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T heory S uhjcc ls l•, V/\ 1,I JA'f 10,'\J ~ ( '111' . ."VH , 
I 

S uhjcct 
S ubjec t l'c ,·iod-; Sc.,.,iou:il A'i'>C:'><i mc ut ~ f,,J•, Ln:dil'> 

S.No. Nam e of Ute S 11hjcct ·1 ,,ta l 
Code 

I, T I' MST T A i T o ta l 1 
i--- l . 

I MTM- 101 Malcrinl 
1 IS IS 1 (J 7() l(J() Characlcri/al ion - - ) 

/\dvanccd CNC 
-

l ' + . 
2 MTM-102 

Tcch11olog1__ 1 - - 15 IS 1 0 7 () I <1CJ 1 

Sensor nncl Signal 
,--· • . . 

3 MTM- 103 3 - - IS IS 30 7() \ ()( ) 3 Conclitio11i11g 
' . 

4 MTM-01,., Elective I 3 - - IS IS 3 () 
I 70 I()() 3 ---- l . 

5 MTM-02* Elective If 3 - - 15 15 3() 70 I <i<1 3 
75 - 15{-) 1 - - --

T otal 15 - - 75 350 500 IS 
..L___ ~ -- --

Labo ratory Co urses 

6 MTM-15 1 Sensor Lab - - 3 - 20 20 30 50 2 

7 MTM-152 Advanced C C Lab - - 2 I - 20 20 30 50 I 

T ota l 5 40 40 I 60 I 
JOO 3 - - -

GRAN D TOTAL 15 - 5 75 I 15 190 4 I 0 600 18 

Elective I 

MTM-011 Precision Engineering 
MTM-012 Concept o f Mechanism & Mach ines 

MTM-013 Mctrology & Computer Aided Inspection 

Elective II 
MTM-02 I Contro l System 

MTM-022 Po\\Cr electronics and Drives 
MTM-023 Internet of"Things (IOT) 

**Audit Course 
(Student have to pa s the paper in First 

cm ester) 
MTM-AO I Research Process and Methodology 

. 

. 
-
-
-

-
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STl ' DY & EVALUATIO SCII EM[ 

1.TECII IS=:::=JAI{ 2N D Sti\1ESTER (MECIIATRONICS) 

~ ____ T_l_,c_o~r~_·_~----- - J EVAL ATIO S('I--IEME - --
I s . , --

S.No. 
ubject 

Name o f the S u bject 
Periods I L css,ona Assessment SF:f. 

Code 
L Tp I MST TA \ Total 

Computational Fluid 
~ 

i\ lTM-20 1 I I Dynamics 3 - - 15 15 30 70 

~ MTM-202 Industrial Robotics 
- r-

2 .., 
15 30 70 .) - - I I 

I MTM-203 
Microcontrol lcr & l .., 

PLC 3 15 15 30 70 _l - -
I 

1TM-03* Elective rrr I 

4 .., 
15 15 30 70 .) - -

5 
MTM-04* Elective IV .., 

15 I 5 30 70 .) - -

Total 15 - - 75 75 150 350 
Laboratory Courses 

Applied 

I 8 
MTM-25 1 Mechatronics Lab .., 

20 20 30 - - .) -
(Robotics, PLC, etc.) 

I 
9 

MTM-252 erninar I 2 20 20 30 - - -

Total - - 5 - 40 40 60 

~I 

I 
1 

--I 

I 
Subject l C I" \ T I rec ,ts ~ ota __ 

1 

\ 

I 100 3 
_I 

T 100 3 

100 3 

100 3 

100 3 

500 15 

50 2 

50 I 

100 3 

GRAND TOTAL 15 - 5 75 115 190 410 600 18 

E lective IJI 

Reliability Engineering 
Simulation, Modeling and Manufacturing System 

Intelligent Manufacturing ystcm 

E lective JV 

Optimization Techniques and Design of experiments 

Autotronics and Vehicle Intel ligence 

Computer Aided Metrology & Machine Vis~o~ __/, 

Machine Leaming ~ ~/ 

.<V -,/'"~ ~? 
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~,r CfJY & f, VA LLA'f HJ' V ,Hf, \H, 

.\LT f,CH 2.'d) Yf.AH 3HD ') f , \ 1f, ')'f f ,H (\lf,Uf .\ 'f y<J'f( ~, 

~uhjtct, f, \'A LCA'f I<J " V , Hf,\1f, - , 

. , ,,. ')uhjtct C<Jdt: Samt: ,,f th t: ~uhj~t 
L T P 

\~,ional 
~ubjE;(.'t 

A'l~'lmt:nt ~ f,f, Crt.dih 
,\1~T TA Tr,tal 

T ,,tal 

-- ---
.·.n ~.1-:;: 1 ')cminar II ;c;'J :'h ,(Jf) -
',fT '.f-3;2 fJis,.\:r.l2•1,.,n ']J;'J -.-'h :/h ://, 

Total 36 3(J(J 3(J(J 3fJ(J (,(J(J ]~ 

STCDY & £\'ALCATIOS SCH£)1£ 

.\LTECH 2>'0 YEAR 4TH SL\J[STER f.\1£CHATR0>'1CSJ 

Subjects £\'ALC\ TIO>' SCH£)f£ 

PE:riods 
56siona l 

SabjE:ct s .. , o. SabjE:ct Codt: Samt: oftbt Subject As tssmtnt SE£ CrE:dit! 
L T p .\fST TA Total 

T otal 

.\fTI,f-L5 I Dissertation ff inalJ :3 6 : <1() '2<1() !J)(J 6(/J '8 
Total 36 200 200 -100 600 18 
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MTM 101: MATERIAL C HA RACTERJZATION 

UNIT-I: 
Importance of 1aterial characteri;ation. Cla-;s ilication of' tcchniq~,c~ for characteriLation._ . 
Vacuum svstems: Vacuum range. Vacuum Pumps: Rotar). Sorptron. I urbomolecular. D1ffus1on. 
Ion. Crvo.-Vacuum mea uremcnt gauge: Pirani. Penning. loni1ation etc. l.Jsc o f Vacuum S) stems 
in Mat;rial Charactcri1acion techniques 

NIT-II: 
Thermal Analysis techniques: Principle. Working and application of D rA . TGA. TMA and 
D ·c. 
Optical micro cop) techniques: Metallurgical Microscope . Aberration in Optical microscop) & 
its remed ie. Polari7ed light in micro cop). Differential Interference Contrast Illumination. Hot 
cage 1icro cop). color metallography. and image anal) sis techniques. 

UN IT -III : 
Electron micro copy: Electron beam. Principle. on~truction and \.\'orking of TEM. EM. 

Tl:.M. "ith their merits. limitations and applications. Technique of replica preparation. 
Atomic Microscop): Field Ion Microscope. Working of AFM and ·T I ,, ich their merits, 
limitations and applications. 

UNIT-IV: 

pectro copic Techniques for chemical anal) is:. UV-Visual(U V-VI ), JR. FTIR. ED & WDS. 
X-ra) Fluoroscop) (X RF). Atomic absorption spcccromecer(AAS). Atomic Emis ion 
spectre. cop) (AES). econdar) Ion mas pectrometr) ( IM ). Rutherford backscattering 
spectro cop) (RB ) 

UNJT-V: 

Di ff race ion method: Brags Law. X-ra) diffraction methods. dcterm inat ion o f Cr) seal structure. 
lattice parameter, er) tallite iLe. merits and demerits. 
Surface characteri1acion: XP (E CA). P . Auger Electron pectro cop). Electron Probe 
,'ficro Analysis (EPMA). LEED. 

