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MATERIAL CHARACTERIZATION
COURSE OUTCOME
1. Tounderstand various material chamcterizntion teehniques and thelr importance.
2. To beable 1o understand and apply various thermal analysis and optical microscopy
techmiques,
3. Tounderstand Electron microscopic-and techniques for replica preparation,
4.  Tobe able ty understand the hasics of spectroscopic technigques and other assocrated
aspects.
5. Tounderstand the basics of diffraction methods and surface churacterization methods.
UNIT-1:

Importance of Material chamcterization, Classification of techmiques i':_n- uhurm:f.mm.inn.. _
Vaeuum svstems: Vacoum range, Vaouum Pumps: Rotary, Sorption, Turbomolecular, Diffusion, lon,

Crvo. Vacuum measurement gauge: Pirani, Penning, lonization ete. Lise of Vacuum systems in
saterial Charactertzation technigues

Thermal. i cal TA, TGA, TMA and PSC,
ermal % techniques: Princi I::.wﬂr'kmgandapp[n:mmrnfp \, TGA, TMA |
E rcal |$iﬂ?ie$itque5: ['rlelpa.'liur,gi:'_.al Microstopes, ﬁbﬁrrﬂtl.ﬂﬂ in I:!p:mnt_ m:emﬂnr :_—. m.
r::i;t&i Polarized light in microscopy. Differential Interference Contrast Hluminatinn, Hot Stage

Hltl‘l’.lj.-l.'.ll;'l:l:r. color metallography, and image aalysis technigues.

LNIT -1EL: S Construction and Working of TEXL SEM, STEM.
< : - Flectron beam, Principle, Lon .

I-_I_:i:lrnn_ lmw?:m:?;imiunﬂ amd applications, Technigues of replica F‘Pﬂ{“ﬂ:":':;{ e Tt

with LI_-\-::{I_TIEI' i':aupy_ Ficld lon Migroscope. warking of AFM and STM with their g
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anal qpp”ﬂlﬁﬂﬂi-

UNITAVE o chniques for chemical mulysis:, UV-Visml(UV-¥IS}, IR, FTIR, EDS & WIS, X-
Spectroscople

- heorption spectrometer{ AAS), Atomic Ernission spectroscapy
(AES), Secondary Jon m

UNIT-V: woray diffraction methods, determination of crystil structure, lottice
; . i Bpnps Lo, A-Tay
Diffraction metho

i i o demmerits.
F‘“”"“'"L"'; lg;:::r:‘;r;:'ﬂrmf‘;‘ﬂ&:&‘"‘: LIPS, Auper Electron Spectrascopy, Electron Probe Mo
eirfnee ehB o
r';n[\l:lﬂl‘ﬁ (EPMAL LEED.
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REFERENCE BOOKS:

1. F. Weinberg Editor, Tools & Techniques in Physical Metallurey, Vol, | & 1, Mares] Dekker

2. John . Sibilia, A guide 1o Material Characterization & Chemical Analysis, VO Publishers, 1083
3. JM, Walls, Ednor, Methods of Surfoce Analysis © Techniques & Applications, Cambridee
University Press, 1990, -

4. B.D. Cullity, Elements of Xeray difTraction, Addison-Weskey Publishing Company, [NC, 3§
Besnhard Wounderlich, Thermal Annlysis, Academic Press, INC, 1994,

6. B.L. Gabriel, SEM : A user’s manuil for materinls Science, American Society for Metali' T An

Introduction to Materials Chemcterization by P. R, Khangaonkor, Pentamn Intemational Publishing
{India) Py Lad.
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AW ANCED CNC TECHMNOLOGY
COURSE OUTCOME

To understand features and programing of NC machines.

1.

2. Tio be able to understand NC pan programming and its relaled aspicts

3, Tounderstand the basics of DNC system and adaptive controls,

4. Tounderstand and visualise the Rapid prototyping and all other associnted techniques.
5. Tobe able to understand the hasies of post processors and the wecessity of it

UNITE:

Features of NC Machines : Fundamentals of numerscal control, advantuge of WO sysicms,

classification of NC systems, point to poing, NC and CNC, incremental and absolute, open and closed

lnop systems, Features on NiC sdaching Tools, design consideration of NC machine tool, methods of
improving machine pecurcy

L-‘![ u:

NC part Programming: Manual memmi;w?mcﬁ'?lg_ mﬂ:;"}:ﬁmwﬁm: T::II!nns.-
HiCATy . Tpoling for U : 2

“:'::-rd-l. I::::;fir aﬁmqmllﬁﬁgfz:aghm foed toling system, modular fiymuring. goick change

5Y .

tooling system, wuomane head changers.

it Ad . , 4

UNIT 111 proly  Introduction, pe of DIME ssslanes, nlﬂ'l.unmg;:;. an

foii SEEEH.’ l!nt';*-lc E':::i‘-f‘:ﬁﬁﬂl with optimization, Adnptive control with constraints.
i &} e ; : PG

ﬂﬁ:ﬂ control of maghining processes like turming, grinding

3 SoF Sumbard Frepoxiion
LY ll'v: runing: Introdustion. Stereo-fithography, Selective Laser Sintering, Fusion Depa
Rapid Prolofypine.

syodeling (FIM) LA, Rapid Toaling-

. i weasity of o Post Processuor, the
UNIT: e G ittt P8 s, B e
Pant Pro ] sagrir, fhne [ i : {
genenal "‘{‘”‘-”‘”E}'n"n;lﬂi':n'f{‘;lm curiables n the DAPP-lmed Post Processer, the ersative ol 3
L-.“m“-"m -:a“ﬂﬂ

pADPE Based Pt Procuesr.

L mgl:E:.ﬂrnl of Manufacluring Systems { Yornm Korem | Me Graw P it 1953,
j o Compate

hine Tanls Tund ook vol 3, (Aummation & Control) | Manfed Week | John Wilcy 1'-"1_11‘
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Paper Code- NTM-103
SENSORS A ‘ X e
SENS ND SIGNAL CONIDTIONING

COURSE OUTCOME

Tov understand e Basics ol measurement and the ¢lasaficabon of sensors

To understand the basics of motion and proximity senaors, -

To winderstand the basics force magnetic and heading senson,

To understund the busics optical, pressure and temperature sensors.

To understand the basics of signal conditioning and aspects of data acquisition system.

