formulation is very simple and easy (0 apply for n-degree of freedom system
model. Also, it can be concluded that the state ‘s[)']CL m:.llmd formulation along with
MATLAB commands is very effectiv c‘ tn p'n.tlu.t Ihe response of the system either in
time domain or in frequency domain..\' " 1T

Hide b e
Keywords State space method + Coupled’ cqu'mom Time domain - Frequency
domain + Vibrations - Modal analysis''' . "~

.""".'

1 Introduction Lt it il

The mechanical vibr alory s }*ah.m h'.v. mhlilplc mpuh and outputs and it becomes
more complex with differential equ: dtions and tl dI‘l\lt‘.l (unctions: The vibration anal-
ysis of multi degree engineering -\yklcm n:qu:rcs the solution of partial differential

s
equations, which is difficult to sulvc IH .nl nmny partial differential equations does
i |
SR |

ii:

N. Gupta - A. K, Bagha '
Department of Mechanical Enginec mb‘ ﬁr Ii I{ mnliulk i National Institute of Technology,
Jalandhar 144011, India i

S. Bahl (£9)
Department of Mechanical Engineering, 1. I\ (Jl.l'l al |'lll‘ij.l|\ Technical University Hoshiarpur
Campus, Hoshiarpur 146001, India ;
e-mail: shashi bahl@ptu.ac.in )
© The Author(s). under exclusive qu\\c (o \pmwu N.\tuu Singapore Pre Lid. 2021
S. K. Acharya and D. P. Mishra (eds,), € wrrent Advandes in Mechanical '
Engineering, Lecture Notes in Mech: anieil W'mcmhﬁ. @W
hips:/fdoi.org/ 10.1007/978-98 1 - 33- 4795,3247 15
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Artificial Intelligencé (AI) and Its M)

Chack for

Applications in Indian Manufacturing: | s
A Review

{4 Ly
Ali Tarab Rizvi, Abid Haleem <, Shashi Bahl@, and Mohd Javaid ©

2

Abstract Artificial intelligence (AI) '.is gil_(}ball)f;ﬂcknowledge(l as innovative tech-
nology. Today, many corporations'ahd individuals are making an effort to harness
the capabilities of Al in almost all sectors viz. healthcare, education, manufacturing,
smart cities, agriculture, etc. The concept of ‘Smart Factories’ and ‘Industry 4.0°
has prompted many global enterprises to use automation and intelligent robots to
improve manufacturing and enhance the quality of the finished product and overall
productivity. Indeed, artificial intelligence is a vital 0ol to augment manufacturing
by facilitating the R&D, enhancing the quality. reducing the errors, and maintaining
the supply chain by projecting demand forecasting and simulation of outcomes [0
foster higher margins in stiff competition. However, the requirement is to build an
industry that should be compliant with such disruptive changes and a workforce
compatible enough to create a collaborative environment for both men and tech-
nology to work productively. Thus 16 conduet this study, several keywords and their
combinations were used and explored'using Google Scholar. The relevant articles,
papers, and journals obtained were examined. and data pertinent to the study were
collected, examined, and aggregated. Furthermore, specific changes in the current
policies and the working parameter were also suggested. In this paper, the scope of
artificial intelligence and its applications in today’s manufacturing sector of India is
discussed. Here, the Indian manutacturing sector’s present status is focused primarily,
the limitations are identified and hotv they ¢ be dealt with,

- o b4l M | P i M
Keywords Artificial intelligence (A Industry 4.0 - Smart manufacturing
LAY bg e i b :
"o Sk
‘1 t |
L ' '
A. T. Rizvi - A. Haleem - M. Javaid g el Sy
Department of Mechanical Engineering: Jamia Millia Islamia. New Delhi 110025, India
S. Bahl (52) B i
Department of Mechanical Engineering. LK. Gujril-Punjab Technical University Hoshiarpur