REFERENCE BOOKS: 

I. F. Weinberg Editor. Tools & 1 echniques in Physical Metall urgy. Vol. I & 11, Marcel Dekker 
2. John P. Sibilia, A guide co Material Characteri1ation & Chemical Ana lys i , VCI I Publi hers, 
1988. 

3. J.M. Walls, Editor. Methods of urface Analy is : Technique & Application . Cambridoe 
Uni\ ersit) Press. 1990. 0 

4. 8.0. Culli ty. Elements of X-ray diffract ion. Addi on-Wesley Publi hing Company. I C,. 5. 
Bernhard Wounderlich, Thermal Analysis, Academic Press. I C, 1990. 

6. B.L. Gabri:!, SEM : A user 's manua l for material Science, American Soc iety for Metals 7. 
An (nt~oductron lo Materials Characterization b) P. R. Khangaonkar, Penram International 
Publrshrng (India) Pvt. Ltd. 
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MTM-102 ADVANCED CNC TECHNOLOGY 

UNIT I : 
Features o f NC Machines : Func.Jamcntals 0 1· m11rn:rica l comro l. ad, antagc of C S) tern . 
classification of 'C ) <;tcms. point to point. C anc.J C C. incremental anc.J ab<;o lute. open and 
closed loop S) stems. Fcatures on /C lachinc rools. des ign cons ideration of C machine tool. 
methods of improving machine accurac). 

UNIT II: 

NC part Programming: Manual programming-Basic concepts. Point to Point contour 
programming. canned cycles. parametric programming. rooling fo r C C Machines: 
Interchangeable too ling y tem. preset and qual ified tools. coo lant feel too ling system. modular 
fix turing. quid. change too ling y tem. automat ic head changer . 

UN IT Ill : 
DNC Systems and Adaptive Control: Introduction. type of D C S) stems, advantage and 
di ad,antage of D 1C. adaptive contro l "ith optimintion. dapti, e control "ith con traint . 
Adapti, e control of machining processe lil--e turning. grinding. 

UNIT IV: 

Rapid Protot) ping: Introduction. Stereo-lithograph). elccti, e La er intering. Fu 10 11 

Deposition Modeling (FDM ). LOM, Rapid Tooling. 

UN IT V: 

Po t Proce sor for CNC: Introdu ction to Pos t Processor : The necc sit) of a Po t Procc sor. 
the general structure of a Post Processor. the functions of a Post Processor. DAPP-based-Po t 
Processor: Communication channel and major ,ariable in the DA PP-based Po t Proce sor. the 
creative of a DAPP Based Post Processor. 

TEXT BOOKS: 

I. Computer Control of Manufacturing ) stems / Yoram Korem / Mc Graw Hill Int. I 983. 
2. Machine Tools Hand Book vol 3, (Au tomation & Contro l) / Manfred Weck / John Wiley and 
Sons, 1984. 
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M T M - IOJ SENSOl{S /\ N I> SICN/\ L CONOJ T JONJNC 

IJ IT I : IN'l' l(Ol) I J< 'TIO N 
1111:-. ic:-. ol M l'11.,111 (' lll t' lll < '111',1,i f 11·1111 11 11 o f (' I 101 •, J I J< 11 :111:d y-.i•, '> lat H.. ;111cJ dyrn11 r11<; 
clt111'11t' ll'J'i <, f it'', 11 1 II II Jl',dlll'l 'l 11 l't· 111111111111< (' 111 ('11',III ('', o f ',C II ',()/ ', ( lw,•, i Ii, at'''" qf ',(;11',l,r', 

Sc 11M11 rnlihmti1111 lt·t:l111iq11t·<, <..;l'11•,111 < /111p11I '> i/',11:d I ypc•, 

ll 1'1' 11 : M OTIO , l'l(OX I M ITY /\N I> H/\ N<; IN<; SI•: SOl(S 
Mot i11 11 St·11<,pJ'<, Jlrw,lt I ·.11c()(Jcr-,, l 'olc11t i11111clc1 •,, l<v,ol vc1. I ,11c1,dcr•, < Jrt 1u1 I. Magnetic. 
lnd11l' ti w. ( '11plll:iti v1,;. I .Vl >I l<V l >I <..;y11d 11 11 M ic' " "Y" . /\ccclt:ro1r1c tcr .. <il''>. Range 
Scll',OJ'', I< i: hc11i:o11 :-.. I I ltr:i .,111 1 k I< 11111•,i1 q•. l<cl lci..:1 i vc hc:1(;<>11',. I .a•,cr l<a11µc '>t: 11 <,<ir (f ,I I>/\ I{) 

II IT 111 : FOHCI•:, M AC N!o'.TI( ' /\ND 11 1':Al> INC SE SOHS 
Str:ii11 < iagc. I oad ( '1,; II Magncti(; Scn'>or'> type'>. principle. requirement and advantag<:<,: 
M11gncto re-.i ... 1ive I lall clk(; t ( urre111 '>Cll '>Or I l eading '>cn'>or'> C'omra'>'>. ( Jyro'><.:opc. 
lnclino111cler., 

UN IT I V : Ol'T IC' /\L, l'Hl•:SSl! IU : AN D T ft:Ml'EHATlJIU : SENSOHS 
Photo conducti ve (;(; II, pltolo voltaic. l'hoto rc-. i.,t ivc. 1,J)I{ l ·ibcr opti(; '>t:n<,or<, l'n:'>'>Urc -
Diaphragm. l lt: llow:-.. Piem clt:ctr ic. ·1 crnperature IC. I hcrmi<,tor. 1(11), I hermocouplc. 

UNIT V: SH ; AL CO NIHT IO NINC 

Need lilr Signal Conditioning DC and /\(' '.-i ignal conditioning l· iltcr and Isolation C ircuits -
Operational Amp lifier Spec ilication". Characteristics and Circuit'> - Voltage and Current 
Amplifiers l 'ransmilling Ci rcuit <, h111damental '> or Data /\cqu i., ition Sy.,tcrn . 

REFERENCES: 
I . PatranabisD .. Sensor and A ctuators. Prentice I lall o r India (Pvt) I ,td. 2005. 
2. l ·,rncst 0 . Doeb lin. M easurement sy<,tcm. Application and design. ·1 ala M cGraw I lil l 
Publishing Company Ltd ., Fif'ticlh l ·,dition. 2004 

3. 13radlcy D.A .• and Dawson. 13u rd and Loader. M echalronics. ·1 hornson Press India Ltd .• 2004 
4. RcnganathanS . .Trnnsduccr 1:nginccring. A llied Publishers (P) Ltd .• 2003. 
5. Bolton W .• Mcchatronics Thomson Pn:-,s. 2003. 
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ELECTIVE - I 
MTM-011 PRECISION ENGINEERING 

UNIT I: 
Concepts of Accuracy : Introduction - Concept of Accuracy of Machine Tools - pindle ad 
Displacement Accuracies - Accuracy of numerica l Control Systems - Errors due to umerical 
Interpolation Displacement ~ea urcment ) stem and Velocity Lags. Geometric Dimensioning 
and Tolerancing Tolerance Zone Conversions - Surfaces. r caturcs. Feature of SiLe. Datum 
Features - Datum Odd ly Configured and Curved urfaces as Datum Features, l::qualizing 
Datums - Datum Feature of Reprc cntation - Form Controls. Orientation Controls - Logical 
Approach to Tolerancing. 

