MANDATORY DISCLOSURE AS PER AICTE GUIDELINES

1. Name of the Institute:

NATIONAL INSTITUTE OF TECHNICAL TEACHERS’ TRAINING AND RESEARCH, KOLKATA
BLOCK FC, SECTOR IlI, SALT LAKE CITY, KOLKATA-700 106
Tel No. (033) 6625 1919 FAX (033) 23376331 Website: www.nitttrkol.ac.in

2. Name and address of the Society:

NATIONAL INSTITUTE OF TECHNICAL TEACHERS’ TRAINING AND RESEARCH, KOLKATA
BLOCK FC, SECTOR IIl, SALT LAKE CITY, KOLKATA-700 106

Tel No. (033) 6625 1900 FAX (033) 23376331

E mail: director@nitttrkol.ac.in

3. Name and address of the Director:

Dr.V.M.S.R. MURTHY
NITTTR, Kolkata, FC campus, Sector lll, Salt Lake, Kolkata -700106
Tel No. (033) 66251900, Mobile 9431124864, E mail director@nitttrkol.ac.in

4. Name of the Affiliating University:
NATIONAL INSTITUTE OF TECHNICAL TEACHERS’ TRAINING AND RESEARCH, KOLKATA
(Deemed to be University)

BLOCK FC, SECTOR IlI, SALT LAKE CITY, KOLKATA-700 106

5. Governance:

Members of the Board and their brief background: - See Annexure |
Member of Academic Advisory Body: - See Annexure ll
Frequency of the Board Meeting and Academic Advisory Body: - Quarterly
Organizational chart and processes: - See Annexure Ill
Nature and Extent of involvement of Faculty and students - Yes

in academic affairs/improvement

Mechanism/Norms and Procedure for democratic/ - Yes

good Governance

Student Feedback on Institutional Governance/Faculty performance: - Available
Grievance Redressal mechanism for Faculty, staff and students: - See Annexure Il
Establishment of Anti Ragging Committee: - See Annexure Il
Establishment of Online Grievance Redressal Mechanism: - Under process
Establishment of Grievance Redressal Committee in the Institution and - See Annexure ll
Appointment of OMBUDSMAN by the University:

Establishment of Internal Complaint Committee: - See Annexure ll
Establishment of Committee for SC/ST: - See Annexure
Internal Quality Assurance Cell: - Not available


mailto:director@nitttrkol.ac.in

6. Programmes:

Name of the Programmes approved by AICTE: ENGINEERING AND TECHNOLOGY
Course name & Unique Id
1. Advanced Manufacturing with Pedagogy (1-1454818905)
2. Artificial Intelligence (Al) and Machine Learning (ML) with Pedagogy (1-1454818908)
3. Intelligent Control Systems with Pedagogy (1-1454818910)
4. Smart Structural Engineering with Pedagogy (1-1454818912)
5. Engineering Education (1-44678964131)

Name of Programmes Accredited by NBA: - Nil
Status of Accreditation of the Courses: - No accreditation in respect of any above Course
Total number of courses: - 05 (five)

For each Programme the following details are given

Name No. of | Duration | Cutof Mark / Fee (1% Placement | Campus Placement
seats Rank of semester facility in last three years
admission to4 with min. / max.
during last semester) salary and average
three years salary
Advanced 30 02 years | Admission Rs.90,000/- Yes Nil
Manufacturing with through CCMT
Pedagogy conducted by
NIT Warangal
Artificial Intelligence 30 02 years | Admission Rs.90,000/- Yes Nil
(Al) and Machine through CCMT
Learning (ML) with conducted by
Pedagogy NIT Warangal
Intelligent Control 30 02 years | Admission Rs.90,000/- Yes Nil
Systems with through CCMT
Pedagogy conducted by
NIT Warangal
Smart Structural 30 02 years | Admission Rs.90,000/- Yes Nil
Engineering with through CCMT
Pedagogy conducted by
NIT Warangal
Engineering 30 02 years | Admission
Education through CCMT
conducted by
NIT Warangal

Name and duration of programme(s) having Twinning and Collaboration with Foreign University and
being run in the same Campus along with status of their AICTE approval:

There is no such programme run by the NITTTR, Kolkata



7. Permanent Faculty

Dr. Niladri Pratap Maity

Sl. Stream Name of Permanent Faculty Unique Id Unique Id
No.
Dr. Gayadhar Panda 1-44679283360
Dr. Papia Ray
1 Intelligent Control Systems with | Dr. Soumitra Kumar Mandal 1-466177391
Pedagogy Dr. Subrata Chattopadhyay 1-466177395
Dr. Sagarika Pal 1-466177399
Ms. Sheela Yadav Rai 1-47550386202
Dr. Chandan Chakraborty 1-7325154011
Artificial Intelligence (Al) and Dr. Sree Jagadesh Malla 1-10765501711
2 Machine Learning (ML) with Mr. Rajeev Chatterjee 1-465972509
Pedagogy Dr. Indrajit Saha 1-2910799058
Dr. Kinsuk Giri 1-2910552577
Dr. Naveen B.P. 1-44679304011
3 Smart Structural Engineering with | Dr. Sailendra Nath Mondal 1-466225869
Pedagogy Dr. Kunwar Raghavendra Singh 1-44679303791
Dr. Mithu Dey 1-523774671
Dr. Subrata Mondal 1-2910799051
Dr. Nirmal Kumar Mondal 1-465662045
a Advanced Manufacturing with Dr. Rayapati Subba Rao 1-2910529920
Pedagogy Dr. Deepak Mehra 1-459985595
Dr. Saurabh Kumar Yadav 1-46904945173
Dr. Arpan Kumar Mondal 1-2910867255
Dr. Kaki VenkataRao 1-3723252917
. . . Dr. Sukanta Kr. Naskar 1-466225865
5 Engineering Education

Dr. Habiba Hussain

1-523774679

Adjunct Faculty:
Dr. Anil Kumar

Permanent Faculty, Student Ratio: 23:186

Number of faculty employed and left during the last three years: Employed : 12, Retired/Left : 10

8. Profile of Director/Faculty

i. Name Prof. V.M.S.R. Murthy
ii. Date of Birth 19/06/1965
iii. Unique ID Scopus AU-ID: 57191370198, ORCID: 0000-0002-1764-481X
Iv. Educational Qualification BE, M.Tech, Ph.D, MBA
V. Work Experience
Vi. Teaching/ Research/ Teaching:

Industry/ Others

Research:




vii. Area of specialization Drilling, Blasting, Mechanical Cutting in mines and tunnels,
Underwater Demolition Blasting, Tunnelling and Underground
Space Technology, VR Applications in Mining
viii. Courses taught at Courses: NATM and TBM Tunnelling, Asteroid and Sea Bed
Diploma/ Post Diploma/ Mining, Underground Space Technology
Under Graduate/ Post PG Programme: Tunnelling and Underground Space Technology
Graduate/ Post Graduate (since 2009)
Diploma Level
Ix Research guidance Ph.D. Supervised: 18, Under supervision: 7
(Number of Students) PG/Graduation: 40, Under supervision: 2
X. No. of papers published in Publications & Books (235)
National/ International ¢ |JRM&MSc. TUST, MT-IMM, GGE, NC&A, AJGS, BEG&E, CS,
Journals/ Conferences IJIMS&T, GE-ICE, CT-TAC, JMMF, JIE(l), MEJ, IMEJ
Xi. Master (Completed/ PG/Graduation: 40
Ongoing) Under supervision 2
Xii. Ph.D (Completed/ Ph.D. Supervised: 18
Ongoing) Under supervision: 7
Xiii. Project Carried out a. Major Grant-in-Aid; Collaborative:16 (4 ongoing)
b. Industry Sponsored/Consultancy (PlI/Coordinator):201
Xiv. Patents (Filed & Granted) Patents: 4 (in application stage): Fully indigenous (Made in India

Mission): TBM Tests/Surface Miner Tests




9. Fees

NATIONAL INSTITUTE OF TECHNICAL TEACHERS’ TRAINING AND RESEARCH, KOLKATA
Block FC, Sector — I11, Salt Lake City, Kolkata - 700106

Fee Structure for M.Tech. Programme
(vide Office Order No. 259 of 2024-25)

SI1. Fee Structure Amount Remarks
No. (Rs.)
1. Admission Fee (Non-refundable)* 5,000/- One time payable durin
2. Caution Money 5,000/- A dmi};sion &
10,000/-
1. Tuition Fee 15,000/-
2. Registration Fee 1,000/-
5. Examination Fe; 1,000/- Payable per semester
6. Laboratory & Library Fee 2,000/-
7. Development fee 1,000/-
20,000/-

Sd/-
(Dr. Gayadhar Panda)
Dean, Faculty and Academic Affairs

10. Admission (No of seats sanctioned with the year of approval 2025-26)

2024-25
Sl. Stream No.of | UR SC ST | OBC | EWS | PWD | Total
No. seats
1. Green Manufacturing 28 2 1 0 4 0 0 7
2. Artificial Intelligence (Al) and 14 6 0 0 0 0 0 6
Machine Learning (ML)
3. Intelligent Control Systems 28 2 2 0 2 0 0 6
4, Smart Structural Engineering 18 9 2 0 4 0 0 15




2025-26

Sl. Stream No.of | UR SC ST |OBC| EWS | PWD | Total
No. seats
1. | Advanced Manufacturing with 30 0 0 0 0 0 0 0
Pedagogy
2. Artificial Intelligence (Al) and 30 12 5 0 1 0 0 18
Machine Learning (ML) with
Pedagogy
3. Intelligent Control Systems 30 2 0 0 0 0 0 2
with Pedagogy
4., Smart Structural Engineering 30 6 4 0 1 0 0 11
with Pedagogy
5. Engineering Education 30 0 0 0 0 0 0 0

18.7 List of Research projects/consultancy works

1. COVID 19 Disease Risk Prediction and Diagnostic Classification using ICMR, Govt. of India, 2022-
2025 (Ongoing), Statistical and Machine Learning Techniques - Prof. Chandan Chakraborty

2. Development of Al-assisted software for automated detection of Gamusa NECTAR, DST-Gol 2021-
2022 - Prof. Chandan Chakraborty

3. Improved Detection of Pathogenic Strains from Metagenomics Data, DBT, Govt. of India and
BELSPO, Federal Govt. of Belgium, July 2024 to June 2027, Principal Investigator Ongoing -
Dr.Indrajit Saha

4. Development of Deep Learning based Tool for Question Paper Evaluation using Bloom's
Taxonomy, NITTTR, Kolkata, July 2023 to June 2025, Principal Investigator, Completed -Dr. Indrajit
Saha

5. Synergistic Training programUtilizing the Scientific and Technological Infrastructure (STUTI)
Program, DST, Govt. of India (2022), Rs. 8,50,000, Completed. Role: PI. - Dr. K. Venkata Rao

6. Development of Ranking mechanism of polytechnics — Dr. R.S.Rao and Sk. Naskar, NITTTR,
Kolkata,2023-25, completed.

7. Development of materials for aerospace applications — Dr. Subrata Mondal, 2023-25, NITTTR,
Kolkata completed.

8. Application of innovative pedagogy techniques to improve classroom teaching learning process,
Dr. Habiba Hussain and Dr. U. Kar, 2025 (2 years) completed.

9. Dr. Arpan Kumar Mondal (Pl), Development of I0T Based Remotely operated Vehicle (ROV) for
Underwater Agriculture and Aquaculture Monitoring”, Rs. 16.6 lakh, Two years funded by
Technology Incubation Hub, IIT Guwahati.

18.18 MoUs with Industries

Webel, Kolkat, 2023 onwards

RASTA, Center for Road Technology, 2024-25

National Inland Navigation Institute (NINA), Patna, 2025 onwards.
Midas Solutions

PwNPRE
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Dr. Fixit Lab, 2025 onwards

SPIU, Lakhnow

BoPT, Kolkata, 2021 onwards

Sarathy Geotech & Engineering Services Pvt. Ltd. 2024 onwards



1. Name and address of the Society:

National Institute of Technical Teachers’ Training and Research, Kolkata
Block-FC, Sector-II1, Salt Lake, Klkata-700106, West Bengal

Telephone: 033 6625 1900, 033-2337-0937
Email: director_nitttr_kol@yahoo.com

5. Governance:

Member of the board and their brief background:

Awexml

CHAIRMAN - | Capacity

I

MEMBERs

Shri Harshavardhan Neotia 2
Chairman MHRD

AmbujaNeotia Group Officials

Additional Secretary to the Government of India
Ministry of Human Resource Development

Dept. of Higher Education, Room No.
Shastri Bhawan, New Dethi— 110 115

122 B-C

Joint Secretary & Financial Adviser
IFD, Deptt. of Higher Education
Ministry of HRD, Govt. of India
Shastri Bhawan, Room No. 120C
New Delhi— 110 115

DTEs

Director

Department of Technical Education
Government of Harayana

Bays No: 7-12, Sector-4

Panchkula — 134112

Director

Department of Technical Education
Government of Uttar Pradesh
Vikas Nagar

Kanpur-208 024

Director

Technical Education
Government of Manipur
Takyel, Imphal, Manipur
Manipur-795001

Director

Department of Science & Technology
Government of Jharkhand

Nepal House, Doranda
Ranchi-834002

Director

Department of Technical Education
Government of Assam

Kabhilipara

Guwahati-19, Assam

AICTE
Representative

Prof. Ajoy Kumar Roy
Ex-Director

IIEST

Shibpur, P.O.-Botanic Garden
Howrah-711 103




2
Industrial
Experts

Prof. Virendra Kumar Tewari

Professor, Agricultural and Food Engineering
Indian Institute of Technology, Kharagpur
Kharagpur-721 302

West Bengal

Shri Sajjan Bhajanka

Chairman of Board and Managing Director
Century Plyboards (India) Ltd.