L e

UNIT 12 INTRODUCTION

Basics of Measurement - Classification of errors — Eror amalysis ~ Static and dynamic
charscleristice of transducers — Performance meusurés of sensors — Classification of sensars - Sensar
calibration techniques — Sensor Cutput Signal Types

UNIT 11: MOTION, PROXIMITY AND RANGING SENSORS

wotion Seascrs — Brush Encoders, Potentiometers, Resolver, Encoders — Optical  Magnetic,
lndictive, Capacitive, LVDT — RVDT - Synchro — Microsyn . Acceleromelsr. - GPS. Range
Sensors — RF beacens, LTlirasonic Ranging, Reflective beacons, Laser Range Sensor (LIDAR)

UNTT 111: FORCE, MAGNETIC AND H.E.ﬁ.]]-lNGIEE._HE{}RS !
Strain Gage, Load Cell Magnetic. Sensors —ypes, principle. requirement and advonipges: Mugnicto
cesistive — Hall effect — Cuorrent sensor Heading Sensors — Compass, (yToScope, Inclinometess

1v: OPTICAL, PRESSURE AND TEMPERATURE SENSORS
Eﬁg conductive eell, phol volimic, Photo n:slmw_:. LR = Fiber optic seniors = Prossire —
[japhrigm, Belows, Pieznelectric, Temperaune— 1C, Thermistor, RTD, Thermesouple,

AT Vi SIGNAL CONDITIONING _ . e
:.th:dT|:::: “honal Canditioning — DU and AL Signal condinioning — Filter md hlnl:ntmn Uireuits -
n;;m]c-n;ul Amplifier Specifications. Characteristics and Cireuits - Voltage and Catrent Amplifices
~ Transmiting Circuits _ Fundamentils of Dt Acquisition System.

FERENCES: : 2
:“i’l::lrr?nl;hlill..:i-u!m:r wrnll Actuitiors, Prentioe Hall of India (Pv1} Ld. 2005

3 Emest 0. Docbln, fgnuurement sysiam, Applization and design, Fatn MeGraw Hill Pubskisislie
Con  Fifticth Bdition, 2004 | ‘
l::lng'gr'::i-; LI‘.ldr":. :u'd Mawsnan, Burd ond Loader, Mechateonics, Thomeon Press India Lid., 2003 8
1 RenpanathanS. Transduces Engsinecring, Allied Publishers (') Bid 200, —gh s
:l Aabon W. s Acchnfromics, Thomsion Press, 2000 3/
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MTM-011 PRECISION ENGINEERING g

COURSE OUTCOME
1.  Towunderstand the basics of pecurney und its wide opplication in various conirol systems.
2. To analyze tdatum system and types-of datum planes along with basics computations of
warioms Becuracy.
3. Tounderstand the basics of tolerance anakysis and other tolerance charting technigeis
4, To undersiand the basics of surface finish wnd the utilieation of 1olerunce in it.
5. To understand the hasics of nunotechnology and measuring sysiem processing.

NIt Iz |
Concopts of Accurney - Introduction - Concept of Accuracy of Machine Tools — 5|:|||:||ﬂ:.1|]|
Disnlocenent Accuricics — Accuracy ol memerical Ena:lll'ﬂ1 Symrml— Frrors rh:lr: 10 Huljn:n::d
Inierpolation Displacement Measarerment Sysiem anxd Veloemy Lags, Cieometric mﬂ;:;::r; -
Tolerancing Tolefance Fong Comverssns = Surfnm.a. Feahmes, FuﬂnﬂF nr?&: e
g ﬂd_db Casti= g e .-jl: pozch to Tolerzneing
Feature of Represeniation — Farm Controls, Orientateo Contruls - Logical App

INIT T srouped Dotum Systeens — iferent fypes, two and thees
IL'.i:rIL-LI Systems: Desig nl‘lpl'rﬂdﬂmmﬂtm 1;1“.-;: Greuped datum -F,!r'ﬂ:"" with SE;:E':"‘ and pOES 1'“:.
m:;ﬂ:} Eﬂ:ﬂ?ﬁ;ﬁ;l:;ﬂ system with spigot and recess pair ard tongus = sioeyie= CRMP SRS
znd hols: : 3 ; .

Transautianal and rotational AECUrRAEY.

i : Jirtosis, Process Cupohility
UNIT L Anithysis: Ifrocess Eﬂ{n‘bl["‘y' M, \fmﬁ::_:mnﬂ
Taleruncs ALK Cost aspects Feshite T0CRC O re for typical shall fype of components

s fetrich. LPr cchniques - nTnumﬂnn i : Toleranoe ysheets and centrally
Featwes — functional and

= i i ¢ ratumi
pProparitian of Eme p features B facilitate machining, e cdesign for sty fasturesd,

=n;]|:,1-i.’.. E=3 IL_' anth r.1r.-!-|g'l1 = M“hiﬂma :L\Iﬂ‘lﬂl‘ﬁ“h‘lrﬂh R
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Fundementals of Nanotechnology: System of nanometer accuracies — Mechanism of metal

Processing — Mano physical processing of atomie bit units. Nanotechnology and Electrochemical
atormic bt processing,

Measuring Systems Processing tln processing or In-situ measurement of position of processing

point- Post process and on-machine measurement of dimensional features and surfaoe-mechanical
und eptical measuring syslems,

TEXT BOOKS:

|, Precision Enrmeering in ManufacturingMurthy R, L./New Age International{F ) Lid, 19596

2. Geomeiric Dimensioning and Telerancing / James D Mendows / Muscel Dekker Ine 1993,
REFERENCE BOOKS:

I Nano Technology / Norm Taniguchi / Csford University Press, 1996, A
2 Engincering Design — A svstemutic Approach | Matousck / Blackie & Son Led, I m?
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ECHANISMS CHINES
COURSE OUTCOME
1. 'Tounderstand the basics machine and strictuee, degroe of reedom, inversiom of simple
mechonism.
2.  To understund the concept of friction and is tvpes, hakes, and bearing
3. Tounderstand the hasics gears and fis classifiation alonj with the basics of eanp.
4.

To understand the basics of vibration and the methods fo reduee the efleat of vibration
5. To understand the basics of machine tools and ils construction fealupes

UNIT I: MECHANISMS \

Definition - Machine and Structure — Kinematic Jink, pair and chain - clusification of Kinamets
pairs — Constraintée mation - Degrees of freedom — Slider grank — Single and d.fublr - Crank rcker
miechanksms - Inversions - applications. Kinematic anatysis and synthesis of simple mrechanismé -

Determianation of veloeity and accelerntion of simple mechan sems.

NIT Iz FRICTION . N
%:.rpu.- of friction — frichion in serew aird mits — pivat and collar - theust h._ﬂﬁf, - ;li:u, :ﬂ"fm
pI.Jl'lI‘: and diso elutehes — beht (flod &_vm ln:'r;:bin'. d?\:‘;m an::u;“ y IF:IJ‘ mndiﬂm kS

ives — Hatio of tensins — ol i et be
ﬁ?::u;d;uﬂ:;:mnﬂﬂiﬁimﬂ _ hasics of brakes. joririial md_hmihn; eloment bearingy hydeosta
and perosistic bearings — recirculnting ball serew arud it assenihly.