UNIT II : 
Dat um Systems: Design of freedom. Grouped Datum System - di fferent types. two and three 
mutually perpendicular grouped datum planes: Grouped datum system with spigot and recess. 
pin and hole: Grouped Datum sy tern wi th spigot and recess pair and tongue - slot pair -
Computation ofTransnational and rotational accuracy. Geometric analys is and appl ication. 

NIT Til : 
Tolerance Analysis: Process Capabil ity, Mean. Variance. Skewnes . Kurto is. Process 
Capability Metrics, Cp. Cpk. Cost aspects. Feature Tolerances. Geometric Tolerances. 
Tolerance Charting Techniques - Operation Sequence for typical shaft type of component , 
Preparation of Process drawings fo r different operations. Tolerance worksheets and centrally 
analysis, Examples. Design features to facilitate machining: Datum Features - functional and 
manufacturing. Components design - Machin ing considerations. Redesign for manufactured. 
Examples 

UNIT IV 
Surface fin i h. Review o f re lationship bet\veen attai nable tolerance grades and different 
machining process. Cumulative e ffect of tolerance sure fit law. normal law and truncated 
normal law. 

UNIT V: 
Fundementals o f Nanotechnology: ystem of nanometer accuracies - Mechanism of metal 
Processing - ano physica l processing of atomic bit units. anotechnology and Electrochemical 
atomic bit processing. 
Measuring Systems Processing : In processing or in-situ measurement of position of processing 
point- Post process and on-machine measurement of dimensional features and surface­
mechanical and optical measuring systems. 

TEXT BOOKS: 
I. Precision Engineering in Manufacturing/Murthy R. L., ew Age lnternationa l(P) Ltd, 1996. 
2. Geometric Dimensioning and Toleranc ing / James D.Meadows / Marcel Dekker lnc. 1995. 
REFER ENCE BOOKS: 
1. Nano Technology / orio Taniguchi / Ox ford Univers ity Press. 1996. 
2. Engineering Design - A systematic Approach / Matou ek / Black ie & n Ltd, London. 
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MTM-012 CONC EPT OF M ECH AN ISM 

UNIT I : MEC HAN ISMS 
Definition - Machine and Structure - Kinematic link. pair and chain - clac;s ification of 
Kinametic pairs - on traint& motion - Degrees of l'rccdom - Slider crank - Single and double -
Crank rock.er mechanism-. In, cr<,ions application.... K incmatic anal) si<; and S) nthcsis of 
imp le mechanism:,, - Determ ination of , cloc it) and acce leration or simple mechanisms. 

UNIT II: FRICTION 
T) pes of friction - fri ction in ere,, and nuts pi, ot and collar - thrust bearings collar hearing 
- plate and di c clutches - belt (nat &vee) and rope dri ves - creep in belts - Jockey pulley -
open and cro cd belt dri, cs - Ratio of tension - l· fTect of centrifugal and initial tension -
condition for ma:-..imum ptrncr tram,mi ion - ba ics of brake . journal and rolling clement 
bearings hydrostatic and acrostatic bearings - rec irculating ba ll scrc,, and nut asscmbl) . 

NIT Ill: GEA RI NG AN D CAMS 
1ear profile and geometry-nomenclature of spur and helical gears - la\, of gearing 

interfercncerequirement of minimum number of teeth in gears-gear train - imp le and compound 
gear train determination of<,pced and torque in epic)clic gear trains- am profile-different type 
offollO\\er. 

UNIT IV: Y lBRA TI ON 
Free. forced and damped vibration of ingle degree of freedom y te1m - force transmilled to 
upports - , ibration I ·olation - , ibration absorption - torsional vibration of shafts - single and 

multirotor ystems - geared hafts - critical peed of hafts. 

UNIT V: MACHINE TOO LS 
Machine tool con truction-fealllre - operations of lathe. milling machine. drilling machine -
Drive system for machine tools - mechanical. h)drau lic and electric tepped and variable speed 
- spindle speeds and feed drives-linear and reciprocation motion generation. 

REFER ENCES: 
I. Dr.R.K.Bansal "Theor) of Mach ines·· Laxmi Publications (P) ltd.. ew Delhi .2011 . 
2. G.C.Sen . and A. Bhattacharya. --Principles of machine tools.. . 1ew Central book gene). 

1999. 
3. Joseph Edward hig ley, Charles R.Mischke ... Mechanical Engineering Design" Mcgraw I lill 
Internat ional Edition. 2008 . 
4. Malhotra .D.R. and Gupta .H.C. "The Theory of machines" atyaPrakasam, Tech. India 
Publications. I 989. 
5. R.S.Khurmi and Gupta." Theory of Machi nes·· Eura ia Publishing I louse vt Ltd. 20 12 
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MTM-Ot3 METROLOGV & COMPUTER AIDED INSPECTION 

UNIT I : 

Metrology and Techniques· Stand"· I · . I - · · ~ · · ' · · 
• • < ,d t s 111 met, o og) . dc l1n111ons. I raccabil1 tv. C haracter1st1cs 

Length & An°ular measurement R, · , 1· · · -
<;- ? . s- e , IC\\ o !:i landard 111 <; trument~. (i i ) and tolerance procedure-

Review of d11nens1on & h ,·,11 t 1, ., . , I I · - · , . . ' o e1,111ee ant met mds o l measurement. I olcrance ana l) s,s. 
Su, face met, olog) - 1 nstrumenh. Methods and ne" approaches. 

UNIT 11: 

Laser A pplicatio ns III l\ lctrology: l, /\SE R light source. 1,/\S I R interlcrometer. Lt\S LR 
ali gnment telescope. LASE R micrometer. On-line and in-process mea'>urcrnent'> of diameter. 
Roundnes and surface roughness using I ./\S LR. Micro holes and topograph) meac,urcmcnts. 

UNIT Ill : 
S pecial Measuring Instrum ents and Techniques: Optoelectron ic devices. contact and non­
contact t)pe . App lications in on-line and in-process monitoring '>)Stems. l oo l ,, car 
mea urement. Surface measurement. Machine , ision. shape identi fication. Edge detection 
techniques. 1 onnalization. gray scale correlati on. Template Techniques. Surface roughness 
using, i ion S) stem. Interfacing robot and image processing S) stem. 

UNIT IV: 
C o-ord in ate Measuring Machine: 1·) pcs of CMM. Probes used. App lications. Non-contact 
C MM u. ing electro optical sensors fo r dimensional mctrology. Non-contact sensors fo r surface 
fini sh measurements. stat istical evaluation of data using computer. Data integration of CM I and 
data logging in computers. 

UNIT V: 
Sensors in Ins pection: Manufac turing applications o f photo detectors. denection methods-beam 
detection. Rene:-- detection. & Pro:xi mity detection. App lications of lnducti,e and Capaciti,e 
pro:--imit) sensors. Understanding micrtmave ensing applications laser sensors and limit 
s,\ itches. Ad, anced sensor techno logy-Bar code systems. Principles and app lications of Colour 
sensors, e lectro-magnetic identifier. Tactile sensors. Ultrasonic sensor . Odour sensors. 