Century House

P15/1, Taratala Road

Kolkata-700 088

Member
Secretary

Director

NITTTR, Kolkata
Block-FC, Sector-111

Salt Lake, Kolkata-700106
West Bengal




Ammexure T

National Institute of Technical Teachers’ Training & Research, Kolkata
(Under the Ministry of Human Resource Development, Government of India)
Bloek-FC, Sector-111, Salt Lake, Kolkata-700 106
Ref. No. NITTTR-K/E/5-3/2018-19/757 Date: 23" July 2018
OFFICE ORDER NO. 149 OF 2018-19

In supersession of all previous orders in this regard, different Committees comprising the following are
hereby constituted for 2 years and until further order with immediate effect:

~ Name of the Committee __ Name and Designation of the Members " | Nominated as
Budgetary Board Dr. Prasanta Sarkar ' | Chairman
Head, Mechanical Engineering Member
Head, Computer Science & Engineering Member
| Head, Electrical Engineering Member
! Head, Civil Engineering Member
Head, Education and Management Member
Y  Faculty-in-Charge, Accounts _ | Member Secretary
Departmental Promotion Dr. Jagat Jyoti Manda Chairman
Committee Dr. Soumitra Kumar Mandal Member
Shri S. M. Ejaz Ahmed Byt . Member
Dr. Sukanta Kumar Naskar Member
Sr. A'dminisprétiv.e Officer | _Member Secretary |
Modified Assured Career Dr. Dipankar Bose Chairman
Progression Scheme Dr.’Soumitra Kumar Mandal Member
Committee Shri Nirmal Kumar Mandal Member

Staff Quarter Allotment

Sr. Administrative Officer or Nominee

Dr. Urmila Kar

| Member Secretary |
Chairperson

1.
2.
3.
4.
5.
6.
7
1.
2.
3.
4.
1.
2.
3.
| 4.
1.
Committee 2. Faculty-in-Charge, Estate Member
’ | 3. Sr. Administrative Officer or Nominee ) __ Member
Anti-Ragging Committee 1. Dr.Uday Chand Kumar . Chairman
2. Head, Mechanical Engineering | Member
| 3. Head, Computer Science & Engineering Member
| 4. Head, Electrical Engineering . Member
5. Head, Civil Engineering Member
l 6. Hostel Warden Member
7. One Student Representative Member
. S 8. PG Coordinator | Member Secretary
| Long Leave Committee 1. Head, Electrical Engineering Chairman
| 2. Head, Mechanical Engineering Member
| 3. Head, Computer Science & Engineering r Member
4. Head, Education and Management I Member
5. Head, Civil Engineering | Member
e | 6. Sr. Administrative Officer or Nominee | Member Secretary
Anti-Plagiarism Committee 1. Faculty-in-Charge, Library ~ Chairman
2. Head, Computer Science & Engineering Member
3. Head, Civil Engineering | Member
4. Head, Mechanical Engineering Member i
5. Head, Electrical Engineering Member 1
6. Head, Education & Management Member ;
o i 2l ‘ 7. Sr. Administrative Officer or Nominee | Member Secretary
| Post Graduate Programme ' 1. Dr.Samiran Mandal Chairman
1 Advisory (PGFA} Committee 2. Head, Mechanical Engineering § Member
| | 3. Head, Computer Science & Engineering | Member
i | 4. Head, Electrical Engineering | Member
5. Head, Civil Engineering Member
6.

1
i

____»_[’G Coo rdinato‘_rv_w . I\/Ie;_mb_g_e‘r Secretary



B

| Management Committee

i Syté.f;‘wﬁeﬂvelos;ﬁéynt Committ&z

| House Buiiding Advance 1.
| Committee 2.

' Nét(/vor:l; Management

Institute of Future Loarnmg (IFL) |

‘internal Complaints Committee | 1.

Namn of the Committee
lerary Commlttee

1. Dr. Samiran Mandal
2. Dr. Rayapati Subba Rao
| 3. Dr. Indrajit Saha
4. Dr. Soumitra Kumar Mandal
5. Smt. Mithu Dey
6. Dr. Habiba Hussain iy
Standing Technical Evaluation 1. Dr. Soumitra Kumar Mandal
Committee 2. Dr. Sukanta Kumar Naskar
3. Dr. Indrajit Saha
4. ShriNirma! Kumar Mandal -
Asset & Log Register i Faculty in- Lharge Central Stores
2. Head, Mechanical Engineering
3. Head, Computer Science & Engineering
4. Head, Electrical Engineering
5. Head, Civil Engineering
6. Head, Education and Management
7. _Faculty-in-Charge, Estate
1. Dr. Sukanta Kumar Naskar
2. Shriloydeep Bandopadhyay
3. Secretary, Staff Council
4._Sr. Administrative Officer or Nominee
Dr. Uday Chand Kumar
Dr. Samiran Mandal
3. Faculty-in-Charge, Accounts

Web Management 1. Director
Committee 2. Academic Coordinator

3. Secretary, Academic Council
Head, Computer Science & Engineering
Sr. Administrative Officer or Nominee
Dr. Indrajit Saha

4
5.
I
1. Dr. Dipankar Bose

2. Shri Avijit Kundu

3. Shri Prasanta Paul
4. Shri YogamayDas
1. Dr. Indrajit Saha

2. Shri Rajeev Chatterjee

3. Dr. Kinsuk Giri

4. Dr. Arpan Kumar Mondal
5. Shri Utpal Chakraborty
6. ShriDebashis Shaw
7. Shri Avijit Kundu
Dr. Ranjan Dasgupta
2. Dr.Samiran Mandal
3, _DF tiabibalNssaing &

Committee

Copy for information and necessary action to:

Nag’ng and Designation of the Members

4, S_r“Admmlstratlve Offlcer or Nominee

Nominated as

Chairman
Member
Member
Member
Member

| Member Secretary
Chairman
Member
Member

Member Secretary
Chairman
Member
Member
| Member
| Member
Member

. Member Secretary
Chairman
Member
Member

Member Secretary
Chairman
Member
Member

_Member Secretary
Chairman
Member
Member
Member
Member

Chairman
Member
Member

Chairman
EX-officio Member
Member
Member
Member
Member

- | Member Secretary

Chairman
Member

~Member Secretary

Pt

(Phalguni Gupta)
Director

4. Director's Secretariat

5. Circulation to all Department and

1. All concerned Committee Members as specified above

2. Personal File of all concerned faculty and Staff Members
of the Institute

3. FIC, Accounts

Section

-
J
(Saghrika Pal)

Faculty-in-Charge (Administration)

Member Secretary

Member Secretary
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National Institute of Technical Teachers’ Training and Research, Kolkata
The organizational structure is given below.
MHRD, Government of India
NITTTR. Kolkata Society
Finance Committee Board of Governors
Building & Works Committee
Academic Council DIRECTOR
Academic Departments Centres and Cells Supporting Centre / Section/s
CE CSE E&M EE ME
cDC CDRT ET ICED IFL PDC || NEC TDC [ wce I PG CAD/CAM
Cell
ETC Library Administration ‘Accounts Central Store(s) Estate Hostel

CE-Civil Engineering, CSE-Computer Science & Engineering, E&M-Education and Management, EE-Electrical Engineering, ME-Mechanical
Engineering, CDC-Curriculum Development Centre, CDRT-Community Development and Rural Technology, ET-Education Technology, 1CED-
Industrial Consultancy & Entrepreneurship Development, IFL-Institute of Future Learning, PDC-Product Development Cell, NEC-Non-Conventional
Energy Cell, TDC-Technology Development Cell, WC-Welding Centre, CAD/CAM Centre




Annexure-1V

[AREA OF SPECIALIZATION
[ROBOTICS
1-465662045 Mr. [NIRMAL KUMAR MANDAL 15-SEP-66 [ASSOCIATE PROFESSOR  [ENGINEERING AND TECHNOLOGY [MANUFACTURING TECHNOLOGY Y M.E. B.E. 20 15[ 1 MANUFACTURING 1] 18| 8| 18[ 25| 0
1-465972505 Dr. |SAMIR ROY 08-JUL-63 [ASSOCIATE PROFESSOR  [ENGINEERING AND TECHNOLOGY [MULTIMEDIA AND SOFTWARE ENGINEERING Y M.TECH B.TECH 25 20[ 0 [COMPUTER SCIENCE 10 8| 40 8| 25| 3]
1-465972509 ﬁ Mr. [RAJEEV CHATTERJEE 02-MAY-76 PROFESSOR ENGINEERING AND TECHNOLOGY [MULTIMEDIA AND SOFTWARE ENGINEERING Y M. TECH B.TECH 19 4] 0 [COMPUTER SCIENCE 1] 3| 25| 3| 0 0
»e
/
" )‘:4.
1-466177391 Dr. |SOUMITRA |KUMAR MANDAL 06-JUL-71 [ASSOCIATE PROFESSOR  |[ENGINEERING AND TECHNOLOGY [MECHATRONICS Y M.TECH B.E. 23 15[ 0 [POWER ELECTRONICS 10 13| 10| 13| 29[ 1]
|
1-466225869 Q Dr. |SAILENDRA |NATH MANDAL 19-OCT-66 [ASSOCIATE PROFESSOR  [ENGINEERING AND TECHNOLOGY [MECHATRONICS Y M.TECH B.TECH 22 20[ 0 CHEMICAL 19 16| 19| 16 1] 1]
&5
-
1-523774671 ﬁ Mrs. [MITHU DEY 03-OCT-79 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY |STRUCTURAL ENGINEERING Y M.E B.CE 11 3| 0 STRUCTURAL ENGG 1 1 0| 1] 4 0]
1-466177395 Dr. |SUBRATA CHATTOPADHYAY [05-JUL-65 [ASSOCIATE PROFESSOR  |[ENGINEERING AND TECHNOLOGY |MECHATRONIC! Y M.TECH B.TECH 20 11 6 MEASUREMENTS & INSTRUMENTATION 0| 30| 44 30[ 17 3]
&
1-523774679 HABIBA HUSSAIN 20-MAR-74 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY [STRUCTURAL ENGINEERIN Y M.SC, M.ED B.SC, B.ED 13 19[ O[EDUCATIONAL MANAGT [EDUCATIONAL PSYCHOLOGY 9| 0| 7 0| 0| 1]
1-2910552577 KINSUK GIRI 07-OCT-84 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY [SCIENTIFIC COMPUTING Y MSC B SC 0.75 8| 0[m.SC 10 8| 20 8| 0| 0|
1-2910867255 ARPAN KUMAR MONDAL 12-NOV-86 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY [MECHANICAL ENGINEERING Y M TECH B TECH 4] 7 0 2 5| 12| 5| 12| 0|
&l
|
1-3630725242 Dr. URMILA KAR 02-JAN-61 PROFESSOR ENGINEERING AND TECHNOLOGY [ELECTRIC POWER SYSTEM Y MEE [BE 11 0| 0 2 9| 8 9| 0| 1]
bie
1&@,’
1-465973007 Dr. PRASANTA [SARKAR 02-JAN-59 PROFESSOR ENGINEERING AND TECHNOLOGY |MECHATRONICS Y M.TECH A.M.LE. 26| 20| 10 [CONTROL SYSTEM 24 19[ 24 19| 32| 2|
1-466177399 SAGARIKA PAL 11-FEB-69 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY |MECHATRONICS Y M.TECH B.TECH 21 10[ 0 INSTRUMENTATION 15| 29 4 29[ 53[ 0
1-523774585 JAGAT JYOTI MANDAL 31-MAY-57 PROFESSOR ENGINEERING AND TECHNOLOGY |STRUCTURAL ENGINEERING Y M. TECH B. TECH [HONS] 33| 20| 3 SOIL MECHANICS 6] 1 8| 1] 10[ 0
v
| Ls..“
1-2910799051 m Dr. |SUBRATA MONDAL 27-FEB-75 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY |[MATERIAL SCIENCE AND TECHNOLOGY Y M ED B ED 5 10[ 1 1 | 17| 26| 5] 0
|-
Ao\
.( i.] :
1-3356270636 Dr. UDAY CHAND KUMAR 12-NOV-58 PROFESSOR ENGINEERING AND TECHNOLOGY |STRUCTURAL ENGINEERING Y MSCCIVILENGG [B TECH 35 10[ 2] 2| 4 0] 4 1 2|
L)
1-465972501 Dr. RANJAN DASGUPTA' 31-JUL-60 PROFESSOR ENGINEERING AND TECHNOLOGY |MULTIMEDIA AND SOFTWARE ENGINEERING Y M.TECH B.TECH 25 22| 5 DBMS, GIS, DC & WBE 2| 12| 50 12| 25| 2|
5y,
- ;_
1-523774637 ﬁ Dr. |SANTANU [BHANJA 24-APR-66 PROFESSOR ENGINEERING AND TECHNOLOGY |STRUCTURAL ENGINEERIN Y M. TECH B.CE 23 25| 7 [STRUCTURAL ENGG 15 10[ 25| 10[ 30( 1
1-2910799058 Dr. INDRAJIT [SAHA 10-OCT-83 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY [COMPUTER SCIENCE AND INFORMATION TECHNOLOGY [Y M TECH B. TECH 5 7 0[M.TECH 1 20( 29[ 20( 5| 1]
!
1-2910529920 Dr. RAYAPATI 'SUBBARAO 10-JUL-74 [ASST PROFESSOR ENGINEERING AND TECHNOLOGY [MECHANICAL ENGINEERING Y M TECH B TECH 10 1.5] 2 7 23] 33[ 23| 15 0|
LAl b
dil
1-465581125 gm. DIPANKAR BOSE 18-DEC-60 PROFESSOR ENGINEERING AND TECHNOLOGY [MANUFACTURING TECHNOLOGY Y M.E. B.E 28| 23| 0 FLUID POWER, RELIABILITY ENGG 10 20( 15| 20( 35[ 2|
1-466225865 e Mr. |SUKANTA NASKAR 06-JUL-70 [ASSOCIATE PROFESSOR  [ENGINEERING AND TECHNOLOGY |MANUFACTURING TECHNOLOGY Y HRDM B. PROD.E. 21 [§ 1 MANAGEMENT 5 5| 5| 5| 8] 0|
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Ammexuve U

NATIONAL INSTITUTE OF T ECHNICIAL TEACHERS’ TRAINING AND RESEARCH
BLOCK FC, SECTOR 1lI, SALT LAKE CITY
KOLKATA —700 106

In response to this office advertisement No. 06/2018 regarding filling up the vacant seats of M. Tech
courses (session 18-19), the following candidates appeared in the walk-in —interview held on 13-8-

2018.