: .. . Fapasing — interferengs

(ienr e e and ematry-nomenclanire of spur ond hetieal gears — Il:w al pl.aﬂugmlm : eren .

re :rm::lf afl n'H-rihnum- pumber of poeih i pEArErgCnr prodirs-simple and compe geir train
gl nal

-I‘ nni Ve

- (Rl < e — foeno |r‘:.1'|:5r:‘ﬁ|.|ﬂ‘|.1ﬂ
LRIT IV VIBRATION | ot degres of froedom SysiEt ki
O i ';ndlldc?m[ﬁdh:}::ﬂm N hration aberption = esianak VDG of shafls — itgle 2

= 1 | |.1.ﬂ“ i
“‘:Ilnhml b'u'“lLl“h E.M[q:d .'|||.Hrl| I:l“lf-ll 'lm‘:d (L1 L]
m a

UNIT Vs AACHINE TEMILE

featurey = op _ ; %

s tmehing toul 'Fl;'_“"“"::l{;“ 1:1".1,';1“,_.“ hydrasilic and electris stepped anid varlable speeds wpindic
schine -

sy st fr mc

i
js andl feed (v LmEDE g rechprocalion goien gener
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contions of lathe, milling imaching, dilling muching = Brive
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REFERENCES:

| Dr. R Bansal “Theory of Machines™ Laxmi Publications (P) . N
2.G.CSen ond A. Bhattackary, Y., New Delhi. 2011,

"Hﬂﬂlﬂlﬂi nan:hir;; bools™ | ew Central A 164!
3. Joseph Edward Shigley, Charles R Mischke, “Mech g b"“'l k Ageacy, 1993,
Intermational Edition, 2008 unticnl Engineering Design™ Megran Hill

4. Malhotrm D.R. and Gupta HC. “Ihe Theory of machines" :
Publications, 1989, ) things” SatyaPrakussm, Tech. lodia
3 RS Khurmi and Gupta = Theory of Machines™ Furasia Publishing House P Lid, 2012

&




},-; I{hwaja lGoinuddin Chishti Language University

ettt gpsaegier feiecdl ot ReaRiene, mams, ey (eirez)
Lucknow, UR, {indlia)

L STATE GOV RN AL NIVE
iMterogndeed Uniler Section 20 & KR 6f the UG Aei, :::‘-:: ::ﬁﬁﬁ:ﬂ
T d T rl vy (AT

L & r
: : . Paper Code- MTM-013
METROLOGY & COMPUTER AIDED INSPECTION g

COURSE OUTCOME
T ungderstand the basics of metrology and instrume ket
| iils fii i
To understand the wse of laser in metrology and lum-g_rp;:h}l :21:.2:21; e
To understand the specinl measuring instruments and technigues I
To understand the basics of co-ordinate measuring mochine,
To understand the basics of sensors and its utilaation in nspectan.

e

UNIT 1

Metrology nnd Techniques: Standards in metrology, definitions, Teaceability, Chamceristics
Length & Angular measurements-Review of standard mstruments, Gi3 and tnlerance procedures
Heview of dimension & form tolerance and methods of memsurement, Tolentnoe geulysts, Surface

metrology- Instruments, Methods and new approaches.

UNIT I A
Laser Applications in Mutrology: LASER light source, LASER inferferometer, LASER alignimen

selescope, LASER micromeler, Oin-line nnd in-process measuresnents of dismeter, Roundness
surfaee roughness using LASER, Micro holes and topography messusements.

UNIT HI: - - Omtnelectronic devices, contact gnd pomecontiet
Special Measuting tnatruments 8n0 Tﬂ“huﬂﬁiﬂs 1}'.1m' ool wear menstrensent, Surkace

S Aot i oot 21, e don e
ﬂfgn"ﬁ:um. Template Techniques, Surface i i
image processing system.

- beati Mon-conact Chb

léﬂrl;l:‘dl:;;tr Measuring Maochine: Types nffﬁ&ﬂﬁ?hﬁmﬁf&ﬁ tor- surface fAinish

e : for dimsensionnd | , " pA%] Eml dagn
peing checi npf;?;izsrn:::mﬁm OF dotm Lsing coniputer, Duta integration of CM
oasurements, 5
fopaing in compuiEr
ooy deteatons, defbection methods-beamn
Pruximity detection, Applicntions of [nductive and Capacitive

i fmik st e,
i i caing applisitions asar sensoes und Him
jry senEars. |pderniandmg miEEaIve § I"Elrthilni e tmions B S

prosimi aalpry=Har e ; ' f
Adymicts !ﬂTEIiJf:f:ﬁur. Factile mensors, Likiranomns sesors, 0our sesam: T}
7
Ar
|
ﬁl

UNIT ¥ fomt Mﬂnnﬁ:ﬂurinF_ﬂF'Fﬂh"""”““’ of pho
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Hoolks:
. Fundamentals of dimensional Metrology T. Busch und R. Harlow Delmar, e
. Engincering Metrology G. Thomas and G. Butter Worth PUR
Sensors and Control systems in Manufacturing Sabne Selomon MeGraw Hill Book
. Measurement systems: Applications & Design Doehelin International Stodent Edition
- Opteelectronics for Technology and Engineering Robent G, Seippel Preatice Hall Indin
. Interface Technology for Computer Controlled Maruficturing  processes |I|r;:h-llemha|:l

Armbroster and Ulemann Marcel Dekker Publications; WY

7. Optoclectronics J. Watson Van Nostrand Rein Hold (LK) Company
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INDUSTRIAL AUTOMATION
COURSE OUTCOME
4

Understand basic concepts of sutomation, levels of sutomition, use of audomation in produstion
system and produciion economics.

Apply appropnate automation technigues 1o solve Industry problems

Analyie different materials handling and produet identification techmiques in auiomation.

Design automated assembly svitems, inspection and testing methods i solve the specific need
of putomation im industries.

Assess current s and future challenges in the field of industries automaticis
UNIT I:

2.
8

-8

Introduction: Automation in Production System, Principles and Strategies of Automation, Bisic
Elements of an Automated System, -Advanced Automation Functions, Levels of Automations.
Production Economics,

UNIT I

Material Transport: Automated Flow lines, Methods of work purt Transpor, Transfes Mechanism,
and Buffer Sworage.

UNIT Hl:

5 . =i oass of
Aaterial handling and Tdentification Technologies: The [nnlmul handling function. Txp
I:'-'!uinﬁ-al Handling Equipment, Analysis for Material Handling Systems, Design of the System,
Convevor Systems, Automated Guided Vehicle Systems, Auviomated Storage Systems: Storage
5-}'11.I:I'[-‘I Performance, Autonated Storage/Retrieval Systems, Work=in-pro¢iss Stompe. Product
identification system: Barcode, HFH) ele.

