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Department of Instrumentation and Control Engineering

Minutes of Ninth Meeting of the Board of Studies

The Ninth meeting of the Board of Studies in the Department of Instrumentation and
Control Engineering was held on 20" March 2025 at 10.00 A.M in the Seminar Hall,
Department of Instrumentation and Control Engineering, Sri Manakula Vinayagar

Engineering College with the Head of the Department in the Chair.

The following members were present in the BoS meeting

SI. No

Name of the Member with
Designation and official
Address

Responsibility in the BoS

Dr. L.M. Varalakshmi
Professor and Head
Department of ICE,

SMVEC

Chairperson

External

Member

Dr. G. Sakthivel

Professor and Director i/c in
EMMC (Educational Multimedia
Centre)

Department of Electronics and
Instrumentation Engineering,
Annamalai University

External Member

(University Nominee)

Dr. S. Mourouga Prakash
Professor and Head
Department of Electronics and
Instrumentation Engineering
Pondicherry Technological

University

External Member
(Academic Expert)

Dr. A. Asokan

Professor

Department of Electronics and
Communication

Government college of Engineering

Sengipatti —Thanjavur

External Member

(Academic Expert)

Dr. V. Nagarajan
Professor

Department of Electronics
Engineering

School of Engineering &
Technology

Pondicherry University

External Member
(Academic Expert - Special
Courses)




Mr. K. Ruba Anand
Quality Manager
Benlab

Industry Member

7

Mr. Ankit Shah
Instrumentation Engineer
Forbes Marshal

Alumni

Internal

Members

Dr. D. Sivanandakumar
Associate Professor
Department of ICE, SMVEC

Internal Member

Dr. K. Naveenkumar
Associate Professor
Department of ICE, SMVEC

Internal Member

10

Dr. M. Rekha
Associate Professor
Department of ICE, SMVEC

Internal Member

11

Prof. T. Sudha
Assistant Professor
Department of ICE,SMVEC

Internal Member

12

Prof. J. Jeevanantham
Assistant Professor
Department of ICE, SMVEC

Internal Member

13

Prof. S. Karthikeyan
Assistant Professor
Department of ICE, SMVEC

Internal Member

14

Prof. P. Kiruthika

Assistant Professor
Department of ICE, SMVEC

Internal Member

15

Prof. V. Udayavalli
Assistant Professor
Department of ICE, SMVEC

Internal Member

16

Prof. W. Godfrey Daniel
Assistant Professor
Department of ICE,

SMVEC

Internal Member

17

Prof. A. Sai Nishhok Krrishnaa
Assistant Professor
Department of ICE,

SMVEC

Internal Member

18

Prof. G. Laxminarayanan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

19

Prof. C. Muthupraba
Assistant Professor
Department of ICE,
SMVEC

Internal Member

20

Prof. S. Sathiyapoobalan
Assistant Professor
Department of ICE,
SMVEC

Internal Member




21

Prof. R. Vijayarajan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

22

Prof. V. Kamalanathan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

23

Dr. K. Karthikeyan
Associate Professor,
Department of Chemistry,
SMVEC

Internal Member

24

Dr. S. Rajakumar
Professor,

Dept. of Mathematics,
SMVEC

Internal Member

25

Dr. D. Devi

Professor,

Department of English,
SMVEC

Internal Member

26

Prof. S. Geetha
Assistant Professor
Department of Physics,
SMVEC

Internal Member




Agenda 1/B

0S/9/2025/ICE/UG

Welcome Address by chairperson, Board of Studies (BoS).

Agenda 2/B

0S/9/2025/ICE/UG

To confirm the minutes of the eighth Board of Studies Meeting held on
02.09.2024.

Agenda 3/B

0S/9/2025/ICE/UG

To consider and approve the B.Tech. Degree Curriculum and Syllabi of seventh
semester for the B.Tech. — Instrumentation and Control Engineering students

admitted from the academic year 2023-24.

Agenda 4/B

0S/9/2025/ICE/UG

To consider and approve the professional elective / open elective / skill

enhancement / mandatory Courses of the Seventh Semester for R2023.