Books: 
I. Fundamentals of di mensional Metrology T. Busch and R. 1 larlo" Delmar. 3e 
2. 1:ngineering Metro log) G. Thomas and G. Butter Worth PUB 
3. Sensors and Contro l S) stems in Manufacturing Sabne Soloman McGra" I lill Booh. 
4. Measurement S) stems: App licati on~ & Design Doebelin International Student Edition 
5. Optoelectronics for 'I echno logy and Engineering Robert G. Se ippel Prentice Hall India 
6. Interface Technolog) for Computer Controlled Manufacturing processes Ulrich-Rembold. 
Armbruster and Ulzman n Marce l Dek ker Publications. NY 
7. Optoelectronic<, J. Watson Van Nostrand Rein I lo d(U K) Con~ 

k- ~ ~ ~( 
~ 
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UNlT-l 

ELECTIVE - 11 
MTM-021 CONTROL SYSTEM 

Mathe matical Model For Pl . · . 1 s . f . ') Sica ystcms - Open loop closed loop control - Differential 
equations O ph\ s1cal ·vsteins T ., c f · · R d . .- J • .- lcllls,er unctions- Block diagram algebra -Signal no,, graphs 
- e uct1on us ing Mason s ga m formula . 
Industrial Automatic ontrols I ·r: · · · · · . . . · - a s111cat1on - Proportional dcnvat1vc and integral control 
action .- Liquid le\ cl control S) stems "ith proportional and integral control - Pneumatic. 
hydraulic and electronic controllers 

UNlT-11 

Transient Response Analys is - tandard ional - transient response of first and second order . ::, 

) tems - teady state errors and error constant . 

UN IT-Ill 
Transfer Function Repre cntation: ·1 ransfcr fu nction of DC servomotor - AC servomotor -

) nchronou transmitter and receiver. Block diagram repre cntation of S) stems - Representation 
by ignal flow graph. 

UNIT-IV 
tability Analysis: Concepts of Stabilit) - ecessar) conditions for stabilit) - Hurn itz tabilit) 

criterion - Routh· s stability criterion - Relative tability. Frequency Response Analysis - The 
root locu concept - FrequcnC) rcspon~c. polar plot. Bode plot - ) qui t stabilit) criterion. 

UNIT-V 
tate Variable Model and Analysis - Concepts of state & state variables - Derivation of state 

models from Block diagrams - late space reprc entation of systems - Transfer matrix - ' olution 
of state equation - tate transition matrix - Concepts of controllabilit) and observability. 

TEXT BOOK 
I. Control systems. Principles and Design / M Gopal / TMH. 
2. Modern Control Engineering/ K.Ogata / Prentice I !all. 
3. Control Systems /Anand Kumar / Prentice I !all. 
REFERENCES: 
1. Control Systems Engineering agrath & M.Gopal/ Wiley Eastern. 
2. Automatic control systems/ B.C.Kuo/John Wiley & . ons\ Modern Control 
C.Dorf and Robert I I.Bishop. 

ystems/ Richard) 
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MTM-Oii POWER ELECTRONICS AN D DRI VES 

UN IT-I 
Introd uction : Introduction lo p , . ,1.. • . .. 1 • • • 

I

., . r . owe, e ect1 0111 c<;- I owcr clct:tro111<.:s vcr<,U'> linear clcctrc,n1c'>-
. .. . , .· · , · - urn on and o ff c1rcu1l'>- Mrcrorroccs<,or ha'>cd firin g ,ev1ew o thyristors- Power ITTS 1 . . . . . 

c11 cu1ts- c, 1c and Para llel opcnt'o 1 . . . . . . . . . . . ' , 1 1 - p1otcct1on c rrcull'>- l)e<,1gn of <,nuhhcr c1ru11l'>- rating and 

protection. 

UN lT-11 
Converter and Inverte rs: Analysis of half controlled and fu ll) controllcd convcrtcr'>- Dual 
com erter - Analysis of voltage source and current source- Current <,OL1rce and c.,c rics convcrtcrc.,. 

UNIT-Ill 
Industrial Mo tor Control : Methods of controlling srccd - Introduction and I)( Motor 
controls- use of Microcontro ller for sr ecd control- Feedback and Feed forv,ard control- <-itcr-l r 
and tep- Do,, n Choppersuse of Chorpcrs- Frequency converters and C) clo converter'>. 

UNIT-IV 
Relays, Heat and Welding : Standard Eigen , alue problems- prorerties of Li gen value'> and 
Eigen Vector - Genera lized l:::.igen value rroblc1m.- Strum sequence- Jacobi. (Jivens and 

Householders transformations. 

UN IT-V Process Controllers : Elements of process control- Process Characteristics- ON?Ol· F control-
Proportional and Deri vative control- electronic controllers - Pneumatic control ler- ·1 emperaturc. 

no" and pressure control voltage regulations- principle of digital control. 

TEXT BOOK: I. R.Ralph Bened ict and athan Weiner- ··Industrial electronics circuits and applications·· -

prentice hall of India New Delhi. 1996. 

REFERENCE BOOK, : 
I. P.C Sen. "Principles of Electric Mach ines and Power Electronics··. John Wiley & ons Inc 

2nd edition. I 997. 
2. Harrott. P " Process Control"- Tata McGraw l Ii 11 I 991 . 
3. Joseph Vithayathil, "Power Electronics": Principle and Application McGra" Hill I st edition 

1995. 
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MTM-02'3 INTERNET OF THlNGS (IOT) 

UNlT l: 
0 

· ,s ,on. Definition Co I F \nternet of Thinos ( \oT)· tcchno\og) behind \oT 
O 

f · nccp\Ua ·ramev,ork. Architectural , ic,, 
Principle for Co1'1'ec.ted uDrce~ o the . loT. EM Communication. lo r \- :-.ample . Desio,~ 

• • I I CV I es: lo r, 121'1 ' . . . e communtcat1on tcchno\oo ie d . 1 S) Slcms la) er and design standard1Lat1on. 
affordabilit) 0 • ata cnnchment and consolidation. case of designing and 

N\T \\ : 
Hard\\ are for \ T 

h 

1 

. 
0 

: en ors. Digital sen ors. actuators. radio frcqucnc, identification (Rr!D) 
tee no ogy · ",re\ess ensor net\\ ork . participator\ sensino tcchno\om .. Embedded Platforms for 

\oT· Embedd d · · . -
0 

oJ · . e c?mpuung ba ,cs. O,cn 1e\\ of 10 1 upported Hard, ... are platforms such as 

rdumo. etArdumo. Ra pberl") pi. Beagle Bone. Intel Galileo boards and ARM cortc, . 

N \T \\\ : et,,ork & ornrnunication a. pects in loT: Wire\c Medium access issues. i\ C protocol 
urve). une) routing protocol . ensor deployment & Node di co,er). Data aggregation & 

dissemination 

N \T \V: Programming the Ardunio: Ardunio Platform Boards Anaiom). Ardunio \OF. coding. using 

emulator. using librarie . additions in ardunio. programming the ardunio for \oT. 

UN \T V: Challenges m \oT Design challenges: De-clopment Challenges. ecurit) Challenges. Other 
challenges \oT pplications : mart 1ctering. E-health. il) utomation. utomothe 
A pp\ ications. home automation. smart card . Communicating data "i th 1\/W units. mobi \es. 

tablets. Designing of mart street lights in smart cit). 