:l:n-uminvt;d Assembly Systems: Design & Types of Avtomaied Assernbly Systems. Different
cantrol technologies in automation:

il jon Principles ond Methods, ‘Seisar

nd Testing: Automated |nspection Principles and | Se
#ulmnTt'iszzﬂT:;:u::ﬂ tnspection, Coordinale Measuring Machimes, Other Contact Inspection
wf;hm:]:,gh-!nchin: Vigion and other optical Inspection Methods

MCRS AND TEX 5 =
1 o A U?E:,,:E:ﬂ Production  Syytems and  Compater  Integrated Mooufoctusing™ K1 T
srover, Pearson Education, . ‘ e
1;"—:TI'T|1:I1'|1||1::r Aased Industrial Contral” — Krishna Kant, EEE-PHI "
Principles and Applications of PLC — Wehb Jolin, M:l'lh!lhunﬁl"."-l.,__ .
4. =An Inroduction o Automuted Process Planning Systems™ = Tiess Chiu Chang & m.;t._-.p,k,-,,
4. = o
Wy |

. #
5 ooy of Al soenathon” = Amber GoH & PS5, Amber, Prentice Hall S
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SYSTEMS DESIGN
COURSE OUTCOME
1, Understund the ke elements of mechtronke systems, desipn optimization and identily possthle

applications of mechatronic sysiems

. Apply the analytical skills 10 develop mathematical model of electrical, mechanleal, efzeim-

mechanicat and Tluid systens,
Analyse the developed mathematical model of clectncal,
fluid systems through simulal s and optimise the desizn
4. Design the circuits 1o interface various sensors 1o mechiatron
svstem for DIC motor position control.

5, Assess the curvent research tssues and futisre directioms in the field of automation for washing
machine, digital cameras, pH controller, temperature controller eic.

UNIT & " _
‘h;tﬂhlll‘ﬂl'lla.'- systems, Key elements. Wechatronie design proCCss. .*I.pplneaum tpei, 1_n1r.-:rf:|;m:;
sues, Man Machime Imterfaces, Sofcty features, optimization of Mechatronke design. Fmiilt
dingnosis,

INIT 1: ) e )
\inthematical models, Bleck dmgram mnﬂ:!hnﬁ &mrl_lrg}; approach, Em;e:&ﬂﬂh:;ﬁz

: ical, Mechanical, Electro-mechpsicn wid systems. 5 : L Lo
Etmf;tu m?ﬂd l:hs;.l lonp ientificution. jaint inputiaupul identification, State esHmARTs. Model
W alidation.

Ehﬁ.ﬂ-‘:::l hasics, Probabilily conccpis i simulption, Discrete event vimiilation, Simuldtion
Y 4

scthodobogy e Sysiem mudel companents. Continuos systent modetiing, Mome Carlo
by L ¥

sirmaelntion, Agylvsis of simulation results, Qimulation life cycle.

(3* ]

L

mechinical, electro- mechanicnl and

i¢ wysterns, Pevelop the enngrol

EFITE'::E“; {15l lation and Doiniplng. Sy sbem. Position Control ol Permanent fiiaenel DO malor
i sl S

i : for Gireen House Temperiure.
$ e AMEL ienl encoder, Aummﬁ_‘lmll Ay sl  House TS
ﬁ*ﬂngd.ztl: F::.f:.ﬂ?:r: q-qﬂs!em. Gipain o Wedghing  syslei, Halenoid Foree-Displagement
FEIes :
Calibiration system
UNIT V. . endiral. Auto-foensing in Digind Cameras, Active
e W saching, Hand Brive cOmits _ jiunl Cams
Auromalic 'f':'.d:li_;':lﬂh_., W jsunl Servaing wodels, Thermal cyele faigue of o Cordnic plate, | ”.
lI= .F:rllwm,:wll-'"h Doy, femperinie control system, Skip control of o CD pluyer, Sl pl
*ELE ) v ;
f-_‘. : fe gl ¢ coptrol, Tima shilny B lwer r::_;" |
|

ol

| MM i
= H?'* £ ,ﬁlf *:““.-}f’;ﬁ"}’/fx Q\L\j%ﬂ/ '\f\i‘
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| Devadas Shetty, Richard A.Kolkm, “Mechatronics system design, PWS publishing company,
2009, '
1 Aoclon “Mechatronics — Electrinic control systems in meclunical and ebecirical engmeering, Ind
edition, Addisen Wesley Longman Lad., 2009,
1, Brian mMoTTiss, “Amamated manufacturing Systems — Actustors Controls, sensors and Robeuics”
MeGraw Hill International Edition, 2000,
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=9

PaperDode= MTM-011
Credit=-3
CONTROL SYSTEM

COURSE OUTCOME
1.  To s oble to understand the importance of mathematizl medel and Industrial potamstls
controls.
To understand transient response analysis and representation of trefisfor functien
To understand and utilize the stability analysis and its various inathods ta analyzs

stability-

s

i Toundersand the basics of stale spoce and stule variables. 1
5 To be able to understand the state variable and analyse the state mesdels 2d s aseciziad
matrix.
UNIT- — clased loop ool — Dilffarentia!
Matherratical Model For Plysical Sys f’“ﬁﬁ"’mnr"f oo atgehrm - Sigash flow geps -
eguations ﬂf_pT'l'_'rﬂﬂ-t systems — I

: L fwa =l sctions -
Eﬂ:{gmmn ;:u:ﬂ# - Classification - Propomnionz| .dmnﬁlT iﬂiﬁﬁ::;ﬁ# el
Liguid level control sysiems’ with pu"nilm'luzrﬂdl and integml conro

glectronic contre
i f wd secrnd ender
.“nl Response Analysis - Sundard signals — ORI pespense of first
ansien ) |
:-_I_-'s[ﬂ:ni- Gieady state grrars and ermar

. 3z |..||;T:.E'-IT i
function of DT seryomioior — AL SSR L
s sontatins Transfet o : stems - Representation by
TrmtiEs F"“ﬂ"“iﬁﬂ'yﬂ:ﬂm lock diagram representation of sSEE

S:m:hl.'m!ﬂl-ll frism

conditions for siability = Hurwit gzhitiny

Analysist CoRCEpts gt whrﬁﬁ;laliw suabillty, Frequency Respomss AP-;':‘“
5:.-111[-;:'1'!-' outh's stabiliy critcrian = Jot, Pl plot - Myigist suability exenion.
griferian =

ey
loris concept ~ Frequéncy 17 |
of ity & sl variables = Darivaion of $t3is.

» Concepty - A ey !
WITY e Mailel amil .L'fﬂh"ﬁ“ ,rm.l Elmurrlim of svslents --Tmm[‘:rg\lnﬂ Saln tIL__‘E} /
state VIS o dinprans = SHIE space {comtrolialiility and obscrvability. /
gndes fom ﬂl':;cn:.: ransltion maed = Concepteal €
e erpaniel ==

S /
11 | %éy .J
- Qo W J\\\
\
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(Recagmized Under Seetion 240 & 12018) of the UG A, 1956 & ':I..T::ilu..li;:u:dhﬂ WL

TEXT BOOKS

1. Control systems, Principles and Design | M Ciopal / TMH.

2. Modern Control Engineering' K Ogata ¢ Prentice Hall,
3. Control Systems (Anand Kumar / Prentice Hall,
REFERENCES:

1. Contral Systems Eagineering Nagrath & M. Gopal! Wiley Eastorn,
2. Automatic control systems! B.C KuoJohn Wiley & Sonds Modermn Contrl Svetems/ Richard £
Dol and Robert H. Bishop v

i
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1LE STATE DY
Tecoznized | STATE GOVERNMINT N
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: wed Iy (AETTE)
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L i Iy I
- R Paper Cade- MTM-22
P CCTRONICS AND : Credit- 3
COURSE OUTCOME
1. Tounderstand it _ . |
meﬂ;:m‘ the basics of prwer elegtronics and designing circuits, riting andl

3 To be able to undersiand the gircuits of converters and inverlers

3, To understand the basics of Industrial motor control and controellers.