NOTE

Multimedia and Software Systems (session 18-19)

S_I._Kl_o. | Name of the Candidate | Category Marks (out of 100) |
1. Bhushan AWkSaT @il hvm 25
2 ANUAPAM MIJUNDER i Zo ¥
Manufacturing Technology (session 18-19)
| SL.No. | Name of the Candidate Category L T-_Iv_larks (out of 100) |
1 [2RIDIP SARBABIDYA (hem 70 ‘
2. AR\ ZRW AL DB 0,
3. i
4. i O —
Mechatronics Engineering (session 18-19)
sl. No. Name of the Candidate Category i Marks (out_c;f 1(ﬁ j
1. RAAHMT CHAKRABIRY ém, 350
2. SHIVAM RUY CHDWDHURY] N b
3, ANKIT MUTRA | i s %
4 ACKINTA MONDARLE] Lo~ go \ [
5. TRINAR JINEA Y ) Eﬁ_
6. ZRIDIP P U TANAIK | 3o ||
e MM TA MUORA [T L £0 \) |
8. [
__ = - —
10. ) S

2

CM—@%

oA = 40 Q-

lee

o 2/-

1
\

:#Z Suﬁ) ed‘ 5B &M}JW\AWM% Th and 8t (eumedden gmmltm/’(‘&/!
* Agw\wd" Voot OBC Aead .

Dicedbor -

ls M;;vad -
%

Gt

1L

#

it may also be noted that no candidate has appeared in the interview against the vacant ST seat (:ﬁjipz- '
agaifist Structural Engineering. a '
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NATIONAL INSTITUTE OF T ECHNICIAL TEACHERS’ TRAINING AND RESEARCH
BLOCK FC, SECTOR Ill, SALT LAKE CITY
KOLKATA —-700 106

List of candidates provisionally selected for admission in M. Tech courses (session 18-19) in respect
of vacant seats vide Walk-in-Interview held on 13/08/2018 at NITTTR, FC Campus.

[ sl.No.. | M. Tech Programme ‘ Name of the candidate B Category

[ 1. | Multimedia and Software Systems [”Anupam Majumder” ) |' General |
" Subject to submission of 7 and 8t semester grade cards

| Sl. No.. [ M. Tech Programme Name of the candidate ] Category |
| 1. | Manufacturing Technology Sridip Sarbabidya . General
| 2. | Manufacturing Technology Abir Chai OBC
[ Sl. No.. ‘ M. Tech Programme | Name of the candidate ' Category
L | Mechatronics Engineering | Achinta Mondal General

2. Mechatronics Engineering Ankit Mitra General

3. | Mechatronics Engineering Sridip Pattanayak General |
4. Mechatronics Engineering . _ Shivam Roychowdhury General |
L5, Mechatronics Engineering Moumita Mitra General
i_6. [ Mechatronics Engineering Trina Sinha ) | General

Selected candidates should take admission on or before 17/08/2018 4p.m. (except holidays).

ot

(Phalguni Gupta)
Director

DIRECTOR
NATIONAL INSTITUTE OF TECHNICAL
TEACHERS' TRAINING AND RESEARCH
BLOCK-FC, SECTOR-III, SALT LAKE CITY
KOLKATA-700 106
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ATTENDANCE SHEET

Interview for Admission to M. Tech. 2018-19 Academic Year
Date: 13/08/2018
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Equipment for Electrical Engineering Department
I.  ADVANCED CONTROL LABORATORY

DC Position Control setup

AC Position Control setup

Linear System Simulator setup
Potentiometric Error Detector setup
Compensation Design setup

Relay control setup

Temperature Controller setup

Microprocessor based Water Level Controller

© e N e v AW oN e

Comprehensive Control Engineering Trainer

Juxy
I

Distributed Control System with plants of temperature, pressure, flow & level

—
=

AC servo Motor Study

=
i

Synchro Tx/Rx

oy
&9

Speed Control of DC Motor

=
3

Study of P, Pl, PID Control System
15. Advanced Control Education Kit MicroLab Box of dSPACE

. ADVANCED MICROPROCESSOR LABORATORY

8085 / 8086 Microprocessor & Interfacing kit
8051 Micro-controller and interfacing kits
Fiber Optic Communication Kits

FPGA & Accessories

PIC Microcontroller Board

@ v oA w N e

Arm 7 Microprocessor Board

1. SENSORS, ACTUARORS AND DATA ACQUITION LABORATORY

1 Displacement Sensor : LVDT, LVRT, Potentiometric, Capacitive

2 Temperature Sensor : RTD, Thermocouple, Thermister

3 Force Sensor : Load cell, Piezoelectric

4 Torque Sensor : Torque cell

5 Actuator Trainer System : Electric & Pneumatic Actuators and Sensors
6 Data Acquisition System

, Digital Signal Processor Trainer Kit

Equipment for Electrical Engineering Department

\ .,
ra



Iv. ELECTRICAL MACHINE AND MECHATRONICS LABORATORY

1. DC Motor & Generator: DC Shunt Motor, DC Compound Motor, DC Shunt
Generator, DC Compound Generator.,

2. AC Motor & Generator: Cylindrical type Synchronous Motor, Sip Ring
Induction Motor, Salient Pole Alternator, Cylindrical Type Alternator,

3. Transformer: Single & Three Phase Transformer, Single & Three Phase Auto
Transformer

Load: Resistive & Inductive Loads
Robotics Training System

PC based Pneumatic Teaching Set
PLC programmable through PC

Servo Fundamental Trainer

2 N o 0 s

PLC Trainer with Interfaces on Robotic Arm, Bottling Plant and Elevator
10. Complete Online Machine Vision System.
11.  Automated Optical Sorting System.

12.  Motor Fault Simulator

Power System Lab :

1. Transmission Line Trainer

2. Electrical Power Generation Setup

3. Biased Differential Relay Trainer

4, Distance Protection Relay Trainer

5. Feeder Protection Relay Trainer

6. Over/Under Voltage Relay Trainer

7. IDMT Over Current Relay Trainer

8. Under/Over Frequency Relay Trainer

9. Power Factor Control Relay Trainer

10.  Double Bus Bar Relay Trainer

11. 120KV Automatic Qil Test Set compact type with Printer

12.  Current Transformer Test Set along with CT’s of Different Current Ratio
13.  Potential Transformer Test Set along with PT’s of Different Current Ratio
14. Semi-Automatic Tan Delta & Resistivity Test Set

15.  Vector Controlied AC Drives LAB

16. Brushless DC Drives

17.  DFIG-Induction Generator Setup

18. DC Network Analyzer

19. Circuit Breaker Analyser along with 11kV Vacuum Circuit Breaker (VCB)

.’/lll
.//
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Lab Details

-_ Laboratory - | No. of machines | Computing facility & S/W & Servers _j
Multimedia Lab ] 30 nos. Adobe creative cloud _'
UML Lab 30 nos. IBM Rational Rose, Rational Rose Server
S/W Engineering Lab [ 30 nos. | Oracle, Oracle Server -

The students use these lab for design & development of different application related to specific
laboratories like Multimedia, UML, S/W Engineering and other related issues. As such there is no prefix

list experiment but students submit their reports based on the jobs given to them under the supervision
of the respective faculty members.




National Institute of Technical Teachers Training and Research, Kolkata
Major equipment list in Civil Engineering Department - 2019

Structure and Concrete Laboratory

e Universal Testing Machine

e Compression Testing Machine

e Concrete Core Cutting and Grinding Machine
¢ Rebound Hammer

o USPV

o CAPO

e DPull out Tester

e Concrete Mixture

e Vibrating Table

Earthquake Engineering Laboratory

e Electro-Dynamic Shake Table

Geo-Technical Engineering Laboratory

e Triaxial Apparatus

e Direct shear Apparatus

e Consolidation Apparatus

e Hydraulic Soil Extractor

e Swell Test Apparatus

e Static cone Penetration Test Apparatus
e Standard Penetration Test device
e Automatic Soil Compactor

e Soil Excluder

¢ Unconfined Compression Tester
o Soil Permeability Apparatus

Highway Engineering Laboratory

o Ductility Apparatus

e Marshal Apparatus

e Benkelman Beam

¢ Cannon Manning Viscometer



Survey Laboratory

e Total Stations Both Windows and DOS Based

Environmental Engineering Laboratory

e UV-VIS Spectrophotometer

* Automatic Absorption Spectrophotometer
¢ Auto Titrator

e Respirable dust sampler

Computational Laboratory

e STAAD PRO
o ANSYS

e ABAQUS

e STRUDDS

e RISA

o ETABS

e AUTOCAD

[

30[¢[e



DEPARTMENT OF MECHANICAL ENGINEERING
List of Major Equipment/facilities in each laboratory

~ Name of the Laba:atory

Name of the Equipment |

a) Material Processing Lab

)Electro Discharge Machine

ii)Universal Testing Machine

iii)Vaccum Furnace

iv)Tool Maker's Microscope |

v)Rockwell Brinell Hardness Tester

vi) Impact Testing Machine ‘
Vi) Tool & Cutter Grinder ‘

viii) Wire reusable CNC wire cut EDM'
. Machine

ix) wear and friction monitor ]

x) Profile projector ‘
|

xi) Portable surface roughness tester

~ b) Machine Tool Lab

i)Lathe

ii)Shaper |

ii)Milling Machine

'_iv)DriIIing Machine ' ‘

‘v)Power Hacksaw

;" vi) Lathe Tool Dynamometer |

c) Robotics Lab

' Six Axis Industrial Robot

d) Welding Centre

i) Manual Metal Arc welding motor
generator. y

i) Natural air cooled manual metal arc
welding transformer.

i) Thyrister based manual metal arc

B welding rectifier.

r)\/J \;j Y ﬂm\m\ g



iv) Inverter based manual metal arc
welding rectifier. =
v) Thyrister controlled shielded metal arci
| welding.
vi) Submerged arc welding outfit.
vii) Oxygen pressure regulator, double
stage. |

viii) D.A. pressure regulator, double stage.
iX) Invertor based gas shielded tungsten!
. arc welding outfit. 40
'x) Hand held electrical angle grinder
xi) Spot welding
‘ xii) Pulse TIG welding.
xiii) TIG Welding Machine
xiv) MIG Welding Machine
| N

- e) CAD/ICAM 1\CNC Wire cut EDM Machine
- |il)CNC Vertical Machining Centre
iii) Maxturn Plus CNC 2 Axis Slant Bed
| Lathe Centre .
' iv) CNC Lathe Trainer

V) Milling Tool Dynamometer for CNC
Machine

f) Material Testing and ‘ Portable surface roughness tester
_charact_e_ri;a@n lab.




I ——é—) I\/Ietrol_cgy a_nd Measurer?e_nt lab

h) Conventional I\/Iachining—
Laboratory & Workshop

i) Thermal Engineering Lab

| Radial Drillin_g I\/Iachi_ne

Impact testing machine
Metallurgical Microscope :
Rockwell hardness testing machine |
Universal testing machine |
' Polishing machine
| Mechanical Measurement
Equipment(Dial Gauge ,Sine Bar Sprit
' Level, Universal bevel Protractor,
Micrometre, Vernier Caliper, Slip
Gauge, Pressure Gauge, Gauge Block

)

Lathe Tool Dy_/namometer

 Drilling Tool Dynamometer |
Milling Tool Dynamometer |
Tachometer (Contract& Non — :
Contract) |
Different Sensors (LVD, Load Cell,
Temperature Measurement Strain
Measurement ,Torque Measurement
Infrared Non-Contract Pyrometer
Universal Multi-channel Data logger !
Hydraulic Trainer
Pneumatic Trainer
Centre Lathe
Combined Universal Cum Vertical

Milling Machine

Computerized variable compression
Ratio Multi fuel Engine Test Rig.
Multi cylinder Petrol Engine Test
Variable compression Ratio Multifuel
Engine Test Rig.
; Heat Transfer Equipment
‘Stefan Boltzman Apparatus s
Centrifugal Compressor Test Rig. |
| Air Blower Test Rig.




| Two Stage Twin Cylinder Air
' Compressor - i

' Multi gas Analyser ) oy
Trainer for Refrigeration & A.C

Component

' Vapour Compression Refrigeration

| LS test Rig.
j) CAAD Laboratory Major Software: ANSYS

MATLAB,AUTOCAD, SOLIDWORKS |

etc.
/{‘ If\




DEPARTMENT OF MECHANICAL ENGINEERING
List of Experimental setup in each laboratory

Name of the Laboratory

a) Material
Processing Lab

b)Machine Tool Lab

Name of the Experimental Setup
)TIG Welding Machine.
\ li) MIG Welding Machine.

' lii) Electro Discharge Machine.

| I\V) Universal Testing Machine.

| v)Vaccum Furnace for powder metallurgical |
application.

VI) Tool Maker's Microscope for
dimensional measurements. .

Vii) Rockwell Brinell Hardness Tester.

vii) Impact Testing Machine.

Viii) Tool & Cutter Grinder for grlndlng ofl
tool. |

‘ ix) CNC wire cut EDM Machine. ‘ |

X) Wear and friction monitor for
determination of wear rate.

' xi) Profile projector for finding the profiles of
objects.

xii) Portable surface roughness tester. |

i) Lathe with lathe tool Dynamometer for
determinations of cutting force.

li) Shaper for generatlon of flat surface.

i MlIIlng Machine use for machlnmg

i)
|
|v) Drllllng Machine bench top type \
) _ |

Power Hacksaw.




“¢) Robotics Lab

'Six Axis Industrial Robot with pneumatic‘
| gripper.

d) Welding Centre

i) Manual Metal Arc welding motor |

generator.
/i) Natural air cooled manual  metal arc

welding transformer. P ‘
iii) Thyrister based manual metal arc
| welding rectifier. |
iv) Inverter based manual metal arc
| welding rectifier. |
v) Thyrister controlled shielded metal arc
! welding. ]
vi) Submerged arc welding outfit.

vii) Oxygen pressure regulator, double
stage. |

 viii) D.A. pressure regulator, double stage. |
ix) Invertor based gas shielded tungsten |
~_arc welding outfit. N
x) Hand held electrical angle grinder |
xi) Spot welding setup

| xii) Pulse TIG welding setup.

&) CAD/CAM
Lab

i) CNC Wire cut EDM Machine. ‘

li) CNC Vertical Machining Centre with |
cutting tool dynamometer. ‘

| L
iif) Maxturn Plus CNC 2 Axis Slant Bed

Lathe Centre.

'iv) CNC Lathe Trainer for training in CNC |
programmes.

v) Milling Tool Dynamometer for CNC
Machine.

f) Material Testing and
B characterization

Portable surface roughness tester.