REFERE CES: I. Olivier Hcrsent.DavidBos"arthick. Oniar Elloumi .. The Internet ofThings key applications 

and protocols .. , "i I le) 
2. Jeeva Jose. Internet of Thing . Khanna Pub Ii hing I lou e 
3. Michael Miller ··The Internet of Things" b) Pearson 
4. Raj Kamal··\ TER ET OF THI G "".McGraw-Hill.I T Edition. 2016 
5. ArshdeepBahga. Vijay Madisetti ·· Internet of Things\ A hands on approach) .. I "T edition. 

VP\ publications.20 14 6. Adrian McEwen.Hakin Cassimall) --Designing the Internet of ·ngs· Wile) India 

~ 
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l lNl'l'I: 
1t1l1\hl\\1.'li1111 1,, \\1.'srnr,:h 111 1 11. . . 
. . .... ,11·, ,., \1. 111hkt11\ kl 11111lu11 \ I · · c1 · · 11.~1.,\\1. \, ) p1.s1.1\ t\'Sl.'l\t\'h 'I ' . · , ll lllli ll' , ) 

111·1·11 w :111<1 1111 \ll11l: 1tll'l' 1d 
• s 1. ps 111 v1 1\ w d 111 · ,, . . · ·I I · · \ \ ,,\ l \t l. I , I VI 11111\1' t'l':,1·1111·\1 p1(ll,l\-111 

\ IN \'\' \I : 
\\1.'S1.':1rd, I ksi!f,\\ R1.'S1.'t\l\'h 1 . ·,,, ,1, I I ·1 1.1.'Sl[~t\ , tvh:11\ods ur l\'Sl'l l l'l' li 1k ~i1•.11 , 11.·~;v:irrl, \lll)I.T','1 :111d •,11.:11·, 
1 1. ·1.·1. · 1 1.'rnlm1.· Survry 

\ 1nit \\\ : 
n :,tll (. \,\kcli 1.)\\ (. ' hlssi\"' . . . . . , ,

1 
. · l<.:tlltOt\ nl I )n\11, !Vklhmls ul I ):1lt1 ( olkcl11ll l, Su11q1\i111• .. Sa111pli111

1 

\1.1. \lltqucs pt\h.:cdmc nnd mdhmls, 1\lhicul curn,idcrnli 11 11si11 rcsc:1n.:h 

l 1nit IV: 
Dala /\.nulysis. t1ml in\crprc\:tlinn \)al:1 :111:1\ys is, S1;1lis1ica\ kclmiqm:s and choosi11g an 
:,ppropna\c sl:1\1slic.1 \ technique, I \yp1,1hi.:sis. t lypnllll.'sis ksli11 t_.1,, Dal.i proc1.:ssinl!, solhv.in.: (1..:. g. 

SPSS de.), s1:,1isticnl i11 k ri.:nc1.:. \11krprclalio11 or ri.:sulls 

llnit V: 
Technical Wriling anti rcporling nl' ri.:s1.::1rch Typi.:s or r1.:semch report: Dissertation and Thesis, 
research paper, review arlick, shml cornrnunicalion, conli.: rcnce pn;sen\alion ctc., Rderencing 
and n.Jerencing styles, Research Journals, t11dexing :111d cilalion ol' Journals, lntelkctual 

properly, Plagi,,rism 

Text Books: 
\. C. R. Kothari. ( inur,w Ci.irg, Research Mclhodology Mclhods and Techniques , New /\ge 

International publishers, Third Edilion. 
2 . Ranji l Ku1T1ar, Research Mclhodology: /\ Slep-by-Slep Ci uide \'or Beginners, 2nd Edition, 

S/\GL 2005 
3. Business Research Methods - Dona\d Cooper & Prnnda Schindler, TMG \ \, 9th edition 
4. Creswel l, John W. Research design: Qualilalive, quantitalivc, and rnixcd methods 

approaches. Sage pub\ ical ions, 20 13. 
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MTM-\ S\ ENSOR L B 

U ST OF EXPERIMENT . 
\ . Fami\iarization of Ml\ T{ ~ 0 

1 

c · \· . . i ,D package 
-· , am1 ianzat,on of L B \EV' ~ · 

3 F 
· ,. . . " pacl-.al!c 

. · am, ianzat,on of EE· , ~ · pac .... agc. 
~-Tem_peraturc & ptica\ tran<,d~ , . . . . . 
:,. tram gage. Load ce\\ ch uc_c,~ _C haracterttat1on. 
6. T ornue t;an duce h ara~tennt,on & applications 

"' r c ara tcnz t. & · · 7 L DT · . a ,on ' appllcat1on'> 
· · cou tics Ranomg a d \ 1 \\ ff 0 

~ n ,a c cc\ sensor application<., 

MTM-\52 ADVANCED CNC LAB 

Ll T Of EXPERIMENT .. : 
\ . Exercises on Manua\ C C Part prog.ranuning u~ing G& \\ code~. 
2 . 1achining of parts on C Machines including preparation of part program. after , imu\ation 

of too\ path using, suitable CA ~ soft" are pac\.,age. 
3. Part Programming using CA \ -;ofr., are li\-.e >,\A. I ERCAM 
4 . C C programming on 1 urning and l\ \i\\ing procc'>S 

5. Experiments on micro-machining 
6. tud) and c:-.perimentation "ith C 

1

\ 1 
7. Experiments " ith I OT techniques 8. h pcriments " it h non con -cnt ion a I machining processes sue h a E DM. lJ S ~ 1. A brasi, c 

Machining etc ... 9. Use of Surface roughne~s meter and related c:-.pcrimcnt'> 

I 
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MTM-201 COMPUTATIONAL FLUID DYMAN ICS 

UN IT I: 
Introduction, Conservation equation. Mass Momentum and Energ) eq uations. Convective form 
of the equation and general description. 

UNIT II: 
Clarification into various types of equation. Parabolic. Elliptic. Boundary and initial conditions. 
Overview of numerical methods. 

UNIT III: 
Finite difference methods: Di fferent means for formulating fi nite difference equations, Taylor 
series expansion. Integration over element. Loca l function method: Finite volume methods: 
Central. upwind and hybrid formulations and comparison fo r convection-d iffus ion problem, 
Treatment of boundary conditions: Boundary layer treatment: Variable property. Interface and 
free surface treatment, Accuracy of F.D. method. 

UNIT IV: 
Solution of fin ite difference equations: Iterative methods: Matri:,.; 111vers1on methods. ADI 
method, Operator splitting. Fast Fourier Transform applications. 

UNIT V: 
Phase change problems. Rayleigh-Ritz. Galerkin and Least square methods; Interpolation 
functions. One and two dimensional element . Applications. Phase change problems: Di fferent 
approaches fo r mov ing boundary: Variable ti me step method. Enthalpy method. 

Books: 
I. Computational Methods for Fluid Dynamics Ferziger Joel H Springer-Verlag 
2. Principles of Heat Transfer Kaviany M Wiley-Internat ional 
3. Radiative Heat Transfer Modest Michael Academic Press 
4. Middleman tanley John Wiley. 
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MTM-202 INDUSTRIAL ROBOTICS 

UNIT I: INTRODUCTION 
Type of Industrial Robots. defini tions clas'> ificatinns based on \\Ork envelope Generations 
configurations and eontrol lol)ps. co-ordinate S) stern need fclr robot basic partr, and functions 
- speci fi eations. 