1. Tounderstand the basics of relays and mathematical model of it

5. Tounderstand and utilize the basics of process controllers. and dinital controller.

UNIT-1

[ntroduction Introduction 1o Power clectronics- Power clecironics versus limear electronics-
feview of thyristors- Power FETS — Turn on and off circuits- Microprocessor hased firing errcuiis-
Serics and Parallel operation —protection circuils- [3esign of snubber cacuits- rating and protection,

UNIT-I1
Converters and Inverters: Analysis of holf controlled and fully controfled converers Ehaal
ponveriErs= Analvsis of voltpge source and eurrent sounce- {urrent source and senes gonveriers

LUNTT-TI

Industrial Molor Cantrol + Methods of controlling specd — Introduction and DC Meler eonirols

use of sicrocontroller for control- Feedbick and Feed forsard control- Step-Up 2nd Step-

[Down Choppersuse ol Choppers: Frequency converters and eveln converters.

e i  Eigen values and Eigen

i 51 rd Eigen value problems- propertics of buaet (3 e
ﬁﬁylﬂﬁ;:;?wfﬁﬂ::;fn;nﬂd;nﬁ;ﬂr GyuIm SejEnCe Jacohi, Givens and Houschnlders
i ;

rrarslormations.

UNIT-Y ; . ;. controls Process Chamctersstics: ONTOFE control-
Controliers * Elements of process o O rolce Temperstirs

Procest " . vive control- electranic -:u:_mlmll:rn_u .
Propartond |l i ;|r|u=||ﬂ|.- ol chig bl ppntrol,

Mo amich prEssHIE

TEXT BOOM | Hathat Weiner: e irstrinl eleptronics lreuits and applications” — peentice i‘r

b Bengdiel AN
|, R.Jalph e Delltl, | Ci

il of Indin NEW . >
g i:'/'_'f fggt‘_’- / % /
-t At / =t / -. ':-{:;-'.-'f /

_.-{JF-I‘H"_F '.__ _ X -
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"'-‘fl'-i_L.L'J-'" U STATE GOVERNMENT UNIVERSITY,
~ (Recopnieed U nder Seetinn 20 & 1200 of tse UGE Act, 1956 & B Teel Approvail by IAICTT)
REFERENCE BOOKS:

1. P.C Sen. “Principles of Electric Machings and Power Edectronics”™, John Wiley & Sons bnc 2nil
edition, 1997,

2 Harrott. I Process Control™ Tata MeGraw Hill 1991.
3. Joseph Vithayathil, “Power Electronics™ Principle and Application MeGraw Hi
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- T e et anen RvaRiam, s,
¢ —H J IKhwaja Wolnuddin Chishti Language University,

g LI STATE GOV RN
) e thecognioed Undler Section 200 & K20} ul the LG Ael, |

Lucknow, U.P. (India)

TENT UNIVERSITY,
L& WL Tweke & pprmved by IAMEE)

¥
;‘ I :'I Paper Code- MTHM-023
Credit- 3
IN 0 4
COLURSE OUTCOME

L. Tounderstand the basics of 10T and its framework and architeclure.,

2. Tounderstand and hardware for HOT and various associaled sspects,

3, To understand the basics of network and communication aspeets of 10T,

4.  Tounderstand snd application on asluino.

5. Tounderstand the challenges nssociated with WOT design,
UNIT I

Intemet of Things (T Vision, Definition, Conceptual Framework, Architecural --i::w.lmr_lmnlnn'
behind 10T, Sources of the loT, M2M Communication. loT Exzmples + [hesign Principhes- for
Connected  Devices:  loT/M2M  systems  layers and design ﬂmd:nlmmm cammumicaiin
wechnologies. data enrichment and consolidation. ease of designing and affordability

TNIT 1 ) .
:1::::}-:;41-2 for IoT: Sensors, Digital scosors, aelators, raghic Erﬂlquﬁ Mmtﬂ::?&ﬂ:_gfl{]:ﬁr
technology, wireless sensor ﬂﬂ'l-"'Egﬂ- mﬁ%m‘;ﬂ;;::d !Imdwﬁ ;;Hmfm-rhss-uchn:'. Arslurns,

1 E uling hasics, Cverview ]
Emmlf:idr{ﬁ:rr} ;:.3 Beagle Bone, Intel Galileo boards and ARM corlea.

UNIT 1k : adim ppesss sues, MAC protocsl survey.
ok prcts 11 loT: Wircless Medium o : .
;lﬂwmi:mﬁh{ﬂ?;;‘:wn'ﬁn?mg r deployment & Node discovery. Tala agiregation & dissemination
WY ey )

e w:'nﬂ the Ardunio: Ardinio platform Hoards Anatomy, Ardunio IDE, coding. using
Prajsramimni

; ardumie for loT.
or. using libraries. addithons in nedunic, programming the ardume
cimid [l

; . Chher
o in 10T Design challenges Developmen Challenges, Sceurity Chaflenges
[ hian (e s

: o . | fications,
- i enlih, City Automation, Automative App

i fosi sman Melenng. EE-healih, : : | r
A IL;II:::‘\FF-'.:;!::':TD:;ﬂt Communienting data with H/W units, wiles. bl \

e auiom '

::1&11 street lights m smart ety e1s. Llcsign Ef

Pl 7 @5‘/
.J.]l:r:a'_ ﬂ?‘c"’*ﬁ‘ -~ e ;;’f/ .
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LI STATE GOVERNMENT INIVERSITY,

(Recognized 1mder Section 200 & KXY of the UGE Aet, 054 & 0. Teclu A poEavet by (AICTE)

REFERENCES:

1. Olivier Hersent, David Boswarthick, Omar EHoumi“The Internet of Things kev spplications ane
protocols™, willey

2. Jeeva Jose, Intemet of Things, Khanna Publishing House
3, Michael Miller “The lnternet of Things" by Pearson
4. Ray Kamal “INTERNET OF THINGS", McGraw-Hill, 18T Edition, 2016

5. ArshdeepBahga. Vijay Madisetti * Intemet of Things( A hands on approach)” 18T edition, V|
publications, 2014

6. Adrian McEwen,Hakin Cassimally “Designing the Internet of Things” Wiley India (ﬁ(

¢
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Paper Code- MTM-N24
Crealit- 3

£ BAS 110

COURSE OUTCOME
Understand the basic computer architeciure including serin) and  porallel omemusicition
techniques, develop the understanding of LAN, WAN and MAN Networks,
Apply quantization and sampling technigques: on discrete and continupin ignals for designing
various ADE and DAC,
3. Analyse multi-channel annlog signals and understand the concept of universal (A0 card,

Design fowchan and program mlgorithms, develop the understanding of programming and
dehusging techniques.