Agenda 5/B

0S/9/2025/ICE/UG

To consider and approve the curriculum, syllabus and regulation of all the
courses and equivalent NPTEL courses for the Honors and Minor degree for B.

Tech. students admitted from the academic year 2023-24.

Agenda 6/B

0S/9/2025/ICE/UG

To consider and approve the evaluation of honors and minor degree courses.

Agenda 7/B

0S/9/2025/ICE/UG

To ratify the Curriculum and the syllabi of V and VI semester for the B.Tech. —
Instrumentation and Control Engineering students admitted from the academic
year 2023-24.

Agenda 8/B

0S/9/2025/ICE/UG

To discuss the professional elective / open elective / employability enhancement
courses / Swayam / MOOC Courses / Mandatory courses offered to IlI/VI, and
IV/VIIl semester students under R-2020 regulation during the period Dec 2024 to
March 2025.

Agenda 9/B

0S/9/2025/ICE/UG

To discuss and approve the academic calendar for the even semester 2025.

Agenda 10/BoS/9/2025/ICE/UG

To discuss the department activities for the Even semester Dec 2024 to March
2025.

enda 11/Bo

S/9/2025/ICE/UG

To apprise the result analysis of End Semester Examination Nov/Dec 2024.




Agenda 12/BoS/9/2025/ICE/UG

To discuss and recommend the panel of examiners to the Academic Council.

Agenda 13/B0oS/9/2025/ICE/UG

Any other additional points with the permission of chair.




Minutes of the Meeting

Dr. L. M. Varalakshmi, Chairperson, BoS initiated the meeting by welcoming the external
members and the internal members and thanked them for the detailed deliberations on the
agenda items that had been approved by the Chairperson.

Minutes Welcome Address by chairperson, Board of Studies (BoS).

1/BoS/9/2025/

ICE/UG The meeting began with a welcome address by the chairperson of
the BoS.

Minutes To confirm the minutes of the seventh Board of Studies Meeting held on

2/B0S/9/2025 02.09.2024.

/ICE/UG

The minutes of the previous BoS meeting were confirmed. BoS
noted the agenda.

Minutes To consider and approve the B.Tech. Degree Curriculum and Syllabi of
3/B0S/9/2025 seventh semester for the B.Tech. — Instrumentation and Control
/ICE/UG Engineering students admitted from the academic year 2023-24.

(Annexure 1)

The following suggestions were given by the experts in the curriculum.

S. . . .
No Sem Subject and Code Type Unit Particulars
Instrumentation in Slight
1 VII B'O”.‘ed'_ca' Core Il modifications can
Applications b de i -
U23ICT711 e made in unit II.
Logic and Distributed DCS study
2 Vi Control System Core - experiments may
Laboratory be added
U23ICP711 € added.
Minutes To consider and approve the professional elective / open elective / skill
4/B0S/9/2025 enhancement course / mandatory of the Seventh Semester for R2023.
/ICE/UG (Annexure II)
The following suggestions were given by the experts in the electives.
S. Subject and . :
No Sem Code Type Unit | Particulars

Professional Elective

Fiber Optics and
Laser Terrahertz

1. Wl Instrumentation | Elective I application in 5G
U23ICE714 can be added.




Field
Instruments  for The subject can be
2. Vi Process Control | Elective - floated as open
U23ICE715 elective.
The open electives to be modified as follows
NSc.> Sem | Subject and Code Type Unit Particulars
Modify the title of
Sensors and Open fourth unit.
1. \% Transducers Elective - Change the title of
U231COCO01 smart transducer to
sensors
Syllabus can be
Fuzzy Logic and Open modified as neural
2. \% Neural  Networks Elective - network as 1 and 2
U23ICOC02 unit. Fuzzy as 3
and 4.
The subject can be
changed since the
preference of the
Industrial subjects is least.
3. Vi Automation Opgn - Course such as
U23ICOC04 Elective e
Atrtificial
Intelligence in
Automation can be
floated.
Minutes To consider and approve the curriculum, syllabus and regulation of all the
5/B0S/9/2025/courses and equivalent NPTEL courses for the Honors and Minor degree
ICE/UG for B. Tech. students admitted from the academic year 2023-24.