[t
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Impact testing machine. -
Metallurgical Microscope.
' Rockwell hardness testing machine. |
Universal testing machine. l
Polishing machine.

g) I\/let}ol_ogy and Measurement lab

Mechanical Measurement ‘
Equipment(Dial Gauge ,Sine Bar Sprit
Level, Universal bevel Protractor, ‘
Micrometre, Vernier Caliper, Slip
Gauge, Pressure Gauge, Gauge Block ) |

Tachometer (Contract& Non - |
Contract) for rpm measurement. ]
Different Sensors (LVD, Load Cell,‘
Temperature Measurement Strain
Measurement, Torque
Measurement). _ _\
Infrared Non-Contract Pyrometer

Universal Multi-channel Data logger |
I BUSIENLIRG —

_ .i’1) Conventional Machining

Laboratory & Workshop | Pneumatic Trainer Kkit.

Hydraulic Trainer kit.

Centre Lathe for machining and
_ experiment. _
Combined Universal Cum Vertical
Milling Machine,
Radial Drilling Machine.

i) fhermaﬁngineering Lab

Computerized variable co%preséfon
Ratio Multi fuel Engine Test Rig.

(e
A3 g 2



Multi cyllnder Petrol Engine Test.

Variable compression Ratio Multlfuel
Engine Test Rig.

' Heat Transfer Equipment. B _(

Stefan Boltzman Apparatus.

Centrifugal Compressor Test Rig.

Air Blower Test Rig. _ \
Two Stage Twin Cylinder Air |

 Compressor.
Multi gas Analyser.

|
Trainer for Refrigeration & A.C
Component.
\Vapour Compressmn Refrlgeratlon
test Rig.

j) CAAD Laboratory

‘ Major ~ Software: ANSYS,
MATLAB,AUTOCAD, SOLIDWORKS
| etc. _ |

&(?‘j\ (% |
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NATIONAL INSTITUTE OF TECHNICAL TEACHERS' TRAINING AND RESEARCH, KOLKATA A’ON\QXL[I' e- VI

Block-FC, Sector-lll, Salt Lake City, Kolkata-700 106
Class Routine for M. Tech 1* Year 1* Semester, Session 2018-19 with Class Room No.

Days | M. Tech Course 1000-11.00 | 11.00-1200 |  1200-1300 14,00 -15.00 | 15.00-1600 | 1600-17.00 |  17.00 - 18.00
‘& | Mechatronics Engingering (sm;%;[%m ME 104 (PS)(123] | ME 101 (KG)[231] ME 191 (SKM)
% Manufacturing Technology MTI 103 (SM1) [121] | MTI 102 (AKM) [121]] MM(ME) 101 (KG)[231] MTI 191 (AKM & NKM)
’;V ~ | Multimedia & Software Systems MMS 193 (RC) [112] MMS 101 (KG)[231) | MMS 191 (RDG)
¥ Structural Engineering SE 103 (MD) [221) SE(CE) 101 (KG)[231] SE 192 (MD) [ SE 105C (SB)
i 5 - |Mechatronics Engineering ME 103 (SP) [123] ME 102 (SCISKNRSR) [231} ME 101 (KG)[231] ME 193 (PS)
sl’ Manufacturing Technology MTI 105 (DB) [121) | MT1103 (AKM) | MTI 101 (SC/SKN/RSR) [231] MM(ME) 101 (KG)[231) MTI 103 (SM1)
2 Multimedia & Software Systems MMS 104 (RC) [112} MMS 102 (SC/SKNIRSR) [231) MMS 101 (KG) [231] MMS 105 (IS) l MMS 103 (RQG)
> |Structural Engineering SE 104 (JIM) [221] SE 102 {SC/SKN/RSR) [231] SE(CE) 101 (KG) SE 181 (UCK, JJM, SNM, SB, MD)
= | Mechatronics Engineering ME 105/107 (SKM/SYR) [123] ME104 (PS) [123] ‘o |ME 103 (SP) [123] ME 102 (SC/SKN/RSRY [231]
g Manufacturing Technology MTI 105 (DB) [121] MT1 102 (NKM) [121] g MTI 181 (SM2) [121) MTI 101 (SC/SKN/RSR) [231)
Multimedia & Software Systems MMS 104 (1S) [112] ‘g MMS 103 (RDG) [112] MMS 102 (SCISKNRSR) [231] | MMS 103 (RDG) [112)
Structural Engineering SE 105C (SB) [221) SE 104 (JUM) SE 102 (SC/SKNIRSR) (231 SE 103 (MD)[221)
: Mechatronics Engineering ME 103 (SP) [123] ME 105/107 (SKM/ISYR) [123) ME 102 (SCISKN/RSR) (231
g Manfjlaclgnng Technology MTI 105 (DB) [121] MTI 102 (NKM) [121] MT1 101 (SCISKNRSR) [231] invited Taks, Lectures & Seminars [231]
s Multimedia & Software Systems MMS 105 (SR) [112] — MMS 102 (SC/SKN/RSR) [231)
2 Structural Engineering SE 104 (JIM) [221] SE 105C (SB) [221] SE 102 (SCISKNRSR) [231]
~ | Mechatronics Engineering ME 104 (PS) [123] ME 101 (KG)[231] ME 192 (PS)
i Manufacturing Technology MTI 103 (SM1) [121) MM(ME) 101 (KG)[231] MTI 192 (SM2)
= | Mulimedia & Software Systems MMS 105 (SR) [112] MMS 101 (KG)[231] MMS 192 (ISKKG)
Structural Engineering SE 103 (MD) [221] SE(CE) 101 (KG)[231] SE 191 (UCK) -
Mechatronics Engineering PS: Dr. Prasanta Sarkar SKM: Dr. Soumitra Kumar Mandal | SP: Dr. Saganka Pal A Dr-Anradha De—~ SYR : Mrs. Sheela Yadav Ral
Manufacturing Technology SM1: Dr. Samiran Mandal DB: Dt Dipankar Bose NKM: Mr. Nirmal Kumar Mandal | RSR: Dr. Rayapati Subba Rao | AKM : Dr. Arpan Kumar Mondal | SM2: Dr. Subrata Mondal
Multimedia & Software Systems | RDG: Dr. Ranjan Dasgupta | SR: Dr. Samir Roy RC: Mr, Rajeev Chatterjee IS ; Dr. Indrajit Saha KG : Dr. Kinsuk Giri
Structural Engineering JIM: Dr, Jagat Jyoti Mandal | SB: Dr. Santanu Bhanja MD: Ms. Mithu Dey UCK: Dr. Uday Chand Kumar | SNM : Dr. Salleriea Nath Mondal
Education & Management SC: Dr, Sekhar Chakraborty | SKN: Dr. Sukanta Kr. Naskar
Number within [ | indicates the Room No. of Class Room

| e o
Director K o - cinsuk Giri ' q Q*f?ﬁg
FIC, Time Table

-
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National Institute of Technical Teachers’ Training & Research

Department of Computer Science & Engineering

Revised Curriculum
for
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M.TECH IN MULTIMEDIA & SOFTWARE SYSTEMS

Revised Curriculum

June, 2010
SEMESTAR-I
Theory
Code ( Paper -| Contacts periods | Total ' Credits (
| per week | A
| MMS101 | Advanced Engineering Mathematics L3117 Jo.] ¢4 4 ﬂ
| MMS102 | Industrial Management N (O 4 4 |
MMS103 | Software Project & Quality ( 4 0 ' 0 r 4 4
Management ’
| MMS104 | Multimedia Engineering & Application | 4 g o &1 4
| Elective - I | 4 ] 0] 0 4 | 4 #
1 Total of Theory ( | 20 | 20 |
Elective-I
| Code | Paper |
MMS105 | Topics on Algorithms !
MMS106 | Distributed Architecture & Operating Systems “
| MMS107 | Topics on Networking |
Practical
Code Paper Contacts periods | Total | Credits
per week
MMS191 | Software Development Lab 0 0 4 4 ' 2
MMS192 | Multimedia Lab 0 | o | 4 4 | 2
| MMS193 | Seminar - [ 0 | 2 0 2 1
[ Total of Practical 10 5
| Total | | | 30 25

Mo



SEMESTAR-II

Theory

Code

Paper

Contacts periods

per week

| Total

Credits

v’ MMS201

Object Oriented Software Design

0

_l}_

MMS202

Multimedia Design & E-Learning

MMS203

Topics on DBMS

Elective - II

RN NN TN VNG I

Olo|o|o
[ev]l Fun ) Few ]l F vl K o]

N NG NG N

N[V I Y

| Elective - 1IT

[\
]

Elective -11

Tutal of Theory
-
/

| Code

Paper

| MMS204

Intelligent Computing

| MMS205

Knowledge Engineering

| MIMS206

Image Processing

Elective-111

Code

Paper

MMS207

Computer Security

' MIVIS208

Software Reuse & Requirement Engineering

| MMS209 |

Mobile Computing

Practical

Code

| Paper

Contacts periods-

per week

Total

Credits

MMS251

Object Technology Lab

0 0
0

4

o~

| MIMS292

Seminar-11

2

0

Do

MIVIS293

Comprehensive Exam (Viva-Voce)

Total of Practical

SNt

BN

o
-

Total
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SEMESTER-III

Sessional
Sl. | Code Contact periods Credits
No. per week
_ L|T][P] Total |
’ MMS301 | Pre-submission Defense r ' ]
| of Dissertation . J ]
2. | MMS302 | Dissertation (Procrress) | Il o2y o] 18 ,l
| Total of Semester | | [ 24 ] 22 }
SEMESTER-IV
Sessional
Sl | Code Contacts periods per Credits
No. week
| L | T |P| Total
1. | MMS401 | Dissertation (Completion) 24 18 |
MMS402 | Post-submission Defence 6 '
of Dissertation ‘
Total of Semester | | 24 24 |




Semester 1

Paper. MMS 101
Credit: 4

ADVANCED ENGINEERING MATHEMATICS (3-1-0)

- Statistics: Elements of statistics; frequency distribution; Concept of mean, median, mode
and different types of distribution; Standard deviation and variance; Curve fitting by least
square method; Correlation and Regression; Testing of hypothesis; Basic types of factorial

design and Analysis of Variance.

Matrix Operation: Matrix operation; Eigen value and Eigen Vector by iterative methods;
Diagonalisation of a square matrix.

Laplace Transform, Fourier Transform; Fourier Integral and their Applications;

Numerical Methods: Interpolation by Polynomials; Error Analysis; Sclution of System of
Linear equation by Gauss-Seidel iterative method; Newton Rapson method; Numerical
Integration by Gauss-quadrature; Solution of ordinary differential equation by Rayleigh-

Ritz method.

Ordinary Differential Equation: 1) 2 Order homogeneous Equation ii) Euler Cauchy
Equation, iii) Non homogenous linear equation. Partial Differential Equation : i) Wave
equation — one dimension and two dimension, ii) Heat equation — one dimension and two

dimension
BOGKS:

1. 8.S. Sastry- “Introductory Methods of Numerical Analysis™, PHI

. MK.Jain, SRXK. lyengar, R, K.Jain; - “Numerical Methods for Scientific and
Engineering Computation” New Age International Pub.

[N

- AM. Goon, M.K.Gupta, B.Dasgupta; - “An Outline of Statistical Theory” Volume I,
II, The World Press Private Ltd.

(GH)

4. YuP.Adler, E.V. Markova, Ylu V. Granovsky; -“The Design of Experiments to find
Optimal Conditions”, MIR, 1975, Moscow

5. Erwin Kreyszig - Advanced Engineering Mathematics, John Wiley & Sons, Inc

6. Stanley Grossman and William R.Dermrick- Advanced Engineering Mathematics-
.Harper & Row Publishers

wn
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Semester I

Paper: MMS 102
Credit: 4

INDUSTRIAL MANAGEMENT (4-0-0)

1. Classification and Importance of Operations Management:

Operations Management in corporate profitability and competitiveness; Operations

“strategy; Types and tharacteristics of manufacturing systems and service systems;

2. Operations Planning and Control:

Forecasting for operations; Inventory planning and control; Materials requirement
planning; Planning production in aggregate terms; Operations scheduling;

3. Quality Assurance:

The quality assurance system; choice of process and reliability; control of quality;

4, Maintenance Function:

Preventive maintenance; Overhaul and replacement,

5. Management Information System:

Need and structure of MIS; Data Processing Systems; Data Sources and Management

6. Human Resource Management

Comncept and evolution; Manpower planning; recruitment and sglection; Motivating
personnel; Leadership;

BOOKS:

1. Buffa and Sarin — Modern Production / Operations Management, 8" ed., John Wiley
& Sons (Asia) Pvt. Ltd.

Russell & Taylor — Operarions Management, Wiley India Pvt. Ltd.

Larry Long —Management Information Systems, Prentice Hall

A.Leon— Enterprise Resource Planning, TMH
Gupta, C.B. — Human Resource Management, Sultan Chand & Sons

S



Semester 1

Paper: MMS 103
Credit: 4

SOFTWARE PROJECT AND QUALITY MANAGEMENT (4-0-0)

Software Quality Issues, Requirement Specification & Design Issues.

Software Project Management - Project Management Techniques and their applications in
Software projects. Software Development Plan — associated tasks, milestones and
deliverables, project scheduling — tasks, dependencies and conflict resolution. Resource
management and allocation, cost estimation — COCOMO model and its derivatives, Risk
assessment and its impact, software tools for.software project management, configuration
management, software risk and reliability, software reuse — unpact of object-oriented

design and programming.

Requirements Engineering — Requirements analysis and specifications, requirement
specification documents, validation process of requirements spec1ﬁcat10ns use of formal
methods, interviewing process and feedback with the customer

Software Quality Management — Software Testing and Verification — white and black box
testing, unit testing, integration testing, system testing, test plans, Mathematical methods
for software verification, ISO 9001, Capability Maturity Model

BOOKS:

Software Engineering Beginners Approach: Pressman, TMH

Software Engineering: Jalote, Narosa

Fundamentals of Software Engineering - Ghezzi et al, PHI

Software Engineering - Sommerville, Addison-Wesley

Software Engineering with Abstractions, Berzins & Lugi, Addison-Wesley
Software Engineering: Aggarwal & Singh, New Age

Software Engineering Concepts: Fairley, MGH

e N
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Semester I

Paper: MMS 104
Credit: 4

MULTIMEDIA ENGINEERING AND APPLICATIONS (4-0-0)

Introduction: Overview of multimedia, various types of multimedia information,
characteristics, digital representation, hardware and software, accessories, hypertext and

hypermedia

Multimedia Technology : Structure - components, platforms, Audio & video technology -
basics, digitisation, file format, compression & decompression techniques, image and
graphics, storage media, video streaming.