UNIT JI : MECHANICAL DESIGN OF ROBOT SYSTEM 
Robot motion - Kinematics of Robot motion - Direct and lndireet kinematics Homogeneous 
transformations - linkages and jo ints - mechani~rn - method for location and orientation of 
objects - drive ystems - end effectors - t) pcs. selection. classification and design of grippers -
gripper force analy is. 

UNIT III: SENSORS 
Functions of Sensors - Position and proximity's sensing - tactile sensing - sensing joint forces -
, i ion system - object recognition and image tran formation - safet) monitoring sensor systems 
- image analy is - application of image processing. 

UNIT IV: ROBOT PROGRAMMING & Al TECHNIQUES 
Types of Programming - Teach pendant programming - Basic concepts 111 A I techniques -
Concept of knowledge representations - Expert system and its components. 

NIT V: ROBOTIC WORK CELLS AND APPLICATIONS OF ROBOTS 
Robotic cell layouts - Inter locks - Humanoid robots - Micro robots - Appl ication of robots in 
surgef). Manufacturing industries, space and undenvater. 

Text Books:-
1. Groover.M .P. Industrial Robotics. technology. programming and application Mc-Gra\\ 

Hill book and co. 20 12 
2. Fu.K.S . Gonzalac R.C .Lee C.S.G. Robotics Contro l. sensing .vision and intelligence. 

Mc- Graw Hill book co 2011. 
3. Yoram Koren . Robotics. McGraw Hill 2006 
4. Janakiraman P.A. Robotics and Image Processing, Tata McGraw Hill. 2002 
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MTM-203 MICROCONTROLLER & PLC 

UNIT I : INTRODUCT ION TO MICHO CONTROLLJm 
Microprocessors and Microcontrollcr\ - CISC and RI SC - h111damcntals of Assembly language 
Programming - Instruction lo Assembler - C Programming 1·or Microcontrollcrs - Compiler and 
IDE - Introduction lo Embcc.Jdcd S)Stc1m - Architecture 8051 fami ly - PI C 18FXXX - fami ly­
Memor:i organization 

UNIT II : PROGRAMM ING OF 805 1 M ICROCONTROLLf<: R 
Instruction set - Addressing modes - 1/0 Programming-Timer/Counter - Interrupts - Serial 
communication or 8051. 

UNIT III: PROGRAMMING OF PlCl8FXXX M ICROCONTROLLER 
In truction set - Addressing modes - 1/0 Programming-Timer/Counter - Interrupts - Serial 
communication. CCP. ECCP PWM programming of PIC I 8FXXX. 

UNIT IV: PERIPHERAL INTERFACING 
Interfacing of Relays. Memory. key board. Displays - Alphanumeric and Graphic. RTC. ADC 
and DAC. Stepper motor and DC Motors. 12C. SPI with 805 1 and PIC family 

UNIT V : PLC PROG RAMMING 
Fundamenta ls of programmable logic controller - Functions of PLCs - PLC operations -
Evaluation of the modern PLC - Memory- Selection of PLC - Features of PLC - Architecture -
Ba ics of PLC programming - Developing Fundamental wiring diagrams - Problem solving 
using logic ladder diagrams - communication in PLCs - Programming Timers - Programming 
counters - Data Hand ling. 

REFERENCES 
1. Muhammad Ali Mazidi and Janice Gi llispicMazcli, "The 8051 Microcontroller and 

Embedded Systems .. Pearson Education, Inc 2006. 
2. John B. Peatman. PIC programing, McGraw Hill International. USA. 2005. 
3. John B. Peatman, Design with Micro controllers. McGraw Hill International. USA. 2005. 
4. Kenneth J. Aylala, 'The 8051 Micro controller, the Architecture and Programming 

appl ications":2003 .. 
5. James W. Stewart, ·'The 805 1 Micro contro ller hardware, software and interfaciung. 

regents Prentice Hal I, 2003. 
6. Frank D. Petro Zella. ··Programmable logic controller'' cGraw - Hill Publications, 1998 
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ELECTIVE - Ill 
MTM-031 RELI ABILITY ENG I NEERI NG 

UNIT I : 
Reliability Engineering: S;, stern rcl iahilit)' - ~cries. para llel and mixed eonliguration. l! loek 
diagram. r-ou1-of:-n s1ruc1urc. So lving prohicrn '> ll '> ing mathe111,1tie,tl modch. l{cliahility 
improvement and allocatin11-Dil'lic.:u ll) in achiev ing rel iability. ML:!hod ol' improving rcliahility 
during design. dilfr rent 1cchniqucs avai lab le to improve reliabi lity. Rcliahilit) ( o<,t trade off. 

Prediction and anal) sis. Problems. 

UNIT II : 
Mainlainability, Arn ilahilily & Failure A11al~1s is: Introduction. I cchniquc<, availahlc to 
improve maintainabilit) & availabilit). trade off among reliabi lity. mainta inahi lity & availability 

and analysis. 
Defect generation - Types of fa ilures. defects reporting and recording. Defect analysi'>. l·ailure 

analysis. Eq uipment down time analys is. Breakdown ana l) sis. TA. FMJ:.J\. FMLCA. 

UNIT Ill : 
Maintenance Planning and Rcplaccmenl : Maintenance plann ing - Overhau l and repair: 

Meaning and difference. Optimal overhaul/Repair/Replace main tenance policy for equipment 

subject to breakdown. Replacement decisions - Optimal interval between preventive 

replacements of equipment subject to breakdown. group replacement. 
Maintenance Systems: Fixed time maintenance. Condition based maintenance. Opportunity 

maintenance. design out maintenance. Total producti ve maintenance. Inspection decision -

Optimal inspection frequency. non-destructive inspection. PERT & CPM in maintenance. 
Concept of terrotechnology. 

UNIT IV: 
Condition Monitoring: Techniques-visual monitoring. temperature monitoring. vibration 
monitoring. lubricant monitoring. Crack mon itoring. Thickness monitoring. Noise and sound 
monitoring, concept of SIN ratio. Condition monitoring of hydraul ic system. Machine 
diagnostics - Objecti ves. Monitoring strategies, Examples of monitoring and diagnosis. 

UNIT V: 
Safety Aspecls: Importance of safety. Factors affecting ::,afcty. Safety aspects of site and plant. 
Instruments for safe operat ion. Safety education and training, Personnel safety, Disaster plann ing 
and measuring safety effectiveness. Future trends in industrial safety. 

Books: 
I. Concepts in Reliability Engineering L.S. Srinath Affili ated East West Press 
2. Failure Diagnosis and Performance Monitoring L.F. Pau Marcel Dekker 
3. Industrial Maintenance Management S. K. Srivastava S. Chand & Co Ltd. 
4. Management of Industrial Maintenance Kelly and M.J. Harris Butterworth and Co. 

5. Main~ Replac~ ability A.KS. Jardi;n ~~ 
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MTM-032 SIMULATION, MODELING OF MANUFACTURING 
SYSTEM 

UN IT I: 
S)~lcm "a> s 10 :111al)IC the ..,:,..,tem \ 1odcl - l) pe'> or moc.kl.., ') irnulation - Definition -
l>pcs or ,imula1io11 modeb '>leps ill\ oh ed in ~imulalion - /\thantage<; & Disadvantages. 
Parameter c,tima1io11 estimator - propcrtie~ est imate point estimate - confidence interval 
e ... 1imatc, i11depc11de111 - dependent hypothcc;is - 1:, pc'> or h) pot hes is- <,lcps - t> pes I & 2 
errors - l'raming - "1ra11g la\\ nf large numbers. 

ll~IT II : 
Building or Simulation model - ,alidation - \'crification - crcdibilit) - their timing - principles 
or ,alid simulation Modeling - l'cchniqucs for verification - stati tical procedures for 
dc,cloping credible model. 1odeling or tocha tic input element - importance - variou 
procedures - theoretical distribution - continuou - discrete - their suitabilit:, in modeling. 