The honours and minor degree syllabus was approved and the NPTEL
equivalent courses were verified. (Annexure 1)
Annexure Ill also includes:

e Honours students name list

e Honours courses of all the departments

Minutes To consider and approve the evaluation of honors and minor degree
6/B0S/9/2025/cOurses.
ICE/UG

The evaluation of the honors and minor degree courses were approved by the
expert members. (Annexure 1V)

Minutes To ratify the Curriculum and the syllabi of V and VI semester for the
7/B0S/9/2024/B.Tech. — Instrumentation and Control Engineering students admitted
ICE/UG from the academic year 2023-24. (Annexure V)
I\Slc.) Sem Subject and Code Type Unit Particulars
Instrumentation Advanced
1 VI System Design Core - experiments can be
Laboratory )
U23ICP608 introduced




Minutes To discuss the professional elective / open elective / employability

8/B0S/9/2025/enhancement courses / Swayam / MOOC Courses / Mandatory courses

ICE/UG offered to II/VI, and IV/VIIl semester students under R-2020 regulation
during the period Dec 2024 to March 2025.

The professional elective / open elective / employability enhancement courses
were discussed with the panel members for the period Dec 2024 to March 2025.

Professional Elective
VI Semester : Virtual Instrumentation (U201CCMO02 )
VIII Semester : Industrial Safety (U20ICE821)
Instrumentation for Agricultural and Food Processing
Industries (U20ICE828 )
Open Elective
VI Semester : Principle of Artificial Intelligence and Machine Learning
(U20ADO603 )

Certification Course:
Certification Course IV : Android Programming (U23ICC437)
Certification Course VI : Industrial Automation (U20I1CC654)
Certification Course 1l : Web Application Development (HTML, CSS, JS)
(U23ICC276)

Online Swayam / MOOC courses for students under R-2020 regulation
(Dec 2024 to March 2025) were discussed.

* Introduction to Internet of Things
* Introduction To Industry 4.0 and Industrial Internet of Things

Minutes To discuss and approve the academic calendar for the Even semester
9/B0S/9/2025 2025.
/ICE/UG

The upcoming model exam and End semester Exam schedule was discussed
and approved.

Minutes To discuss the department activities for the Even semester Dec 2024 to

10/B0S/9/202 March 2025.
5/ICE/UG The department activities for the odd semester July 2024 to Nov 2024 were

reviewed.
Minutes To apprise the result analysis of End Semester Examination May / June
11/B0S/9/202 2024.
5 /ICE/UG o ,
The End Semester Examination result analysis of Nov/Dec 2024 was
discussed.
Minutes To discuss and recommend the panel of examiners to the Academic
12/B0S/9/202 Council. (Annexure VI)
4/ICE/UG The panel of examiners was discussed and recommended to the Academic
Council.
Minutes Any other additional points with the permission of chair.
13/B0S/9/202

4/ICE/UG




The meeting concluded at 01.30 PM with vote of thanks by Dr.
Department, Instrumentation and Control Engineering

L. M. Varalakshmi, Head of

Name of the Member with
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SI.No Designation and official the BoS Signature
Address
Dr. L.M. Varalakshmi o
1 Professor and Head Chairperson \\y__ I

Department of ICE,SMVEC

External Members

Dr. G. Sakthivel

Instrumentation Engineering,
Annamalai University

Professor and Director i/c in EMMC
(Educational Multimedia Centre
Department of Electronics and

External Member
(University Nominee)

ﬁ(&mu@// _

Dr. S. Mourouga Prakash
Professor and Head

3 Department of Electronics and

Instrumentation Engineering

Pondicherry Engineering College

External Member
(Academic Expert)

Dr. A. Asokan
Professor

4 Department of Electronics and

communication

Sengipatti —Thanjavur

Government college of Engineering

External Member
(Academic Expert)

Dr. V. Nagarajan

5 Professor

Department of Electronics
Engineering

Pondicherry University

School of Engineering & Technology

External Member
(Academic Expert -
Special Courses)