Campus. Hoshiarpur 146001, India 7 24ty o '
e-mail: shashi.bahl@ ptuac.n i ' '

iy o et

© The Author(s). under exclusive license to Springer Nature Singapore Pre Lud, 2021 825
S. K. Acharya and D. P. Mishra (eds.), Curreint Advances in Mechanical
Engineering, Lecture Notes in Mechanical Engineering,

hups://doi.org/10.1007/978-981-33-4795-3 76
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Prospects of Jewelry Designing (™ |
and Production by Additive ¢
Manufacturing

Nosheen Fatma, Abid Haleem O, Shashi Bahl©, and Mohd Javaid©

Abstract Innovation in the designing process and its strategic implementation opens
diverse possibilities. This coneept in ihe jewelry and artifacts can reap enormous
benefits when used with additive mi IIILlldLllIllll}: (AM) technologics. AM has estab-
lished its proficiency in various m.mui.u_lumw sectors, medical helds, and art as
it offers freedom, customization, and quick changes in design. This study investi-
cates the use of additive manufacturing in ]LWCII}? modeling, jewelry design, and
manufacturing. Additionally, modeling of ornaments has been carried out by using
Rhinoceros software. We also provide:a brief nwl:rwcw of the use of smart jewelry.
These days, smart medical alert devices like smart watches could be developed as
an ornamental and health device. These are used to check various health conditions
like temperature, heart rate, calorie burn data, and sleep cycle. Furthermore, with
AM. they can be customized and manufactured based on the individual customer’s

requirement. Similarly, for other orfiamental devneb this will open a new field with
€normous scope. td 1l

Keywords Additive m‘nmf'\clurln" : wa_llv dt.‘\l“nl['l“ - Jewelry modeling -
Rhinoceros software + Smart health'care = °

.-l.;-.'q';.?

. 1o

1 Introduction . SR
ik

Today additive manufacturing is the ihost common terminology of the industry, while
three-dimensional printing is mostly useful in the consumer market. The distinct
benefits of additive manufacturing make it an accessible technology. According to
the standard ASTM F42 Committee, additive manufacturing is defined as “process
of joining material to make objects from the 3D model data, usually layer upon layer,

;li: : A ‘ I |
N. Fatma - A. Haleem - M. Javaid { { =

Department of Mechanical Engineering, Jnnf.t Mllh | I\I vnm New Delhi 10025, India

S. Bahl (C=2) !

Department of Mechanical E ngmunng.l I\ (‘ll]l l| Pllllj.lll Technical University Hoshiarpur
Campus, Hoshiarpur 146001, India | S

e-mail: shashibahl @ pro.ac.in (B g

I AL

© The Author(s). under exclusive lu.um. (o ‘\[‘IIIIILLI Nature Singapore Pre Lid. 2021 869
S. K. Acharya and D. P. Mishra (eds.), Current Advances in Mechanical
Engineering, Lecture Notes in Mechani¢al Egineering,
https://doi.org/ 10.1007/978-981-33-4795: 3180 @
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on Diesel Engine Performance |
and Emission Operating with Varying

Injection Timing

Vigneswaran Rajendran, Dhinesh Balasubramanian, Akash Deep,
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1 Introduction

Global encray requirements, limited availability of fossil resources, environmental
pollution and future sustainability goals have urged the research community to search
for suitable alternative energy sources. Diesel powertrains are dominating and widely
utilized in on-road. off-road, marine and stationary sectors due to their immense
thermal efticiency. long-lasting nature and more dependability [2]. Parallelly. the
significant issues that come up with diesel powertrains are emissions, huge consump-
tion of fuel and adverse health issues | 22]. Many replacements have been investigated
for diesel powertrains like biodiesel, alcohols, emulsion, nanofucls, etc. along with
minor adjustments like combustion bowl geometry, injection timing, pressure and
compression ratio [10, I'1, 18, 28]. Diesel/water emulsion fuel with additives as a
suitable alternative is being tried nowadays by the rescarch community [27].

Lin and Wang [14] investigated the diesel powertrain with two types of emulsion
fuels. From their studies, they identified that CO and brake-specific fuel consumption
(BSFC) increased for the alternative fuels due to quenching of fuels with the presence
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Abbreviations and Nomenclature Used

FEM Finite element method
FEA Finite element analysis
S/N Signal-to-noise proportion

B’ Width/Breadth of cantilever strut
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