LlNIT Ill : 
,eneratio11 of random , ariates - factors for election - methods - in"er e tran form -

composition - convolution - acceptance - rejection - generation of random "ariables -
c:-..ponential - uniform - ,,eibull - normal Bernoullie - Binomial - uniform - poisson. 

imulation languages - comparison or imulation languages "ith general purpo e languages -
irnulation languages vs imulators - sofrn are features - statistical capabilities - G P 

. I 1A - IM CRIPT - imulation of M/M/1 queue - comparison of simulation languages. 

NIT I : 
Output data anal) sis - Type of Simulation ".r.l output dat anal) is - wannup period- Welch 
algorithm - Approache for : tcad) - State Anal) sis - replication - Batch means methods -
comparisons 

U IT V: 
Applications of imulation - no" hop S) tem - job shop ) stem - M/M/1 queue "ith infinite 
and finite capacitie ' - imple fixed period inventory system - ewboy paper problem. 

TEXT BOOKS: 
I . Simulation Modelling and Analy is / La,\. A.M.& Kelton / McGraw Hill, 2nd Edition, e\\ 
York. I 99 1. 
2. Discrete E,ent )Stem imulation / Banks J. & Carson J ... PH / 1:.ngle\\ood Cl iffs. J. 1984. 
3. imulation of Manufacturing ystems / Carrie A. I Wiley. Y. 1990. 
4. A Course in imulation / Ross. S.M .. McMillan, Y. 1990. 
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MTM-033 INTELICENT MANUFACTURI NG SYSTEM 

UNIT l : 
omputcr Integrated Manufacturing ~) \ lcrn~ \ lructurc and f'unctional area~ or CIM s1stem -
/\ D. C/\PP. C/\ M. C/\QC AS RS. Advarllage.., or CIM. 

Manufacturing Communication S) stcrm - MAP/ I OP. OSI lvlodel. Data Rcdundaric). I op-do\"n 
and Bottomup Approach. Volume or In forma tion. Intelligent Manufacturing - ~1,;tcm 
Components. S) stem rchitccturc and Data Fl<m. S) stern Operation. 

UNIT 11 : 
Components of KnO\\ ledge Based S) stems - Basic Components of Kno\, ledge Based S) stems. 
Knowledge Representation. Comparison or Kno\, ledge Representat ion Schemes. Interference 
Engine. Kno\\ ledge Acquisition. 

UNIT Ill : 
~achine Learning - Concept of Artificial Intelligence. Conceptual Learning. Artificial eural 

Networks - Biologica l Neuron. Artificial curon. Types or eural etworks. Applications in 
Manufacturing 

UNIT IV: 
Automated Process Planning - Variant Approach. Generative Approach. Expert .') sterns for 
Process Planning. Feature Recognition. Phases of Process planning 
Kno\\ ledge Based S)stcm for Equipment Selection (Kl:3SF ·) - Manufacturing S)Stem design. 
Equipment Se lection Problem. Modeling the Manufacturing Equipment Selection Problem. 
Problem Solving approac h in KBSES. Structure of the KBSl· S. 

UNIT V: 
Group Technolog): Models and A lgorithrns - Visual Method. Coding Method. Cluster Anal) sis 
Method. Matri;,.. Formation - Sirnilaril) Coefficient Method. Sorting-based Algorithms, Bond 
Energy Algorithm. Cost Based method. Cluster Identification Method. Extended Cl 
Method.KnO\\ ledge Based Group Tcchnolog1 - Group Tech no log) in Automated Manufacturing 
S) stern. Structure of Kno\, ledge based system for group technology (KBSGT) - Data Bas we. 
Knowledge Base. Clu tcring A lgorithrn. 

TEXT BOOKS: 
I. Intelligent Manu facturing )Sterns / Andre Kusaic. 
2. Artificial eural etworks / Yagna arayana. 
3. Automation. Production Systems and Cl / Groover M.P. eural Net\ · rks / Wassarrnan. 
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ELECTIVE - IV 
MTM-041 OPTIMIZATION TECHNIQUES AND DESIGN OF 

EXPERIMENTS 

UN lT 1: 
Sing\e Variable Non-Linear Unconstrained Optimition: One dimensional Optimi,ation 
method . Uni-modal function. elimination method. Fibonacci method. golden section method. 
interpolation methods- quadratic & cubic interpolat ion method~. 

Multi Variable Non-Linear Unconstrained Optimization: Direct <,earch method - ni\ariant 

Method - pattern search method - Po,, ell ' · - I look - Jeeves. Roscnbrock search methods -

gradient methods. gradient of function. steepest decent method. Fletcher reeves method. Variable 
metric method. 

N\T 11: 
Geometric Programming: Pol) nomial - arithmetic - geometric incqualit) - uncon trained 

G. P - con trained G.P 
Dynamic Programming: Multistage dcci ion process. principle of optimal it). e:-.amples. 
comer ion of !inal problem to an initial ,alue problem. application of d) namic programming. 
production imentor:. Allocation. scheduling replacement. 

NIT lV: 

Linear Programming: Formulation - Scnsiti, ity anal) sis. Change in the con traints. cost 

coeffi cient . cocf!icients or the constraints. addition and deletion of variable. constraint . 

imulation: Introduction - Types - Steps - application - inventory - queuing - thermal system. 

NIT V: 

Integer Programming: Introduction - formulation - Gomor) cutting plane algorithm - Zero or 

one algorithm. branch and bound method. 

Stochastic Program ming: Basic concepts of probabilit) theor). random variable 

distributions - mean. variance. Correlat ion. covariance. joint probability distribution - stocha tic 

linear, dynamic programming. 

REFERENCES: 
I. OptimiLation theory & Applications/ . Rao/ New Age International 
2. lntroductor:, to operation research/Kasan & Kumar/ pringar 
3. Optimization Techniques theor) and practice / I.C Jo hi, K.M Moudgal)a/ aro a 
Publications. 
4. Operation Research/I I.A. Taha/TMH 
5. OptirniLation in operations research/R.L Rardin 

6 Op\ n7;Chandraputl~Pe : ~ ~( 
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MTM-042 AUTOTRONlCS AND VEHICLE INTELLIGENCE 

UNIT-1 

Auto~ otive fundamentals : The engine-component -Drive train- starling & charging Sy stems 
operation - Ignition ) tern- , u pen ion s~ tems- bra\..e~- AB - teering S) stems. 

'lT-11 
Automotive Sen or : Temperature ·en or- Ga ·en. or- Knoc\.. sensor- Pressure sensor- !'lo" 
en or- Torque en or- Cra h en or- peed . en or and Acceleration sen or-Micro sensor- Smart 

sensor- Operation. r~ pc . Charactcri tics. ad, antage and their applications. 