Mr. K. Ruba Anand

6 Quality Manager Industry
Benlab Member @ |
Mr. Ankit Shah

7 Instrumentation Engineer Alumni

Forbes Marshal

Internal Members

Dr. D. Sivanandakumar
3 Associate Professor
Department of ICE, SMVEC

Internal Member




Prof. K. Naveenkumar
Assistant Professor
Department of ICE, SMVEC

Internal Member

10

Dr. M. Rekha Associate
Professor
Department of ICE, SMVEC

Internal Member

11

Prof. T. Sudha
Assistant Professor

Department of ICE,SMVEC

Internal Member

12

Prof. J. Jeevanantham
Assistant Professor
Department of ICE, SMVEC

Internal Member

13

Prof. S. Karthikeyan
Assistant Professor
Department of ICE, SMVEC

Internal Member

14

Prof. P. Kiruthika

Assistant Professor
Department of ICE, SMVEC

Internal Member

15

Prof. V. Udayavalli
Assistant Professor
Department of ICE, SMVEC

Internal Member

16

Prof. W. Godfrey Daniel
Assistant Professor
Department of ICE, SMVEC

Internal Member

17

Prof. A. Sai Nishhok Krrishnaa
Assistant Professor
Department of ICE,

SMVEC

Internal Member

18

Prof. G. Laxminarayanan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

19

Prof. C. Muthupraba
Assistant Professor
Department of ICE,
SMVEC

Internal Member

20

Prof. S. Sathiyapoobalan
Department of ICE,
SMVEC

Internal Member
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Prof. R. Vijayarajan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

22

Prof. V. Kamalanathan
Assistant Professor
Department of ICE,
SMVEC

Internal Member

23

Dr. K. Karthikeyan
Associate Professor,
Department of Chemistry,
SMVEC

Internal Member

24

Dr. S. Rajakumar
Professor,

Dept. of Mathematics,
SMVEC

Internal Member

25

Dr. D. Devi

Professor,

Department of English,
SMVEC

Internal Member

26

Prof. S. Geetha
Department of Physics,
SMVEC

Internal Member
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COLLEGE VISION AND MISSION

Vision

To be globally recognized for excellence in quality education, innovation, and research for the

transformation of lives to serve the society.

Mission

M1: Quality Education: To provide comprehensive academic system that amalgamates the cutting

edge technologies with best practices.

M2: Research and Innovation: To foster value- based research and innovation in collaboration with

industries and Institutions globally for creating intellectuals with new avenues.

M3: Employability and Entrepreneurship: To inculcate the employability and entrepreneurial skills

through value and skill based training.

M4: Ethical Values: To Instill deep sense of human values by blending societal righteousness with

academic professionalism for the growth of society.

DEPARTMENT VISION AND MISSION

Vision

To provide quality education, training and research in the area of Instrumentation and Control

Engineering to meet the industrial and societal needs with ethical values.

Mission

M1: Quality education: To impart technical knowledge, leadership and managerial skills to meet the
current industrial and societal needs.
M2: Research and Innovation: To foster innovation, research and development for the benefit of

global community.

M3: Employability and Entrepreneurship: To enhance the employability skills and inculcate
entrepreneurial attitude.

M4: Ethical Values: To provide extension services to rural society and instill ethical values among the

students.

B.Tech. Instrumentation and Control Engineering



PO1

PO2:

PO3:

PO4:

PO5:

POG:

PO7:

POS8:

PO9:

PROGRAMME OUTCOMES (POs)

: Engineering knowledge:

Apply the knowledge of mathematics, science, engineering fundamentals and an engineering
specialization to the solution of complex engineering problems.

Problem analysis:

Identify, formulate, research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

Design/development of solutions:

Design solutions for complex engineering problems and design system components or processes
that meet the specified needs with appropriate consideration for the public health and safety, and
the cultural, societal, and environmental considerations.

Conduct investigations of complex problems:

Use research-based knowledge and research methods including design of experiments, analysis
and interpretation of data and synthesis of the information to provide valid conclusions.