A ssess current research 1ssues and future directions iy eld of virual instrementation.

L[]

Lr

UNITI: -

i i Tl
Rasic Camputer Architecture, Components of a PC, Serial and Purallel Comnionications, Paralict
p;icﬂﬁﬂﬁndti R5232. USH, ISA, PCL, PXL, PCI Express. GPIB Protocols. LAN, WAN and MAN
Nelworks, RS485, RS 422, LX1 Protocols, Modbus, Field bus, Ethemel, CAN bus, SCABA and

nes

URIT 11t i Chaanti i SADCDAC,
Continuous and Discrele 5"1[5"“"" SﬂmF:‘njﬁan?u{ mﬁﬁi“;ﬂsz ﬁutu-it:mrﬂ differential

: d Sampling Irequencl, ? sk . i
?nﬁmsn:mﬂm e ulti-charinel analog signals. Conceyit, Tier, Counter and analog eHipat in
Universal DAQ card.

LINIT 1 Flowehari, Variables & Constaots, Expressions, Data types. Input ouipil aperutions,
Almomithm,

ditional Statements, Looping, Sub-programa/Functions, Areys, Stuchey und Clmsses,
Comditiona - ;
Inheritance, Palymetphism, Debuggng.

UNIT I¥:

GUL Graphical
Ewvent based & ,
I.uu._-_,;-_-gim_l of datn, Vi

hmiaues: Processing Datn in GI, Loops mul Sfructures,
*RI"T'IH?JTIT:::ETJ I:“pi:mf;:mmﬁh?gl aned Lol Varnbles, File 180 opertions, paralle
N priral Instnumeint and control, WISA & 5L .

REFEHIE:?FHI";# Compinor Sysiem Archinecture, Prentice Hall of Indie, Third Editon, 2002 a
1, hlbrrie aant "

P Hayes, Comier Arehiteetre ond Organizotion, MeCiraw Hill Tmermational, TITE)}}.}
2 Joho ¥ ¥k,
Ty

A s 11“: & ‘%J
"-'1;;,- Z f‘E"r*f‘T fmf “‘l) g f*;?j X

- 5 | 5 ("‘4‘
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_ LB STATE GOVERNMENT INIVENSITY,
illecosnkied Uniler Seetlon A 1200 ofshe VGC Ay 15, & Wlech Appread By (AT

Edition, 1998
3. William Stallings, “Compuier Organization and Archiecture™, VI Edition, Prentlee Hall of India

2003,
4 Krishing Kant, *Comiputer based Industrial Conrol’, Prentice Hall of India, 1997,
5. Gary Johnson. LabVIEW Graphica! Programming’, 11 Ed,, MeGrw Hill, 1997
. Sanjeey Gupte, "Virwl Instrumizniation using Labview” Tata MeGraw Hill, 2002,
7. Jovitha Jeome *Virtual {nstrumentation using Lab View® P Lenming Put Lad J00ES

o
\ /

21
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. - " AUDIT COURSE
S Paper Code- MTM-A
Ciredit- 0
COURSE OUTCOME
L. To understand the definition of problem and bisics of rescirch,
2. Tounderstand research design and methods of tesearch desigm
3. To understand the basics dutn ity classificalion ord imethodi of collectiona.
4. To understnd the basics dota analysis. interpretation and all aiber pssocinted napecty,
5. Tounderstand the types of research repons and all other basics associnted with i
LNIT 1:

tntroduction to Rescarch and Problem Definition Meaning, Ohjective and importunee of
fh‘ﬂ‘lfi;ﬂh- Types of research, steps imvolved in research, defining reseorch problem

LT 10

Research design, Methods of research desien, research process and steps involved, Liternture Survey
Llnft 101

Batn Collection Classification of Dota, Methods of Data Collection, Sampling, Sampling
technigques procedine and methods, Ethical considerations in rescarch

Ulnit Iz

[htn Analysis and interpretation Data malysis, Statistical technigues and choosing an
approprigte statistical technique, Hypothesis, Hypothesis testing, Data processing software (eg.
SPSS wte ), smtistical mference, Interpretation of reaulis

Linit ¥

Technical Writing and reporting of rescarch Types of neseursh report: Dissertation and Theses,
research paper, reviosw article, short communication, conference presentation ele., Relerenzing
amil referencing Mvles, Research Journals, Indexing and citation of Journals, Intelioctual
propeny, [agiarism

Text Bools N )

| R Kothar, Gy Garg, Research Methodology Mathods iod Technigues , New Age
Tterntional publishers, Third Edition, _

2. ftanjit Kumar, Resenrch Methodalogy! A Stgp-by-Step Guide For Beginners, 2nd Edition,

SAGE, 20% . ) R
3 Business Rescarch Methods - Danald Coaper deomp] Pamela Schindler, TMGH, 9th editiin

4, Croswell, Johm W, Resenrch design: Cualitative, quantitative, and inbed mathads
appronchis. Sage publicitons, 2013, ﬁ«

b -
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UL STATE GOVERNMENT UNIVIERSITY,
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L T F Paper Colle MTM-151
°© 0 3 Credit-2
£%
COURSE OUTCOME
1

| %3
To get familiar with the MATLAB software. v (o
1. Toget basics of LABVIEW poackage / y
3. To et familiar with the VEE pavkage.
4,

To understand the LVDT und application of sensor.

LIST OF EXPERIMENTS:
1. Familiarization of MATLAB package.
2. Familiarization of LABVIEW package.

. Familiarization of VEE package o 1&/
4. Temperawre & Optical ransducers Uharacienzanion.

5 Strain page, Load coll choracterization & q:pl'tcuinm
%, Torque transducer characlerization & applicutions

7. LVDT, Acoustics Runging and Hall cffect sensor applications.

s
_._,..-:1';" -

e ?

-
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VAP STATE GOVERNMUENT LNIVE
Reenpmized Voder Seetion 200 & V(M) of the 16 b

£ ARl V980 & B Toth, Apprsid Iy (AMCTES

P Pupur Code- MTH-152
il i Credit- 1
WANCED CNC LAT

RSE OUTCOME
i Toapply the basios G & M codes
T apply apphication of CNC with tuming and milling process:

To uiderstand the working of various non-conventional machining process
To understand and get familinr 1o CMM.