! Animation: Definition, types, manipulation technique, rendering, file format, animation

software

Graphics: Devices, display technology, pixel, raster, vector, resolution, transformation,
solid'modelling

Applications: Virtual reality, e-commerce & courseware engineering

BOOKS :
Ix Multimedia - An Introduction : John Villamil - Casanova, Louis Molina - Prentice
Hall, India

2 Multimedia Handbook : Jessica Keys, Mc Graw Hill Inc., 1994

Computer Graphics : Hearn D. & Baker M.P., Prentice Hall (EEE)

4, Multimedia Systems : Buford Koegel John F., Addison Wesley (Pearson
Education Asia), 2000 '

(W8]

5 Multimedia : Computing, Communications & Applications : Steinmetz Ralf &
Nahrstedt Klara, Pearson Education Asia, 2001
6. Video and Image Processing in Multimedia Systems : Borko Furht, Kluwer

Academic Publishers
7. Multimedia Systems and Techniques : Borko Furht, Kluwer Academic Publishers
8. Multimedia Systems : John F. Koegel Buford, ACM Press, Addison Wesley
9. Multimedia: Making it Work : Vaughan, Tay (1999), 4th ed. New Delhi, Tata’

Mecgraw Hill



Semester I

Paper: MMS 105
Credit: 4

Elective - I (4-0-0)

TOPICS ON ALGORITHMS

Review of complexity analysis of algorithms. Models of Computation, Turing Machines
Design methods — Divide and Conguer, Greedy method, Dynamic programming, Back
tracking, Branch and Bound, Approximation and Probabilistic Algorithms

Graph Algorithms — Breath-First Search, Dept-First Search, Topblogigal Sort, Minimum
Spanning Trees, Shortest Path Algorithms — Bellman-Ford Algorithm, Dijkstra’s
Algorithm .

Matrix Operation — Strassen’s Algorithm for matrix manipulation, Matrix Inversion

Searching, insertion, deletion and other operations with m-way search trees, Binomial
Heaps and Fibonacci Heaps.

String Matching algorithms, Convex hull, Traveling Salesman Problem, Data
compression techniques — JPEG, MPEG

Theory of NP — Completeness and reducibility, proofs and NP-complete problems

BOOKS:

=

Data Structures and Program Design: Robert L. Kruse, PHI

Fundamentals of Data Structures: Horowitz & Sahani, Galgotia Booksource

An Introduction to Data Structures with Applications: Tremblay & Sorenson,
TMH

Introduction to Design & Analysis of Algorithms: Goodman & Hedetniemi, TIVIH
Introduction to Algorithms: Corman et.al., PHI

Fundamentals of Computer Algorithms: Horowitz et.al, Galgotia

The Design & Analysis of Algorithm: Aho et.al. Pearson Edu

Fundamentals of Algorithms: Brassard & Bratley, PHI

Fundamentals of Algorithm: Knuth, Narosa
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Semester 1

Paper: MMS 106
Credit: 4

Elective-1 (4-0-0)
DISTRIBUTED ARCHITECTURE & OPERATING SYSTEM

Introduction: Discussion on the limitations on conventional architectures and the
remedies; Overview of Parallel Systems, Architecture of Paralle] Systems

Characterization of Distributed Systems: Examples of distributed systems Resource
Sharing and the Web; Challenges System Models: Architectiral Models; Fundamental

Models

Networking and Internetworking: Types of networks; Network Plnnmples Internet
Protocols Inter-process Communication: The API for the Internet Protocols; External
Data Representation and Marshalling; Client-Server Commumbatlon Group

Communication

Name Services: Name Services and Domain Name System: Directory Services, Peer-to-
peer systems: Peer-to-peer middleware; Routing Overlays

Theoretical Foundations: Global Time; Lamport’s and Vector Clocks; Global States and
Global State Recording Algorithms; Termination Detection

Distributed Mutual Exclusion: Classification and Distributed Mutual Exclusion
Algorithms Distributed Deadlock Detection: Preliminaries- System Model, Resource
versus Communication Deadlock, A graph Theoretic Model; Distributed Deadlock
Handling Strategies; Issues in Deadlock Detection and Resolution; Control Organizations
for Distributed Deadlock Detection; Algorithms — Centralized and Distributed;
Hierarchical Deadlock Detection Algorithms

Agreement Protocols

BOOKS:

L. Coulouris, Dollimore, ad Kindberg: Distributed Systems — Concepts and Design,

Fourth Edition, 2007 Pearson Education.
7h Singhal and Shivaratri: Advanced Concepts in Operating Systems, TMH Edltlon

2001,
3. Hwang and Xu: Scalable Parallel Computing, TMH International Editions, 2000.
4. Culler, Singh and Gupta: Parallel Computer Architecture, Morgan Kaufmann
Publishers, 2002.
5. Hwang and Briggs: Computer Architecture and Parallel Processing, Mcgraw Hill

International Edmons

10



Semester I

Paper: MMS 107
Credit: 4

Elective - I (4-0-0)
TOPICS ON NETWORKING

Layered Architecture, TCP/IP referénce model, IP addressing scheme, Ipv6

Routing Algorithms, Congestion control algorithms, flow control, TCP -
Internetworking — Bridge, Routers, Gateway "

Multiple Channel Data Communication — TDM, FDM, T1, T2, SONET, ATM, ISDN
Transmission Impairments, Modem, Dial-up, Broadband, Cable Internet

DNS, e-mail, WWW, URL, HTTP, HTML, XML, Mobile & Wireless networks, GSM,
Bluetooth

BOOKS:

Computer Network : Tanenbaum, PHI

Data Communication & Computer Networks: Stalling, PHI
Digital & Data Communications: Miller, Jaico

Internetwoking with TCP/IP, (Vol I, II & III) : Comer & Stevens
Mobile and Wireless Network: Black, PH

SRR SRS
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Semester IT

Paper: MMS 201
Credit: 4

OBJECT ORIENTED SOFTWARE DESIGN (4-0-0)

Object Oriented Modeling — Life Cycle, abstraction, encapsulation, modularity,
inheritance, polymorphism, composition, aggregation.

Use cases, classification and identification of objects.

UML Notation: Class diagram, Object diagram, Sequence diagram, Collaboration
diagram, Activity diagram, packages, State Transition diagram, UML model, Meta model

Object oriented quality assurance, metrics

Case Studies

BOOXKS:

Object Oriented Programming: Balaguruswamy, TMH
Software Engineering: Pressman, PHI

Object Oriented Modeling & Design: Rambaugh et.al. PHI
A first course on Database System: Ullman & Widom, PH
Inside the Object Model: Papurt, Sigs Book

SR CENE



Semester I1

Paper: MMS 202
Credit: 4

MULTIMEDIA DESIGN & E-LEARNING SYSTEMS (4-0-0)

Life Cycles : Concept and requirement analysis, design, creating scripts, flow charts and
story board, development of building blocks, integration, testing & evaluation,

publishing.

Human Computer Interaction : HCI design, cognitive aspect in multimedia presentation,
methodology of dialog design.

Development Tools : Authoring tools and approaches, page based, icon based and time
based tools, comparative analysis and selection.

E-learning : Characteristics, opportunities, contemporary trends and practices
LMS : Introduction, features, selection, limitation, SCORM standards

Development Models : introduction, models of course development, types of e-learning
courses, wrap around model, integrated model.

Pedagogical Issues : Distributed, problem solving, CSCL, goal based, case based learning

Tools : Various LMS tools, comparative analysis
Evaluating e-learning system : costs, access, quality and speed
Research opportunities in e-learning

BGOKS:

1. Computer Mediated Communication: Rapoport, M., John Wiley & Sons, Inc, New York

28 The Key to Teaching & Learning Online: Salmon & E. Moderating, Kogan Page.

3. Implementing Computer Supported Cooperative Learning : McConnell D., London, UK,
Kogan Page

4. Multimedia Communication Systems: Techniques, Standards, and Networks
K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovanovic, D. A. Milovanovic, Prentice
Hall :

5. Distributed Multimedia: Palmer W. Agnew and Anne S. Kellerman, ACM Press, Addison
Wesley -

6. Multimedia Interface Design: Meera M. Blattner and Roger B. Dannenberg, ACM Press,
Addison Wesley

7. Digital Multimedia, Chichester: Chapman, Nigel and Chapman, Jenny (2000), John
Wiley

3. Practical Guidelines for creating Instructional Multimedia Applications: Fenrich, Peter
(1997), Fort Worth, Dryden Press

9. A Developers’ handbook to Interactive Multimedia; A practical guide for educational

application: Phillips, Rob (1997), London: Kogan Page
10 Multimedia for Learning: Methods and Development : Alessi, S. M., & Trollips, S. R.
(2001), (3rd ed.). Boston, MA: Allyn & Bacon.

-

13




Semester IT
Paper: MMS 203
Credit. 4

TOPICS ON DBMS (4-0-0)

Query Optimization: Query processing, Transactions Management, dead lock detection
and recovery, nested transaction, Concurrency Control, Recovery, Integrity & Security

... Distributed Databases — fragmentation, design, transaction management, concurrency
control, timestamp

%mwwmmgﬁﬁy~Wﬂ?ﬁﬁﬁﬂ

“M'

Spatial Database - storage & retrieval of spatial & non-spatial data, quad tree, Address
Square, GIS

R R
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Statistical Database - security in statistical database, linear queriés,
Temporal Database — updating, temporal query, real-time database

Data mining, Data warehousing

BOOKS:

Fundamentals of Database System: Elmasri & Navathe, Addison-Wesley
An Introduction to Database Systems: Date, Addison-Wesley

Principles of Database Systems: Ullman, Galgotia

Database Systems Concepts: Korth et. al, MGH

A first Course on Database System: Ullman & Widom, PH

Introduction to Data Compression: Sayood, Elsevier

R N N
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Semester IT

Paper
Credit:

MMS 204

A
&

Elective-1I (4-0-0)

" INTELLIGENT COMPUTING

Review of the concepts of computational intelligence, Turing test.
Knowledge representation techniques — First order predicate logic, automatic theorem

proving, logic programming, semantic networks.

State space search — exhaustive search — BFS, DFS, bidirectional search, Heuristic search

—Hill climbing, A/A* algorithm, constraint satisfaction, mnu-max search, AND-OR
graph search, AO" aloonthm

-

Statistical and probabilistic reasoning — Baysian Systems, Cenaiﬁty factors, Dempster-

Shafer theory.

Elements of soft computing — Fuzzy set theory, fuzzy logic, fuzzy rules, fuzzy relations,
fuzzy inference systems, Fuzzy controllers.

= L. - - .
! Artificial Neural Networks — Early neural models — McCalloclh ~ Pitis neuron, pattern

classification and pattern association with ANNSs, supervised and unsupervised learning
- ¢0d= 1 ules, recurrent networks.

=

'/«-\-mumv.uwntu%umw
v

BOOKS:

T

L

fittest, genetic operators, selection, crossover, mutation, g
nnealing.

Evolutionary Search — Genetic Algorithms (GAs) — Darwinian principle of survival of the

genetic parameters, simulated

Artificial Intelligence — A Modem Approach: S. Russell & P. Norig, Pearson
Education

Artificial Intelligence; E. Rich & K. Knight, TMH

An Introduction to Fuzzy Sets 0 — Analysis & Design; W. Pedryez & F.

Gomide, PHI.
Fundamentals of Neural Networks — Architechtures, Algorithms, and

Applications; L. Frusett; Prentice Hall
An Introduction to Genetic Algorithms: M. Mitchell; PHI
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Semester I1
Paper: MMS 205
Credit: 4.

Elective IT (4-0-0)

KNOWLEDGE ENGINEERING

Overview: KE cycle, knowledge economy and society, organizational knowledge,
Aindividual knowledge, -explicit knowledge,- tacit knowledge, evolution of knowledge
management, development applications of knowledge engineering.

KMS : Create, capture, organize, access and use of knowledge, sp"iral of knowledge
management

Knowledge Networks : Knowledge networking, distributed heterogeneous knowledge
networks, knowledge creating organization, mapping and measuring knowledge. ’

Web-Based Systems : Building knowledge site, knowledge modelling, tools for web
based knowledge networking system

Case Studies : IBM, UNESCO, SEARCA K-Net-

BOOKS :

1. Information Technology for Knowledge mangement: Borghoff, U. and R.
Pareschi, 1997, Journal of Universal Computer Science, Vol.3/No. 8.

2 Enterprise Knowledge Management Modelling and Distributed Knowledge
Management Systems: Firestone, J oseph M., 1999,

3. Managing Organizational Knowledge: Perspectives on Business Innovation, Emst
and Young, Issue I. :

4. The Fifth Discipline: The Art and Practice of the Learning Organization : Senge,
Peter M. 1994, Doubleday/Currency.

e Electronic Performance Support Systems: Show Me the Knowledge : Wells,

Jonathan and Christopher Pravetz, Pricewaterhouse Coopers, 1998.

16



shisgpagn, o5

T PR

e

Semester IT

Paper: MMS 206
Credit. 4

Elective II (4-0-0)
IMAGE PROCESSING

Introduction : Examples of fields that use digital image processing, fundamental steps in
digital image processing, components of image processing system. )

Image in the spatial domain : Basic .gray-level transformation, histogram processing,
erhancement using arithmetic and logic operators, basic spatial filtering, smoothing and
sharpening spatial filters.

Color Image Processing: Color fundamentals, color models, pseudo color image
processing, basics of full-color image processing, color transforms, smoothing and

sharpening, color segmentation.

Image Compression: Fundamentals, image compression models, error-free compression,
loss predictive coding, image compression standards.

Morphological Image Processing: Preliminaries, dilation, erosion, open and closing, basic
morphologic algorithms.

Image Segmentation: Detection of discontinuous, edge linking and boundary detection,
thresholding, region—based segmentation.

Object Recognition: Patterns and pattems classes, recognition based on decision—theoretic
methods, matching, optimum statistical classifiers, neural networks.

BOOKS:

Text Book:

1. Digital Image Processing, Rafeal C.Gonzalez, Richard E.Woods, Second Edition,
Pearson Education/PHI.

2. Image Processing, Analysis, and Machine Vision, Milan Sonka, Vaclav Hlavac and

Roger Boyle, Second Edition, Thomson Leamning.

Introduction to Digital Image Processing with Matlab, Alasdair McAndrew, Thomson

Course Technology ‘

4. Computer Vision and Image Processing, Adrian Low, Second Edition,
B.S.Publications

5. Digital Image Processing using Matlab, Rafeal C.Gonzalez, Richard E.Woods, Steven
L. Eddins, Pearson Education.

6. Digital Image Processing, William K. Prat, Wily Third Edition

7. Digital Image Processing and Analysis, B. Chanda, D. Datta Majumder, Prentice Hall

of India.