Modern tool usage:

Create, select, and apply appropriate techniques, resources, and modern engineering and IT
tools including prediction and modeling to complex engineering activities with an understanding
of the limitations.

The engineer and society:

Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal
and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

Environment and sustainability:

Understand the impact of the professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of and need for sustainable development.

Ethics:

Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work:

Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

PO10: Communication:

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

PO11: Project management and finance:

Demonstrate knowledge and understanding of the engineering and management principles and
apply these to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

PO12: Life-long learning:

Recognize the need for, and have the preparation and ability to engage in independent and life-
long learning in the broadest context of technological change.

B.Tech. Instrumentation and Control Engineering



PEO 1:

PEO 2:

PEO 3:

PEO 4:

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

Core Competency:

Solve real-life engineering problems, design and development of innovative and cost-effective
products exhibiting a solid foundation in Instrumentation and Control Engineering fundamentals
to cater needs of society.

State of the art technology:

To impart state of the art technology to the students in the field of Instrumentation and Control
Engineering to meet the industrial needs.

Multi-disciplinary skills:

To develop Multi-disciplinary skills and acquire leadership qualities along with professional and
ethical values.

Innovation and entrepreneurship:

To promote innovation and entrepreneurship in designing and developing instrumentation
systems to address social and technical challenges.

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: Basic Knowledge in ICE:

Apply the knowledge of Instrumentation and Control Engineering to relate the fundamental
concepts of Instrumentation (measurement, control, operation, monitoring and maintenance) to

varied measurement systems and models.

PSO2: Advanced Tools for industrial automation:

Apply the knowledge of hardware and software tools for industrial automation systems

PSO3: Design and development of Instrumentation systems:

Ability to design and develop instrumentation systems to solve real time applications.

B.Tech. Instrumentation and Control Engineering



STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAMME

Sl. No Course Category Borfegl:ggi\f[vsn

1 Humanities and Social Sciences including Management courses (HS) 15

2 Basic Science Courses (BS) 20

3 Engineering Science Courses (ES) 28

4 Professional Core Courses (PC) 67

5 Professional Elective Courses (PE) 18

6 Open Elective Courses (OE) 9

7 Project Work and Internship (PA) 13

8 Ability Enhancement Courses (AEC*) -

9 Mandatory Courses (MC¥*) -

Total 170
SCHEME OF CREDIT DISTRIBUTION — SUMMARY
sl AICTE Credits per Semester Total
No Suggested Course Category | I TRV AR AR ERYERY T Credits
1 Humanities and Social Science Courses (HS) | 3 5 1 1 2 - - 3 15
2 Basic Science Courses (BS) 71 4 5| 4 - - - - 20
3 Engineering Science Courses (ES) 8| 5 4 7 4 - - - 28
4 Professional Core Courses (PC) 4 8 | 13| 8 8 | 15| 11 - 67
5 Professional Elective Courses (PE) - - - 3 3 3 3 6 18
6 Open Elective Courses (OE) - - - - 3 3 3 - 09
7 Project Work (PA) - - - - 1 1 2 8 12
8 Internship (PA) - - - - - - 1 - 01
9 Ability Enhancement courses (AEC*) i i i i i i i i i
Courses (AEC¥)
10 Mandatory Courses (MC*) - - - - - - - - -
Total 221222323 (21|22 20| 17 170

* AEC and MC are not included for CGPA calculation

HONOURS / MINOR DEGREE PROGRAMME:

The student is permitted to opt for earning an honours / minor degree in the same discipline of

engineering in addition to the degree in his/her own discipline. To earn an honours / minor degree the student is

required to earn an additional 18 - 20 credits (over and above the total 170 credits prescribed in the curriculum)

starting from fourth semester onwards by completing 5 additional courses offered in respective semesters. A

student is eligible to exercise this option if he/she has passed all the courses offered upto third semester in the

first attempt itself and has earned a CGPA / GPA” (*for lateral entry) of not less than 8.0. The prescribed courses

offered for Honours / minor degree are given in Annexure V.