T'o understand the basics and pet familiar with the hasics of NIXT technigue.

e e e

LIST OF EXPERIMENTS:

| Exercises on Manupl CNC Pant programming using G& M codes, _ _
2. Machining of paris on NG Machines including preparation of part progrem, aftef simulition af
tool path using suitable CAM software package.
3. Pan Programming using CAM software like MASTERCAM
4, CNC programming on Turning and Milling process
5. Experiments on micre-machining
&, Study and experimentation with CMM
riments with NDT techai ;
;- Eg-:mmm:]wi:h o :unT-::inﬂhJ machining processes. such ns EDM. USM. Abmsive
Mochining ete. @
'?.J:.Il:s-;“nl' %urfﬁu rghness meter and related experiments

t Small =/ \4
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Khwaja Moinuddin Chishti Language University, Lucknow, U.P. (India)

Y ILE STATE GOYERNMER T UNIVEHSITY,
{Recngniesil 1 nder Section A} & VIOIEY O thie LIGE e 1955 & B, Toch, spproved hy (ATCTE)

L T " Paper Code= MTM-200
3 0 0 Credin-2
vl i | Y MANICS
COURSE OUTCOME
1.  Tebe able 1o understand the basics equations of mass, energy and ils conservation.
3. Tounderstand the various types of equation, and its boundary gonditions along with few

mumerical methods.

3. To understand and application finite difference methods and other finite methods.
4. Apphications of various solutions of finite difference equations and its applicaions
5. Tounderstand the basics and applications of phase change problems and assoctated
methods.
UNIT Ik

Introduction, Conservation equution, Mass Momentum and Energy equations, Convective form of
the equation and general description,

LNIT 11z
Clarification inta various types-of equation, Parabolic, Ellipuc, Boundary and initial conditions.
Owverview of numerical methods.

UNIT LI
Finite difference methods; Different means for formulating finite difference equations, Taylor screes

expansion, Inlegration over element, Local funetion method; Finite volume methods; Central,
upwind and hybrid formulations and comparison for convection-diffusion problem, Trealment of
boundary conditions; Boundary [ayer ireatment: Warisble property. Interfece and free surface

reatment, Accuracy of F.D. method.

LNIT IV: .
Solution of finite difference equations: Iterative methods;

Ciperator splitting, Fast Fourier Transform applications,

Wintrix inversion methods, ADI method,

UNIT V: ; ;
i i [ da; Interpoiation funciions.

Phase change problems, Rayleigh-Ritz, Galerkin and Least square methods; 1

e and 1wi:£mms'inna] elements, Applications, Phase change problems; Different approaches for

moving boundary; Varlahle time Siep method, Enthaipy method.

Books: . <

1. Computational Methods fior Fluid Dynamics Ferziges Joel H Springer-Verlog

2. Principles of Heat Transfer Kaviany M Wllry-]rﬂgmnﬂﬂﬂﬁi

s Radiative Heat Transfer Modest Michacl Academic Press é
4, Middleman Stankey John Wiley, W
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LLF STATE GOYERNMENT UNIVEHRSITY,
(Hecagnied Under Seciten 200 & 1340y oF ihe LG A, VOB & TL Tk, Apgeean el by LABCTER

T Faper Code- MTHM-101
il ] Credit-d
INDUSTRIAL ROBOTICS
REE OUTCONE

1. Tounderstand the basics of robots and is conligurst 1

2. Tuo be able to understand the complen kinematics of robot motion and various methods
for location and oriemation of the oiyjedt.

3. Tounderstand the bosics of sensors and its apphieations

4. Tounderstand the basics of programming and few of the Al related techniguees

5, To be able to understand the robatic cells layouts and applications of robots in vanous

ficids.

UNIT 1

INTRODUCTION
Types of Indusirial Robets, definitions clussifications based on work envelope — Genemtions

configuratbons and control loops, ci-ordingte syshem — need for rabot — basic pans and Tunchions -
specifications

LNIT I
MECHANICAL DESIGN OF ROBOT 5YSTEM
Robot motion - Kinematics of Robot motion = Direct and Indirect kinematics. Homogeneols

transfonmations — linkages and joints — mec hanism — method for location and erientation of ohjects —
drive systems — end effectors - lypes, solectinn, classification and design of arippers — Eripper foroe

analysis,

UNIT 111

SENSORS _ :
Functions of Sensors — Position and proximity” s sensng
vision system — ohject recogrition and fmage transformition -
image analysis — appl ication of image processing.

_ tictile sensing — sensing jomt foeces —
gafety MONMOFNG sensor systems =

UNIT IV
ROBOT PROGRA MMING & Al TECHNIQUES : \ \ .
Types of Programming — Teach pendant programining - Basic concepts in Al technigues - Concept

of knowledge representations - Expent system and its cOMPANERs. .f}

UNIT V
‘ 5
ROBOTIC WORK CELLS ARD APPLICATIONS OF F.:I}BEIT - ,
H:?h:rﬁ: cell lavouts = Inter locks = Humanoid robots = Micro fobots = Application of pehoby
SLIFEETY, Manufacturing indusiries, space and undarwaier.
r
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Text
I.

2,

3.
4.

2

Books:- : ; .
Groover MLP. Industrinl Robotics, technology, programming end application Me-Craw Hall
book-and co, 2012 L ;

FuE.5 . Gonzalac R.C Lee C.5.06, Robotics Control, sensing ,vision and nielligence, Me-
GGraw Hill book o 201 1.

Yoram Koren , Robotics, MeOraw Hill 2006 _ k

Janakiraman P.A. Robotics and Image Processing, Tata MeGraw Hill, ?!'ﬂ"i'a-n__
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COURSE OUTCOME
Tor understund the basics microcontroller pnd its yarious papecis

To understand ond implement programming of 805 1 microcontroller

To understand and application programming of PICTBEXXX microcantroller

To be able to understand the various peripheral interfacing related with microcontrolier
Ta be able to implement PLC programming by understanding the basics and architecture

of PLL

gl

UNIT I: INTRODUCTION TO MICRO CONTRULLER
Micropeocessars and Microcontrollers = CISC and RISC - Fundamentals of Assembly language

Programming — Instruction to Assembler — C Programming for Microcontrollers < Compiler and IDE
~ Introduction to Embedded systems = Architecture 8051 family - PIC |BFXXX ~ family - Memeory

organization

UNIT 11; PROGRAMMING OF 80531 MICROCONTROLLER

Instruction  set Addressing modes — 10 Programming-Timer/Counter - Interrupts — Serial
communication of 8051

UNIT II: PROGRAMMING OF PICISFXXX MICROCONTROLL ER .
Instruction sel - Addressing modes -~ 'O Programming-Timer/Counter - Interrupts — Serial
communication, CCP, ECCP PWM progrumming of PICI8FXXX.