(%)
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Semester IT

Paper: MMS 207
Credit: 4

Elective III (4-0-0)

COMPUTER SECURITY

Private _Key. Cryptosystems —_ classical ciphers, DES, Differential and linear
cryptoanalysis

Public Key Cryptosystems — RSA, Elliptical Cryptosystems

Digital Signature — Generic signature schemes, RSA signature

Authentication, Intrusion Detection, Digital Money, database Protection, Access Comntrol,
Secure sockets

BOOKS:

1.

LY

Cryptography and Netwotk Security (Sie), by Forouzan, Tata McGraw-Hill

Network security: Current status and future directions, by Christos Douligeris,
Dimitrios N. Serpanos, John Wiley and Sons

Network security: Private communication in a public world, by Charlie Kaufman,
Radia Perlman, Mike Speciner, Prentice Hall PTR

Network security fundamentals, by Gert De Laet, Gert Schauwers, Cisco Press,
2005-Computer



Semester IT

Paper: MMS 208
Credit: 4

Elective III (4-0-0)
SOFTWARE REUSE AND REQUIREMENT ENGINEERING

Impact of Object-Based and Object-Oriented design and programming, architecture
centric;- domain- specific, library based reuse methodologies - influence on reliability,

efficiency and cost.

Requirement analysis and specifications - requirement definitions and requirement
specification documents, types of requirement, validation process, software prototyping,

use of formal methods.

BOOXKS:

Software Engineering Beginners Approach: Pressman, TMH

Software Engineering: Jalote, Narosa

Fundamentals of Software Engineering - Ghezzi et al, PHI

Software Engineering - Sommerville, Addison-Wesley

Software Engineering with Abstractions, Berzins & Lugqi, Addison-Wesley
Software Engineering: Aggarwal & Singh, New Age

Software Engineering Concepts: Fairley, MGH

_\l'O‘\.tJ\:D.UJ[\_)L-—A
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Semester 11

Paper: MMS 209
Credit: 4

Elective III (4-0-0)

MOBILE COMPUTING

o 1G, 2G, 3G networks, Cellular concepts, GSM, channel assignments, security

Mobile ad hoc networks — MAC layer, MANET

Energy Analysis — AODV & DSR Routing protocols, location updates, handovers,
multicasting & broadcasting

Mobile IP, Mobile, Distributed & Pervasive computing

BOOKS:

1. Wireless Communications Principles & Practice by T. S. Rappaport, PHPTR
2. Mobile Communications by J. Sehiller, Pearson Education

3. Mobile Computing by S. DasBit & B. K. Sikdar, PHI
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First Semester

CURRICULUM STRUCUTRE

| ATHEORY
SL. | CODE SUBJECTS CONTACTS CREDITS
NO. (PERIOD / WEEK)
i L |T|P|TOTAL
1. MM (ME)101 | Advanced Engineering =
. 3 (1]~ 4 4
Mathematics
2. MTI 101 Industrial Management 4 |- - 4 4
3. MTT 102 Metal Forming ,Casting &
. 4 |- |- 4 4
Welding
4, MTI 103 Machining Science and ol 4 4
Machine Tools
| 5. | Elective-1 4 |- - 4 4
[ Total of Theory | 19 | 1 20 20
| BLABORATORY / PRACTICAL
'SL. | CODE | SUBJECTS CONTACTS CREDITS
NO. (PERIOD / WEEK)
L|T|P|TOTAL
1L MTI 191 | Manufacturing Technology Lab -l - 14 4 2
2. MTI 192 | Machine Tools and Control Lab - -] 4 4 Z
3. | MTI 181 | Seminar-] . 2| - 2 1
Total of Laboratory / Practical 10 5
' Total of Semester 1804 x| 25

Elective I: One subject to be chosen, from the following elective group.

| CODE SUBJECTS
MTI 104 Fabrication Technology
MTI 105 | Fluid Drives and Controls R
MTI 106 Industrial Robotics |




Second Semester

A.THEORY _
SL. | CODE | SUBJECTS | CONTACTS CREDITS
' NO. f ' (PERIOD / WEEK)
| L| T [P TOTAL
1. MTI201 | Quality & Reliability Engineering | 4 | - | - 4 4
2. MTI202 | Automated Manufacturing 41 -1 - 4 4
System
[ 3. MTIL203 | Modern Manufacturing Processes | 4 | - | - 4 4
li | Elective —II 41 - | - 4 4
B2 | Elective-III 4| - | - 4 4
| Total of Theory | | 20 20
B.LABORATORY / PRACTICAL
SL. | CODE | SUBJECTS , CONTACTS | CREDITS
NO. (PERIOD / WEEK)
L] T [ P | TOTAL
1. MTI 281 | Seminar —II 2 | - 2 ' 1
[ 2. MTI 291 | Flexible Manufacturing System 2o 4 5
. Lab & Robotics Lab N
3. MTI 282 | Comprehensive Exam ) ] 4
(Viva-Voce)
Total of Laboratory / Practical 6 | 7
| Total of Semester | 26 | 27

Elective: One subject to be chosen from each of the following two elective
groups 2

Elective — 11

| CODE SUBJECTS
| MTI 204 CAD/CAM
| MTI 205 Computer Control of Machines and Processes

[MTI206 | Finite Element Methods in Engg.

Elective — 111

| CODE SUBJECTS = |
| MTI 207 Product Design . ‘

}MTI 208 Materials Handling System R
MTI 209 Quantitative Decision Making j




Third Semester

| ATHEORY
SL. ‘ CODE | SUBJECTS CONTACTS ‘ CREDITS
NO. (PERIOD / WEEK)
J L T|P|TOTAL
I. | MTI381 | Pre-submission Defense of N ] 4
| Dissertation
2. | MTI 382 | Dissertation (Progress) -0 -1 24 18 |
Total of Semester |24 22 |
Fourth Semester
| ATHEORY I
| SL. | CODE | SUBJECTS CONTACTS | CREDITS
NO. (PERIOD / WEEK)
| |' L/ T|P|TOTAL
| 1. | MTI 481 | Dissertation (Completion) -l - -] 24 18
( 2. MTT 482 | Post Submission Defense of 0 (N i 6
Dissertation
Total of Semester | 24 24

i1
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ADVANCED ENGINEERING MATHEMATICS
(Code: MM (ME) 101)

Total Contact Hrs : 52 Internal Assessment — 30
Lecture ¢ 39 Examination — 70
Tutorial : 13 Total Marks: 100

Statistics: Elements of statistics; frequency distribution; Concept of mean, median, mode and
different types of distribution; Standard deviation and variance; Curve fitting by least square
method; Correlation and Regression; Testing of hypothesis; Basic types of factorial design and

| Analysis of Variance. -10
Matrix Operation: Matrix operation; Eigen value and Eigen Vector by iterative methods;
Diagonalisation of a square matrix. -8
Laplace Transform, Fourier Transform; Fourier Integral and their Applications; -6

Numerical Methods: Interpolation by Polynomials; Error Analysis; Solution of System of
linear equation by Gauss-Seidel iterative method; Newton Rapson method; Numerical
Integration by Gauss-quadrature; Solution of ordinary differential equation by Rayleigh-Ritz
method. -10

Ordinary Differential Equation: i) 2™ Order homogeneous Equation ii) Euler Cauchy
Equation, iif) Non homogenous linear equation. Partial Differential Equation : i) Wave
equation — one dimension and two dimension, ii) Heat equation — one dimension and two

dimension -5
BOOKS:
1. S.8. Sastry- “Introductory Methods of Numerical Analysis”, PHI

MXK.Jain, SRXK. lyengar, R., KJain; - “Numerical Methods for Scientific and
Engineering Computation” New Age International Pub.

o

. AM. Goon, M.K.Gupta, B.Dasgupta; - “An Outline of Statistical Theory” Volume I II,
The World Press Private Ltd.

o

4. YuP.Adler, E.V. Markova, Ylu V. Granovsky; -“The Design of Experiments to find
Optimal Conditions”, MIR, 1975, Moscow

. Erwin Kreyszig - Advanced Engineering Mathematics, John Wiley & Sons, Inc

i

6. Stanley Grossman and William R.Derrick- Advanced Engineering Mathematics-.,Harper
& Row Publishers



INDUSTRIAL MANAGEMENT

(Code: MTI 101)

Total Contact Hrs: 52 Internal Assessment — 30
' Examination — 70

Total Marks: 100

1. Classification and Importance of Operations Management: 3

Operations Management in corporate profitability and competitiveness; Operations
strategy; Types and characteristics of manufacturing systems and service systems;

2. Operations Planning and Control: 25

Forecasting for operations; Inventory planning and control; Materials requirement
planning; Planning production in aggregate terms; Operations scheduling;

3. Quality Assurance: 8
The quality assurance system; choice of process and reliability; control of quality;
4. Maintenance Function: 4
Preventive maintenance; Overhaul and replacement.
5. Management Information System: 5
Need and structure of MIS: Data Processing Systems; Data Sources and Management

7

6. Human Resource Management

Concept and evolution; Manpower planning; recruitment and selection; Motivating
personnel; Leadership;

REFERENCE

1. Buffa and Sarin — Modern Production / Operations Management, 8" ed., John Wiley &
Sons (Asia) Pvt. Ltd.

Russell & Taylor — Operations Management, Wiley India Pvt. Ltd.

Larry Long —Management Information Systems, Prentice Hall

A.Leon— Enterprise Resource Planning, TMH
Gupta, C.B. — Human Resource Management, Sultan Chand & Sons

fJ\ Lo



METAL FORMING, CASTING & WELDING
(Code: MTI 102)

Total Contact Hrs: 52 Internal Asseésment -30
Examination — 70
Total Marks: 100

1. Theory of Plasticity: 5

Theory of Plastic deformation, Yield criteria, Work of plastic deformation , Theories of
Fracture, Ansiotropy in sheet metal, Overview of FEM Applications in Metal Forming

Analysis - Formability studies.

2. Theory and Practice of Bulk Forming Processes: 10

Analysis of Plastic deformation in Forging, Rolling, Extrusion and rod/wire drawing
processes-Effects of friction, Calculation of forces, Work done-process parameters,
equipment used -Defects-Applications-Recent advances in forging, Rolling, Extrusion
and drawing processes-Experimental techniques of evaluation of friction in metal
forming, ring compression and double cup extrusion tests.

3. Sheet Metal Forming: 15

Conventional processes, Forces in circular cup drawing, Redrawing, drawing of tubes
from annular sheet dies, Forming limit diagram, Forming with hydrostatic pressure,
Explosive forming, electrohydraulic forming, magnetic pulse forming, Principles and
process parameters- Advantages -Limitations and Applications.

4. Casting Metallurgy and Design 10
Heat transfer between metal and mould-Solidification of pure metal and alloys-Shrinkage
in cast metals -progressive and directional solidification-Principles of grating and
risering, Degasification of the melt-Design considerations in casting-Designing for
directional solidification and minimum stresses-casting defects

5. Special Casting Processes: 5
Shell moulding, Precision investment casting; centrifugal casting, Die casting and
Continuous casting.

6. Advanced Welding Processes 7

Physics of welding arc, heat flow in welding, theory of heat flow, cooling rate
determination, selection of welding parameters based of heat flow analysis, residual stress
and distortion, joint design, analysis of fracture and fatigue of welded joints.

High energy density processes- Plasma keyhole welding, laser welding

Welding automation and robotics, advances in welding automation.



BOOKS:

N —

(8}
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9.

Schuler - Metal Forming Handbook - Springer Verlag Publication -

Hosford, WF and Caddell,RM. - Metal Forming:Mechanics and Metallurgy

Prentice Hall, Eaglewood Cliffs,1993

Dieter,G.E. - Mechanical Metallurgy(Revised Edition 1) - McGraw Hill
Co,1980

Altan .T.- Metal Forming-Fundamentals and applications-American Society of

Metals , Metals park,1983.

Shiro Kobayashi, SOO-IK-oh-ALTAN,T - Metal Forming and Finite Element
Method , Oxford University Press,

ASM Metals of Hand book on Casting - Revised Edn,1995

Heine loper & rosenthal, Principels of Metal Casting , Tata McGraw Hill,1980

P N.Rao- Manufacturing Technology (Foundry Forming and Wekding)ll
Edition" Tata McGraw Hill Pub.Co. Ltd, New Delhi, 1998.
V.M. Radha Krishnan- Welding Technology & Design — New Age International

Publishers

10. J Norish- Advanced Welding Processes- Woodhead Publishing Limited



MACHINING SCIENCE & MACHINE TOOLS
(Code: MTI 103)

Total Contact Hrs: 52 Internal Assessment — 30
Examination — 70
Total Marks: 100

1. Geometry of Cutting Tools: 6

Turning tools interrelations between different systems of rake angles; interrelationships
between clearance angles; Milling cutters; Twist drills; Grinding of single point cutting
tools.

2. Mechanism of Chip Formation: 5
Observation methods; Chip formation analysis; Dynamic shear strain; Criticism of single

shear plane theory; Effect of cutting variables on chip reduction coefficient; Different
types of chips; Chip curl and cross section.

3. Force in Machining: 4

Merchant’s circle diagram for analysis of forces; Velocity relationships; Kronenberg’s
relationship; Dynamometry.

4. Heat in Metal cutting: 2

Heat sources; Measurement of cutting temperature.
5. Machinability & Machining Economics: 5
Machinability and machining efficiency; Machining economics.

6. Cutting Tool Materials: 4

Failure of cutting tools; Essential properties of cutting tools; Development of tool
materials- carbide, HPC, CBN, diamond.

7. Micro Finishing Processes: 3

8. Transmission of Motions in Machine Tools: 6

Classes of machine tool motions; Mechanisms; Kinematics structures; Differential
mechanisms.

9. Spindle Drive: 5

Spindle speed range; Layout of spindle speeds in AP and GP; Saw diagrams; Productivity
analysis.



10. Machine Tool Gear Boxes: 4

Number of steps & stages; Types of gear boxes; Rules for sliding cluster gear boxes;
Speed structure and ray diagram; Calculation of gear teeth in a group transmission.

11. Machine Tools Strength & Rigidity: 3

Principles of design for strength & rigidity; Evaluation of materials by weight;
Compliance of machine tools.