UNIT-Ill 
Fuel Injection and Ignition System : Introduction- fuel system components- Electronic fuel 
y stem-Fuel injection-~ pe -throttle bod~ , er us port injection-Flectronic control fuel injection­

operation -di ffcrcnt t') pes- Fuel injectors- id le speed control- Continuous injection s) stem- 11 igh 
pressure die el fuel injection- I PF! ·) stem- Electronic ignition S) stem- operation - types­
Electronic park timing control. 

NlT-lV 
Electrical Vehicles and Hybrid Vehicle. : Introduction-Electric Vehicle development- S) stem 
la) out ba ic s~ tern componenb- Electric battery- solar celb- Rapid charging Sy stem-Motor 
drive S) stem-fuel cell Electric vehicle- H) brid vehicle- Series l lybrid Vehicle- Parallel I lybrid 
Vehicle-( G Electric h~ brid , chicle. 

UNlT-
Vehicle Intelligence : Introduction - Base tructure- Vision based autonomous road vehicles­
Architecture ford: nainics , is ion s~ stem-features- application s -A visual control system using 
image processing and fuzz~ theo~- An application or mobile robot vision to a ,chicle 
information S) tem- Objective detection. collision warning and avoidance system-Low tyre 
pressure\\arningsy tern . 

TEXT BOOK: 
I. Understanding Automotive Electronics. William B. Ribben. 6th edition Elsevier ciencc-
2003. 
REFERENCE 
I. Sensor and Transducers. Ronald K.Jurgen, AE-2003 
2. Automotive Technolog~ ··, Jack Erjavec. Robert charff, -Delmar Publications Inc 1992. 
3. Electric and Hybrid-electric veh icles. Ronald K. Jurgen, SAE 2002. 
4. Vision-based Vehicle Guidance. lchiro Masaki.- pringer verlag. ew York 1992. 
5. Class Room Manual for Automotive ervice and ystem. Jay Webster. -Delmer Publications 
Inc 1995. 
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l\tlTM-043 COMPUTER AIDED METROLOGV AND MACHINE 

VISION 

UNlT-1 
Coordinate ;\lcasurino M · h" . . \achine C ..... ,,c me. L,aluauon of \\lcasuremcnt-Coordinatc Measuring 

s- non- arte~tan C\ I \ \ , 1 . . c a\ t' T · - 1 cce ~Of) c emcnh- t\pplicatton '>Oft" arc- Performance 
A r . . . un amema s- ,nwonmcntal control- ~ccuraci enhancement-ua ion - emperaturc f d I 1· . 

pp ,cation - Measuring integration of IM and computers. 

~ N\T-\l 
La er in Measurements: La<.,er source- T) pt!s. Characteristics and its application in 
mea urcment. - LA ER Interferometer for measurement of namcss and d;;placemcnt- LA ·ER 
ahgnrnent- L ER micrometer- fool ,,ear online and in process mca urcmcnt of diameter. 
Roundness measurement using LA \- R- Opto-Elcctric ck, ices- Contact and non-contact t) pes-

pplication of on line and in process monit0ring ) stems. 

t;NlT-ll\ Quality ontro\ & Quality Assurance: In-process inspection and online <;en ing. Automated 
in pcct;on technique total Qual;tl Control (TQC)- Quah" ,\Ssurancc (QA)- POKA-YOKE 
statistical evaluation of data using computer. Total Qualit) :v\anagement(fQ 1) 

UNlT-lV '.\1achine V i ion and its Application: Shape identification -edge detecting techniqucs-
Normalintion gra~ scale corr3cction- template techniques- measurement of length and 
diameters. surface roughne'>s u-,ing machine vision s) stem- interfacing. Robot and machine vision 

system- Industrial applications. 

TEXT BOOK: I . C omputcrs as Components. Pr; nc ;p les of bn bedded Computers S l stems Des;gn. Wai ne Wolf 

Morgan. 
REFERENCE BOOK : 
l. J. Watson. Opto- electronics. Van ostrand. Reinhold (UK) Co.Ltd. 1988. 
2. Taguchi. G.L yed el al. Qualit) E:.ngineering in product Systems. \cGra\\ Hill. 1980. 

3. John bank.: Essence ofTQM. Prentice I \all of India P, t. 1990. 

~ ~ Mr 
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MTM-044 MACHINE LEARNING 

UNIT I : 
Basic Concepts Introduct"o t M 1 · . . . . . . · . 1 11 o ac 1111e Learn mg. Appl 1cat1ons or ML. Design Perspective and 
Issues 111 ML uperv1sed Un LI · d · · d I · · I 1· · d · · · perv1se . em1-superv1se earn1110 \\ 1t 1 app 1cat1ons an issues. 
A Formal Learnino M d I Tl R · . 

0 

::, 0 C . 1e unt1me or Learn mg. 

UNI T ll: 
Model (or hypothesis) representation. decision boundar\'. cost function. gradient descent. 
regul~rization. Diagno tic: debugging a learning algorith;n. evaluating a hypothesis (Model 
selection). training/validat ing/testing procedures. diagnosing bias versus variance and \'ice versa. 
regularization and bias/variance. learning curves. Acctirac) and Error measures: classifier 
accuraC) measures. pred ictor error measure. evaluating the accurac) or a classifier or predictor. 
Confusion metric. precision. reca ll. tradeoff bet\\een both. accuracy. 

UNIT Ill: 
Decision Tree representation. hypothesis. issues in Decision Tree Learning. Pruning. Rule 
extraction from Tree. Learn ing rules from Data. Probabili tic classifier: Bayes rule. Maximum 
Likelihood Estimation. case stud). Support Vector Machine. earest cighbor. 

UN1T IV: 
Clustering: Unsupervised learning technique. Similarit) and Di tance Measures. k-mcans and k-
medoids algorithm. optimization objective. random initialization. choosing value or k. EM 
algorithm Bayes ian networks. bag of words classifiers. N-gram models; Markov and Hidden 
Markov models. Graphical Models. Combining Multiple Learners. 

UNIT V : 
Reinforcement Learning: Elements of Reinforcement Learning. Model-Based Learning. 
Temporal Difference Learning. Generalization. Design and Analysis of Machine Learning 

Experiments. 

REFERENCES: 
I. Ethem Alpaydin, Introduction to Machine Learn ing. PHI. 20 15. 
2. H. Witten and E. Frank. Data Mining: Practical Machine Learn ing Tools and 
Techniques Morgan Kaufmann 2005. 
3. Tom Mitchell. Machine Learn ing. McGraw-Hi ll, I 997. 
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LIST OF EXPERIMENTS: 
I. Study and operation of C C lathe. 
2· Sludy and C C mi lling machine. 
3 Preparat" ft · f · · ~on o est111g o typical part programs on C C Trainer. 
4. Prepa~at1on of testing of typical part programs on CNC milling machine. 
5. Exercises using CA M software. 
6. Training on Desktop Tutors. 
7. Part program generation through G and M codes for Turning, Boring, Drill ing. Reaming and 

Milling. 
8. Development of tool path simulation by selli ng tool offsets for multi-operations 

(Combinations of above operations). 
9. Study of various cutt ing too ls used in above CNC Machines such as twist dri ll. End Mill 

cutter. and other Standard tooling. 
I 0. Machining of variou Components by generation of CNC code by (CA M Packages). 
11. Interfacing the C C Codes to the CNC Lathe and mill th rough RS232. 

12. ROBOT Programmi ng. 
13. Designing of ladder logic for various practical applications. 
14. Execution o f ladder logic using PLCs. 