UNIT IV: PERIPHERAL INTERFACING
Interfacing of Relays, Memory, key board, [Hsplays — Alphanumeric and Gra
DAC, Stepper motors and DC Motors, [2C, SPLwith 8051 and PIC family

phic, RTC, ADC and

UNIT V: PLC PROGRAMMING

Fundamentals of programmable logic controller - F : I
of the modern PLC — Memory— Selection of PLC - Features of PLC - Architecture — Basics of PLC

programming - Developing Fundamental wiring diagrams — Problem E'DM".E' using logic ladder
diagrams - communication in PLUS - Programming Timers - Programming counters — Data

Handling.

unctions of PLCs — PLC operations — Evaluation

REFERENCES B i p i
|. Muhammad Ali Mazidi and Janice GillispicMzdi, “The S031 Microcontrolisgy wd

Embedded Systems™ Pearson Education, Ine lii_lﬂlﬁ. . &v
2. John B. Feat}lman.. PIC programing. MoGraw Hill International, USA, 2005. @
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3. John B, Peatman, Design with Micro controllers, Metiraw Hill Internathonal, LISA, 20403,

4. Kenneth J, Aviala, *The 8051 Micro controller, the Architecture snd Programming
applications ™ 2003..

5. James W. Stewart, “The 8051 Micro controller hardwire, software and interfaciung, regents
Prentice Hall, 20411,

& Frank D. Petro Zella, “Programmable logie controller™ sMeGraw = Hill Publications, 4998
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COURSE OUTCOME

1. To understand the basies of systems and models and their sirmulntions.

2. To understand the various steps invalved in the simulation process,

3, To understand the mathematical aspects of simulations.

4. Tohbeable to understand the various analysis metheds used for analysing the output..
5 Tounderstand the various Tield of applications aszocinted with the simulation

UNIT I:

S_}"Elﬂ.'ll - wavs (o analyze the system — Model - nepes of models — Simulation - Definition - Types of
simulation models. — steps invelved 0 simulation — Advaniages & Disadvantages Parameter
cslimation — estimalar — propertics — estimaie — point estimate — confidence jnterynl estimales -
independent — dependent — hypothesis - fypes of hypothesis- steps — Lypes 1& 2 errors — Framing -
strang low of large numbers.

LINIT 11t

Building of Simulation muodel - validation — verification — credibility — their timing — principles of
valid simulation Modeling — Technigues for verification — statistical procedures for developing
credible model, Modeling of stochastic input elements — Importance — various procedures —
theoretical distribygion — continuous — discrote ~ their suitability im modeling.

LIWET 110

Generation of random variaes - factors for selection - methods = inverse wansform — compasition =

copvolutipn — acceplance - rejection - generation of random variables — exponential — umfbrm -~
weibull — normil Bernoullie Hinomial — uniform ~ poisson. Simulation languages — comparison of
simulation languages with weneral purpose languapes Simulation languages V8 _':iimuin.lm-s —
<oftware features — statistical capabilitics - G PS5 ¢ _ SIMAN- SIMSCRIPT _Simulation of MM/
quele — comparison of simulation langsiges.

UNIT IV:
Cutput data analysis — Types off
glgorithm — Approaches for Stea

Simulation wirt ouipul dal anolysis — warmup pericd- Welch
dv — State Analysis - replication — Hatch meana methods =

COMPIriaems
i : —j0 - eues with infinite aniy
icati i ion — flow b shop syslem MM/ qu |
pplications of Simulation flow shop sysiem J p &Y : .

finite capacities — Simple fixed perivd inventory system —

2w = P
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TEXT BOOKS: _
|, Simulation Modelling and Analysis / Law, A.M & Kelton | MeGraw Hill, 2nd Edition, New York,

%L,

2, Discrete Event System Simulation / Banks 1. & Carsen L5, PH / Englewood Cliffs, MJ, 1984,
3, Simulation of Manufcturing Systems / Carrie A. / Wiley, NY, 1990,

4. A Course in Simulation ( Ross, 5.M., McMillan, NY, 1990,

5. simulation Modelling and SIMNET [ Taha H.A. / PH, Englewood Cliffs, NJ, 1987
5
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COURSE OUTCOME
T understand the basics of machine leaming and applications of ML.

1
1. Tounderstand the vanous models, boundary conditions associated with & hypothesis.
3. To understand the basics of Decision tree and nssociated various applications.

4.  Tobeable to understand unsupervised leaming technigues and associated algorithms.
8. To understand the basics of reinforcement learning algorithms.

UNIT I:
Basic Concepts, Introduction to Machine Learning, Applications of ML, Design Perspective and

Issues in ML, Supervised, Unsupervised, Semi-supervised leaming with applications and issues, A
Formal Learning Model, The Buntime of Learning.

UNIT Ilz

Model (or hypothesis) representation, decision boundary, cost  function, gradient  descent,
regularization, Diagnostic: debugging a leaming algorithm. evaluating a hypothesis (Model
selection), training/validatingftesting procedures, diagnosing bias versus variance and vice versa,
regularization and bias/variance, learning curves, Accuracy and Eror measures: classifier accuracy
measures, predictor error measure, evaluating the accuracy of a classifier or predictor, Confusion
metric, precision, recall, tradeofT between both, aceuracy,

LUNIT 1H1:
Decision Tree : representation, hypothesis, issues in Decision Tree Leaming, Pruning. Rule

extraction from Tree, Learning rules from Data, Probabilistic classifier. Baves rule, Maximum
Likelihood Estimation, case study, Support Vector Machine, Nearest Meighbor.

UNIT IV:

Clustering: Unsupervised leamning technique, Similarity and Di.SIHI'Il‘-‘ﬂL Mﬂaiurﬁs.,. k-mieans l:ln!i k-
medoids algorithm, optimization objective, random initialization, choosing value of k, EM Hjﬂﬂ"“'“'f‘
Bayesian networks, bag of words classifiers, N-gram modeis: Markov and Hidden Markov models,

Graphical Models, Combining Multiple Leaners.

UNIT ¥
Reinforcement Learning: Elements
Difference Learning, Generalization, Design

of Reinforcement Leaming, Model-Based Leaming, Temporl
und Analysis of Machine Leaming Experiments.
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REFERENCES: .
I. Ethem Alpaydin, Introduction 1o Machine Learning, PHI, 2015,

7. H., Witten and E. Frank, Data Mining: Practical Machine Learning Tools and
Techniques Morgan Kaufmann 2005,
3. Tom Mitchell, Machine Leaming. McGraw-Hill, 2007,
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COURSE OUTCOME

1. Towork on CNC lathe operations and understand the basics of it,

2, Towork on CNC milling operations and understand the basics of it

3. To work on CNC trainer and CNC milling machines by applying various rams.
4. To program a robot and understand various aspects of it, ity

5. Todesign and execute logics an PLC :

LIST OF EXPERIMENTS:

. Study and operation of CNC Lathe.

. Study and CNC milling machine,

i Freparﬂ]lnn of testing-of typical part programs on CNC Trainer.

- Preparation of testing of typical part programs an CNC milling machine,

. Exercises using CAM software:

. Training on Desktop Tutors,

£ E;_l]'tllpmgnm generation through G and M codes for Tuming, Boring, Drilling. Reaming and

illing.
- Development of tool path simulation by setting (ool offsets for multi-operations (Combinations of
above operations). B

9. Stedy of various cufting tools used in above CNC Machines such as twist drill, End Mill cutier,
and other Standard tooling.

|0. Machining of various Components by generation of CNC code by (CAM Packages).

| L Interfacing the CNC Codes to the CNC Lathe and mill through RS232.

12. ROBOT Programming. A

13. Designing of ladder logic for varipus practical applications.

14. Execution of ladder logic using PLC's.
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