12. Machine Tools Automation (Mechanical Control): 5

Basic concepts and operating cycles of automatic machine tools (AMT); cam controlled
AMT; Hydraulically operated and controlled AMT, Hydraulic Servosystems;

Electromechanical Controls.
BOOKS:

Milton C. Shaw- Metal Cutting Principles , Oxford University Press

N.K_.Meheta - Machine Tools Design, Tata McGraw -Hill Publishing
G.Kuppuswamy - Principles of Metal Cutting, Universities Press

S.K.Basu&D.K. Pal- Design of Machine Tools Oxford & IBH Publishing Co.

Edited by N.Acherkan- Machine Tool Design : 4 vols. , Mir Publishers, Moscow

A Bhattacharya- Metal Cutting Theory and Practice, New Central Book Agency (P) Ltd.

O



FABRICATION TECHNOLOGY
(Code: MTI 104)

Total Contact Hrs: 52 Internal Assessment—~ 30

9.

. Metal forming

. Joining processes

. Composite materials in fabrication

Examination - 70
Total Marks: 100

. Introduction to Fabrication 2
. Properties of materials, shapes and standard in metal fabrication. 4
. Metal cutting methods 10

Shearing, punching, nibbling, sawing, flame cutting, piercing.
10

Sheet metal forming, bending, forging, extrusion, drawing, rolling, spinning,
pressworking.

10

Bolting, riveting, welding — fusion and solid state welding, adhesive bonding,
mechanical fastening, soldering, brazing.

. Surface treatments, micro electronic fabrication 3
. Inspection and quality assurance 5
4

Classification of composites, thermosetting, resin used for composites, composite
reinforcement, processing of composites, joining of composites.

Automation in Fabrication

BOOKS:

L N —

SNEVYES

Kenyon Pitman- Basic Fabrication & Welding, Pitman Pub. Ltd.

F.J.M. Smith- Basic Fabrication & Welding, Longman Group Ltd.

Hazra & Choudhuri- Workshop Technology Vol I & 2, Media Promoters &
Publications

O.P. Khanna- Welding Technology, Dhanpat Rai & Sons

P.N.Rao- Manufacturing Technology, Tata McGraw Hill

DE Garmo et al- Materials & Processes in Manufacturing — Wiley



FLUID DRIVES AND CONTROL
(Code: MTI 105 )

Total Contact Hrs: 52 Internal Assessment — 30
Fxamination — 70
Total Marks: 100

1. Introduction to fluid power i
2. Classification of fluid power 1
2

3. Energy and power in Hydraulic Systems

Application of Pascal’s law, Conservation of energy, the continuity equation, hydraulic
horse power, Bernonll’s equation, energy, power and flow rate in the SI Metric System.

4. The source of hydraulic power: Pumps 6

Pumping theory, pump classification — Gear, vane, piston, pump performance, pump
noise, pump selection.

5. Linear Actuator (Hydraulic Cylinder) _ 4

Overall operating features, cylinder mountings and mechanical linkages, cylinder
force, velocity and power, cylinder cushions, mechanics of hydraulic cylinder loadings.
telescopic cylinder, design aspects.

6. Rotary Actuator (Hydraulic Motor) 2

Classification: Gear, Vane, Piston; hydraulic motor theoretical torque, power and flow
rate, hydraulic motor performance.

9]}

7. Valves and other control components in hydraulic systems

Direction control valves, pressure control valves, flow control valves, cartridge valves,
pressure and temperature switches, hydraulic accumulators, pressure intensifiers, servo
valves.

8. Hydraulic Conductors and Fittings

Conductor sizing, pressure ratings of conductors, steel pipes, steel tubing, plastic
tubing, flexible hoses, quick disconnect couplings, metric size tubing.

9. Hydraulic Circuit Design and Analysis 9

Control of a single acting hydraulic cylinder, control of a double acting hydraulic
cylinder, regenerative circuit, pump unloading circuit, pressure intensifier circuit.
sequencing circuit, cylinder synchronization circuit, fail-safe circuit, speed control of
hydraulic cylinder and hydraulic motor, hydrostatic transmission systems. analysis of
hydraulic system with fictional losses, accumulator circuits.



10. Components of Pneumatic Systems 5

Properties of air, the perfect gas laws, compressors, fluid conditioners, air control
valves, pneumatic actuators.

11. Pneumatics: Circuit and Applications 5

Pneumatic circuit design considerations, air pressure losses in pipelines, simple
multicylinder circuits, emergency stop circuits, emergency stop circuits, - fail-safe
circuits, two-handed control, cascade circuits, cascade circuit design procedure, group
selection and stepper circuits.

12. Electrical Controls for Fluid Power Circuits 7

Electrical components, limit switches, solenoids, control of a cylinder using a single
limit switch, reciprocation of a cylinder using pressure or limit switches, dual cylinder
sequencing circuits, electrical control of a regenerative circuit, electro hydraulic servo
system, application of Programmable Logic Controller (PLCs) in fluid power circuits.

13. Introduction to Fluidics - 3

‘Principles of fluids logic control, basic fluidic devices, fluid sensors, fluidic control of
fluid power systems.

BOOKS:

Authony Esposito- Fluid power with applications, Prentice Hall International , Inc
S.R. Majumdar- Oil Hydraulics, Tata Mc Graw Hill

S.R. Majumdar- Preumatic System. Principles and Maintenance, Tata Mc Graw Hill
D.D. Banks, D.S.Banks- Industrial Hydraulics, Prentice Hall

A.B.Goodwin- Power Hydraulics, B.1. Publications

Chris Stacey- Practical Preumatics, Arnold Publications
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INDUSTRIAL ROBOTICS
(Code: MTI 106)

Total Contact Hrs: 52 Internal Assessment — 30
Examination — 70
Total Marks: 100

1. Introduction:

History of robotics; Definition of robot; Main components of robot: manipulator, sensors,
controller, power conversion unit, Robot geometry: types of joints, workspace, number of
degrees of freedom; Common configurations used in arms: rectangular, cylindrical,
spherical, jointed; Classification of robots according to coordinate system: Cartesian,
cylindrical polar, articulated or jointed; Classification of robots according to control
method: non-servo, servo; Robot specifications: payload, accuracy, repeatability.

resolution, maximum tip speed, reach, stroke;
2. Robot End Effector S

End effector: definition, gripper, tools; Gripper : main parts, source of power; Types of
grippers: mechanical grippers, vacuum cups, magnetic grippers, adhesive grippers, hooks
. scoops, ladles; Universal gripper; Robot Tools: spot welding gun, pneumatic impact
wrench, pneumatic nut runner, stud-welding head, inert gas welding torch, heating torch,

grinder, spray painting gun.
3.Robot Actuators:

Definition, Characteristics: power to weight ratio, stiffness, compliance, reduction gears;
Conventional actuators: hydraulic actuator, pneumatic actuator, electric motor, direct
drive motor, stepper motor; servo motor, Special actuators: magnetostrictive, shape
memory, alloy, elestomer, Mc Kibben artificial muscle;

4.Robot Sensors:

- Definition of Sensor and transducer; Calibration; Basic categories of measuring devices:
analog, discrete; Main types of sensors: position, velocity, acceleration, force and
pressure, torque. touch and tactile, proximity, sniff, vision, voice recognition.

5.Robot Vision:

Definition of digital image, generation of digital image; Robot Vision System: definition.
use. functions, components, classification. vision cameras; Techniques of image
processing and analysis: Image data reduction, segmentation, feature extraction, object
recognition; Application of robot vision system.

10



6. Robot Kinematics: 9

Definition of Robot kinematics, Tool frame and base frame. World —coordinate system,
Direct kinematics, Inverse kinematics, Describing position and generation of a point in
space, Derivation of rotational matrix by different methods, Homogenous transformation,
Denavit- Hertenberg representation.

7. Robot Programming 5

Definition of robot programming; Different methods of robot programming: teach-
pendant programming, key board programming; Programming languages: VALII,
AML/2, ARM BASIC : ‘

8. Industrial Application of Robots 6

Material Transfer; Machine loading and unloading, Processing operations, Assembly
operations, Inspection.

9. Economic Justification of Robots 3

Advantages of applying robots in workspace, Methods of economic justifications for
installing a robot: return on investment payback period, equivalent uniform annual cost
method, annual cost method; Selection of a robot.

BOOKS:

. Klafter, Richard D. Chmielewaski, Thomas A. and Negin, Michael (2001) -

Roboric Engineering, Prentice-Hall of India Pvt. Limited.

Groover, Mikell P. Weiss, Mitchell., Nagel, Roger N., Odrey, Nicholas G.(1986) -

Industrial Robotics : Technology, Programming and Applications, McGraw-Hill

International Edition

Niku, Saeed B. (2001)- Introduction ro Robotics Analysis, Systems, Applications,

Prentice Hall of India Private Limited, New Delhi

4. Shilling , Robert I. (1990)- Fundamentals of Robotics : Analysis & Control,
Prentice Hall of India, New Delhi

5. Koren, Yoram (1987)- Robotics for Engineers, McGrew-Hill Book Company,
Sinagapore

6. Hall, Ernest L. Hall Bettie C. (1985)- Robotics: A User-Friendly Introduction, Holt,
Rinehart and Winston, Holt-Saunders, Japan

7. Yoshikawa, Tsuneo (1990) Foundations of Robotics : Analysis and Control,
Prentice Hall of India Private Limited, New Delhi

8. Mason, Matthew T. (2005), Mechanics of Robotic Manipulation, Prentice Hall of
India Private Limited, New Delhi

2

(V8

11



QUALITY AND RELAIBILITY ENGINEERING
(Code: MTI 201)

Total Contact Hrs: 52 Internal Assessment — 30
Examination — 70

Total Marks: 100

1.Introduction:

Evolution of quality control; Quality: Definitions of quality, dimensions of quality of a
product, dimensions of quality for service variables, attributes, defect, standard or
specification, quality of design, quality of conformance, quality of performance; Quality
Control: off-line quality control, statistical process controls, acceptance sampling plan:
quality assurance, quality circles, quality improvement.

2. Total Quality Management:

Main themes of TQM: customer, process, people; Features of TQM model; Vision and
Quality policy; Performance standards; Six sigma quality, Quality function deployment;
Benchmarking; Quality auditing; vender selection and certification; Different TQM
practices; ISO 9000, Malcolm Baldridge National Quality Award, International Quality
Study; leading sages and Quality and their philosophy; W.Edwards Deming, Joseph M.
Juran, Kaoru Ishikawa, Taguchi, Philip Crosby, Armand Feigenbaums,

3. Measures of Quality Product and Quality Process 3

Definitions and use of cost of quality, traditional cost of quality, cost elements of cost of
quality: prevention cost, appraisal cost, internal failure cost, external failure cost, cost of
quality report, limitations of cost of quality, emerging cost of quality model, uses of
quality cost information, intangible cost.

h

4.Continual Improvement: Basic Tools

Kaizen, continuous improvement, continual improvement, types of data, population,
sample, data summarization, methods of data summarization; tally sheet, frequency
distributions, histogram, stem-and-leaf display, bar chart, Pareto chart, Pareto diagram.
line graph or run chart, flow chart, cause-and-effect diagram, check sheet, box-plots,
scatter diagrams or scatter plots, seven step method for continuous improvement. PDCA

cycle.

12



5.Continual Improvement: Statistical Process Control 8

Seven basic statement tools, different types of variation in the process outputs, definition
of control chart, distinction between attributes and variables, control charts for attributes;
p-charts, np-charts, c-charts, u charts; control charts for variables.

X-bar chart, R chart, individual chart; out-of control patterns; descriptive statistics and
inferential statistics, Probability distribution, random variable, variance and standard
deviation, normal distribution, behaviour of samples, Central Limit Theorem.

6.Continual Improvement: Some Advanced Tools 3

Different approaches for problem solving adopted by management, brainstorming:
traditional, electronic; Affinity diagram; Process capability: Relative Precision Index,

Process Potential Index;
Six Sigma Quality, Taguchi methods: Total loss function, design of experiments,

reduction in variation, statistically planned experiments.

7. Defining Reliability 4

Reliability, demand time, one shot items, repeated cycles, time dependent items of
specified mission continuously operating items, items in standby.

Basic statistics — The Binomial distribution, the Poisson distribution, the Exponential
distribution, the log normal distribution, the weibull distribution.

8. Reliability Parameters 3

Reliability as a function of time, failure rate as a function of time, constant failure rate,
mission reliability, mean time to- failure (MTTF), MTTF as a function of failure rate,
mean time between failures (MTBF), mean down time (MDT), availability, complex

system, increasing failure rate, Bath tub curve.

9. Reliability Predictions 3

Condition for the prediction, cycle dependent performance, confidence estimates for
success probability, confidence estimates for MTBF & constant failure rate, MTBF
estimates, failure rate estimates, effects of environment and stress — accelerated testing.

10. Evaluating Data for Failure Rate Estimation 3

Reliability versus operating time, failure density function versus operating time, failure
rate versons operating time, Goodness-of-Fit Tests.

11. Reliability Modeling for System Predictions 3

Systems series and parallel systems, duty cycling, redundancy: K-out-of N redundancy,
standby redundancy.

13



12. Reliability — Modeling of Complex Systems

The Markov Model Approach to solve complex system MTBF

13. Risk Assessment 2

Failure Modes and Effects Analysis (FMEA), Failure Modes Effects and Critically
Analysis (FMECA), Fault Free Analysis (FTA), Petrinet modeling.

14. Reliability in Engineering Design 2
Design synthesis, strength load interaction, reliability of the system, design based on
reliability terotechnology and trends in design.

15. Maintenance Aspects 3

Types of maintenance, preventive maintenance, spare parts management, use of Material
Requirements Planning (MRP) approach for maintenance resources planning and control.

BOOKS:

|, Paul Kales - Reliability for Technology, Engineering and Management.
~ Prentice Hall
2. Bikas Bhadury & S.K.Basu - T erotechnology : Reliability Engineering and
Maintenance Management — Asian Books Private Limited
E. Balguruswamy - Reliability Engineering — Tata McGraw Hill Publishing Co-
Limited.
4.  Amitava Mitra -Fundamentals of Quality Control and Improvement
_ Prentice Hall of India Pvt. Ltd., New Delhi
5. Jill A.Swift, Joel E; Ross and Vincent K.Omachonu -Principles of Total Quality
— St. Lucie Press Boca
6.  William J. Kolarik - Creating Quality : Concept, Systems, Strategies and Tools
— McGraw-Hill Inc.
7. Donna C.S.Summers - Quality— Prentice Hall, International Inc, New Jersey
8. Douglas C.Montgomery- Introduction to Statistical Quality Control
— John Wiley & Sons Incs, New York '
9. Bertrand L.Hansen and Prabhakar M.Ghare - Quality Control and Application
— Prentice Hall of India Pvt. Ltd., New Delhi
10. Samuel K.Ho - TOM: An Integrated Approach — Kogen page India Pvt. Ltd., New
Delhi
11. D.J.Smith-Reliability Engineering — Pitman
12. L.S.Srinath- Reliability Engineering— East West Press

L2
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AUTOMATED MANUFACTURING SYSTEM (AMS)
(Code: MTI 202)

Total Contact Hrs: 52 Internal Assessment — 30
Examination - 70
Total Marks: 100

1. Introduction 2

Developments in manufacturing technology in automation, A hierarchical model of factory
automation, Systems requirements and automatic control technology, Classification of NC

systems
2. Features of numerically controlled machines 4

Fundamentals of machining, Design considerations of NC machine tools, Methods of
improving machine accuracy, Increasing productivity with NC machines, Machining centers,

CNC controllers.

3. Fundamentals of NC part programming 6

Preparatory functions, Axis motion commands, Feed and speed commands, Miscellaneous
command, , Conventional numerical control, Direct numerical control, Computer numerical
control, Computer aided part programming, APT language basics, CAD/CAM based part
programming .

4. Manufacturing Planning and Control Systems 5

A basic framework for manufacturing and planning, Demand management, Aggregate
production planning, Master production schedule, Material requirement planning, MRP lot
sizing problem, Capacity planning, Shop floor control

5. Group Technology and Cellular Manufacturing Systems ' 12

Concept of Group Technology, Design attributes and manufacturing features, GT
implementations, Part family formation, Selection of classification and coding system,
Benefits of group technology, Concept of cellular manufacturing, Cell formation approaches,
Economics of group tooling in cellular manufacturing, Production planning and control in
cellular manufacturing

6. Flexible Manufacturing Systems 17

Concept of different types of flexibility, Volume variety relationship for understanding
production systems, Key characteristics of various manufacturing systems, Concept of FMS,
Basic features of physical components of FMS, Basic features of control components of an
FMS, Operational problems in FMS, Layout considerations Sequencing of Robot moves in
Robotic cell, FMS benefits

15



7. Enterprise Integration CIM, Future Trends 6
Introduction to CIM, Network communication, Networks architecture and protocol, Database
managements systems, Realizing CIM

BOOKS:

1. Thomas A. Boucher- * Computer Automation in Manufacturing: An Introduction’,
Chapman and Hall

2. Yoram Koren' - ‘Computer Control of Manufacturing Systems ' Macgraw Hill
Internation] Book Company :

Nanua Singh - ‘System Approach in Computer Iontegrated Design and

Manufacturing’ , John Wiley and Sons, Inc.

4 Narahari and Viswanadham - " Performance Modelling and Analysis of Automated
Manufacturing systems " Prentice Hall

5 James G.Bralla -" Handbook of product design for manufacture ", McGraw Hill Book

co.,1986
6. Henry Peck, " Designing for manufacture ", Sir issac Pitman & Sons Ltd.,1973.

Matousek, " Engineering Design ", Blackie & Sons,1956.

(0'8)
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MODERN MANUFACTURING PROCESSES
(Code: MTI 203)

Total Contact Hrs: 52 , Internal Assessment — 30
Examination — 70

Total Marks: 100

1. Introduction 2
Various modern manufacturing processes.
2. Mechanical Machining Processes 12

Abrasive Jet Machining (AJM), Ultrasonic Machining (USM), Abrasive Finishing
Processes — Abrasive Flow Finishing (AFF), Magnetic Abrasive Finishing (MAF),
Water Jet Machining (WJM), Abrasive Water Jet Machining (AWIM),

3. Thermoelectric Machining Processes 15

Electric Discharge Machining (EDM), Electric Discharge Grinding and Electric
Discharge Diamond Grinding, Wire Electric Discharge Machining, Laser Beam
Machining (LBM), Plasma Arc Machining (PAM), Electron Beam Machining (EBM).

4. Electrochemical and Chemical Manufacturing Processes 12

Electrochemical =~ Machining - (ECM), Electromechanical Grinding (ECG),
Electrochemical Drilling (ECD), Electrochemical Deburring (ECDe), Chemical

Machining (ChM)
5. High Velocity Forming Processes 5

Explosive forming processes, Propellant forming, Electro-Hydraulic forming,
Electromagnetic forming, Pneumatic / Mechanical forming.

6. Micro-Machining, MEMS and Nanotechnology 6

Classification of Micromachining, Various Micromachining Processes- Abrasive micro
machining, Ultrasonic micro machining, Micro EDM, Micro ECM, Laser

Micromachining.

MEMS (Micro Electro Mechanical Systems)- Development and need of MEMS,
overview of MEMS technology with relevant non conventional processes.
Nano materials, Nano tubes and Nano wires, Nanofabrication.

17



BOOKS:

_-IL'\»J | N -

[l

V K. Jain — Advanced Machining Processes , Allied Publishers Pvt. Limited, India
P.K Misra - Non-conventional Machining, Narosa Publishers,

Pandey & Shan - Modern Machining Processes, Tata McGraw Hill

Mark Ratner, Daniel Ratner — A general introduction {0 the Next Big Idea Nano

technology Pearson Education.

G.F.Benedict — Non-traditional Machining Processes, Marcel Dekker Inc.,
J.A.McGeough, Advanced Methods of Machining, Chapman and Hall

Amitava Ghosh & Ashok Kumar Mullick— Manufacturing Science, West Press PVt.
Ltd.

Joseph McGeough — Micromachining of Engineering Materials, Marcel Dekker
Mikell P.Groover — Fundamental of Modern Manufacturing: Materials, Processes and
Syste, Willey
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CAD/CAM

(Code: MTI 204)

Total Contact Hrs: 52 ' Internal Assessment — 30
Examination - 70

Total Marks: 100

1. The design process and role of CAD 2

The design process, Types of design model, Concurrent engineering, Modelling using CAD,
A CAD system architecture

2. Techniques for geometric modeling -6

Representations- of curves, Parametric representation of geometry, Bezier curves etc.,
Techniques for surface modeling, Different types of patches, Techniques for volume
modeling , boundary model, Constructive solid geometry etc.

3. Elements of interactive computer graphics 4

Introduction to computer graphics, Computer graphics hardware, Two dimensional computer
graphics, Vector generation, Clippng, Three dimensional computer graphics, Viewing
transformation, Techniques for visual realism, Interaction with the syatem and the model.

4.Entity manipulation and the data storage 4

Manipulation of the model, Introduction to data storage, Data structures for interactive
modeling, Object oriented representations, Database considerations

5. Standards for CAD 2

Graphlcs and computing standards, Graphics Kernel system, Standards for exchanging
images, Data exchange standard, IGES and DXF standards, and Communication standards

6.The design/manufacture interface 16

The limitations of traditional engineering approaches, Current theme in manufacturing
engineering, Group technology, The design for manufacture and assembly, Overview of
process planning techniques, The total approach for product development, The system
approach, Concurrent engineering, The total quality approach, The techniques of quality
engineering, Quality function deployment

7. Introduction to machine control 12

Fundamentals to numerical control, Data preparation for numerical control, Machining for
3D model, Introduction to Rapid prototyping, Robotic Technology, Cellular manufacturing

19



8. Production planning and control 4

Introduction too production planning and control, Requirement planning systems, Shop floor
control system, Scheduling techniques, Just in time manufacturing

9, Future directions of CAD/CAM

Product data management , Product modeling, Assembly and tolerance modeling etc.

BOOKS:

1. Chris McMohan & Jimmi Brown- " CAD CAM " Addison, Wiley-2000.
2. Donatas tijunela & Kirth E- " Manufacturing High Tech Handbook ", Mckee-2000.

3. Narahari and Viswanadham-"Performance Modelling and Analysis of Automated
Manufacturing systems "-Prentice Hall-1 998.



COMPUTER CONTROL OF MACHINES AND PROCESSES
(Code: MTI 205)

Total Contact Hrs: 52 Internal Assessment — 30
Examination — 70
Total Marks: 100

1. Introduction: 5

Computer in process control, Hierarchical Control, Control Networks, Interfacing,
Computer Communication : Transmission, Coding, Types of communication lines,
communication hardware; Network Architecture: Open System Inter Connector (OSI),
LAN, Manufacturing Automation Protocol (MAP), Databases in Control, Control
Hierarchy, Control Computers, Discrete event system and supervisory controller
software design : Petri net modeling, mathematical properties of ordinary Petri nets,
software specification for a machining cell controller.

2. Numerical Control Machines : 9

Type of CNC Machines: CNC plasma machines, CNC spring forming machines, CNC
laser cutting machines, vertical machining centers, horizontal machining centers, variable
axes machining control, CNC Press brakes, CNC Punch press; Point-to-point machines,
continuous path machines; machines tool axes, components of CNC machines; NC / CNC
controls, CRT displays, drive motors, stepping motors and open-loop systems, servo
motors and closed loop system, CNC machine; axes and coordinate systems; absolute and
incremental programming, word address programming, part programming, programming
procedure, incremental positioning, circular interpolation, tool length offset, tool
diameter offset.

3. Robot Technology : 10

Definition of Robot; robot anatomy; joints and links, common robot configurations;
Robot Control. Systems; Drive Systems, Types of robot control; Accuracy and
Repeatability; End Effectors; Sensors in Robotics; Types of Robot Programming: manual
setup, lead through programming, robot programming languages, off-line programming,

4. Automated Material Handling: 7

Material handling function; Types of material handling equipment; Analysis of Material
handling Systems: consideration of material and movement conditions, material handling
analysis techniques; Design of the System: effect of plant layout, principles of material
handling; Conveyor Systems: types of conveyors, quantitative relationships and analysis
of conveyor systems; Automated Guided Vehicle Systems (AGVS): types of AGVS,
applications, vehicle guidance and routing, traffic control and safety, system
management, quantitative analysis of AGV Systems. . \
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5. Automated Storage Systems: 7

Storage System Performance : Types of materials stored in factory, storage capacity,
system throughput, storage transactions, utilization, uptime reliability; Automated
Storage / Retrieval Systems (AS/RS); Definition, important categories of automated
storage /retrieval system, basic components of an AS /RS, AS/RS controls, special
features, applications, quantitative analysis, caruosel storage systems: Configuration and
control features, Coruosel storage application, Quantitative analysis; Work-in Process
Storage : Interfacing handling and storage with manufacturing : types of interface,
positional accuracy, methods of load transfer.

6. Computer Process Control: 8

Definition : Computer — process interface : characteristics of manufacturing process data,
process data input / output; Interface hardware : sensors and transducers, analog-to-digital
converters, digital-to-analog converters, multiplexers, pulse counters and pulse
generators; Computer Process Monitoring, Types of computer process control:
preplanned control, direct digital control, supervisory computer control; Programming for
computer process control: requirements of control programming, interrupt system, error
detection and recovery, diagnostics;

7.Sequence Control and Programmable Controllers: 6

Logic control and sequencing : logic control system, sequencing system; Logic control
elements: logical AND, OR, and NOT gates, boolean algebra, hardware for implementing
combinational systems; sequencing elements; Timers, Counters; Ladder Logic Diagrams;
Programmable Logic Controllers (PLC): Components of PLC, Programming the PLC.
How the PLC operates, Additional capabilities of PLC.

BOOKS:

1. Mikell P.Groover — Automation, Production Systems and Computer — Integrated
Manufacturing, Prentice Hall of India Pvt. Ltd.

2. HMT Limited Mechatronics, Tata Mc Graw — Hill Publishing Company Ltd.

3. Jon Stenerson and Kelly Curran— Computer Numerical Control . Operation and
Programming , Prentice Hall, New Jersey

4. S.Kant.Vajpayee- Principles of computer — Integrated Manufacturing, Prentice Hall of

India.

5. Thomas O. Boucher- Computer Automation in Manufacturing: An Introduction.
Chapman & Hall

6. David J.Williams- Manufacturing Systems: An Introduction to the Technologies:
Halsted Press

7. James V.Valentino and Joseph Goldenberg (2000) — Introduction to Computer
Numerical Control — Prentice Hall

8. G.E. Thyer (1988) — Computer Numerical Conirol of Machine Tools— Newnes,
Butterworth-Heinemann Ltd., Oxford
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FINITE ELEMENT METHOD IN ENGINEERING
(Code: MTT 206)

Total Contact Hrs: 52 Internal Assessment — 30
Examination - 70

Total Marks: 100

1. Introduction to Finite Element Procedures 3

Introduction, Physical problems, Mathematical models, Finite element as a part of compﬁter
aided design.

2. Vectors, Matrices and Tensors, 4

Introduction, vector spaces, Subspaces, Matrix representation linear transformation. The
eigen-problem. The Rayliegh quotient and minimax, characterization of eigenvalues, vectors
and matrix norms.

3. Engineering analysis with FEM. 7

Steady state problem, propagation problems. Eigen problems differential formulation,
variational problems, weighted residual method, rifz method, finite different differential and
energy methods, introduction to language multipliers, and penalty method.

4. Formulation of Finite Element Method 12

Introduction, Formulation of finite element method using the principle of virtual
displacement transformation matrices for plane stress analysis, General formulation.
Lumping of structure properties and loads. Requirement of monotonic convergence, finite
element models.

5. Linear Analysis with FEM 11

General deviation of finite element equilibrium equations, imposition of displacement
boundary conditions. Generalized coordinate models for specific problems, Definition of
convergence criteria for monotonic convergence, Incompatible displacement must based
models, Mixed formulations. Mixed interpolohous, Incompressible analysis.

6. Non-linear analysis with FEM : 10

Introduction, Formulation of continuum machines incremental equation of motions the
deformation, gradient, strain, and stress tensors, displacement / pressure formulation for large
deformations, structural elements contact conditions.

7. Heat transfer, field problems and incompressible fluid flow. 5

Governing heat transfer equations, finite element discretization of heat transfer equations.
Analysis of field problems, analysis viscous incompressible fluid flows.



BOOKS:

{. Keneth H.Huebner, Donald L.Dewhirst, Doglas E.Smith, Ted. G.Pyrson- The

Finite Element Method for Engineers, John Willey and Sons Inc.
2. IN. Ready- 4n Introduction to the Finite Element Methdo, Mc Graw Hill

Publishing Company, New York
3. K.I. Bathe, Finite Element Procedure, Prentice Hall of India Publishing Company
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