B.Tech. Instrumentation and Control Engineering




SEMESTER - |
Sl. ;
No. Cct:aucrjse Course Title Category Periods Credits Max. Marks
ode LT [P CAM | ESM [ Total
Theory
1 | U23MATCO1 | Engineering Mathematics - | BS 3 1|0 4 25 75 100
2 | U23BSTCO1 | Physical Science for Engineers BS 3 |01|0 3 25 75 100
3 | U23ESTCO1 Bas!cs of_ Civil and Mechanical ES 3 o lo 3 o5 75 100
Engineering
4 | U23CSTCO2 | Problem Solving Approach ES 31010 3 25 75 100
5 | u2aicTio1 | Fundamentals of Electrical PC 3|00 3 25 75 | 100
Machines
Theory cum Practical
6 | U23ENBCO1 | Communicative English - | HS 2 0|2 3 50 50 100
Practical
7 | U23ESPCO02 | Design Thinking and IDEA Lab ES 0|0 |2 1 50 50 100
Problem Solving Approach
8 U23ICP101 Laboratory ES 0|02 1 50 50 100
Fundamentals of Electrical
9 U23ICP102 Machines Laboratory PC 0|02 1 50 50 100
Ability Enhancement Course
10 | U23ICC1XX | Certification Course 1** | Aec [ oo 4 - 100 | - | 100
Mandatory Course
11 | U23ICM101 | Induction Programme | MC | 2 Weeks - - - -
22 425 575 | 1000
SEMESTER - II
Sl. .
No. Ccc:)u(rise Course Title Category Periods Credits Max. Marks
ode LITTP CAM [ ESM | Total
Theory
1 | U23MATCO2 | Engineering Mathematics - Il BS 3 110 4 25 75 100
2 | U23CSTCO1 | Programming in C ES 3|1 0|0 3 25 75 100
3 | U23BMTCOL1 | Electron Devices and Circuits PC 3]0 O0 3 25 75 100
4 U23ICT202 | Transducer Engineering PC 3100 3 25 75 100
5 | U23HSTCO1 | Universal Human Values - II HS 21 0] 0 2 25 75 100
Theory cum Practical
6 | U23ENBCO02 | Communicative English - II HS 21 0] 2 3 50 50 100
Practical
Engineering Graphics using
7 | U23ESPCO03 AUtOCAD ES 0| 0| 2 1 50 50 100
8 | U23CSPCO01 | Programming in C Laboratory ES 0| 0| 2 1 50 50 100
9 | U23BMPCO1 Electron Devices and Circuits PC ol ol 2 1 50 50 100
Laboratory
10 | U23ICP203 | Transducer Engineering Laboratory PC 0| 0| 2 1 50 50 100
Ability Enhancement Course
11 | u23icCaxX | Certification Course 11 | aec oo 4| - 100 [ - | 100
Mandatory Course
12 | U23ICM202 | Sports Yoga and NSS | mMmc Jo]o]2 - 100 - | 100
22 575 625 | 1200

** Certification Courses are to be selected from the list given in Annexure lll

B.Tech. Instrumentation and Control Engineering




SEMESTER - IlI
Sl. Course ) Periods . Max. Marks
Course Title Categor Credits
No. Code OV —TT7717P CAM | ESM [ Total
Theory
1 | U23MATCO3 | Probability and Statistics BS 3|1 1|0 4 25 75 100
2 | U23ADTCO1 | Programming in Python ES 3|1 01| 0 3 25 75 100
3 U23ICTCO1 | Linear Integrated Circuits PC 3|1 01| O0 3 25 75 100
4 | U23ICTCO02 | Digital Logic Circuits PC 2|(1|0 3 25 75 100
Electrical and Electronic
5 U23ICT303 Instrumentation PC 30| 0O0 3 25 75 100
Theory cum Practical
6 | U23ICB301 | Circuit Theory PC [2]o0]2 3 50 | 50 | 100
Practical
7 | U23ENPCO1 | General Proficiency - | HS 0| 0| 2 1 50 50 100
Engineering Mathematics
8 | U23MAPCO1 Laboratory BS 0| 0] 2 1 50 50 100
Programming in Python
9 | U23ADPCO1 Laboratory ES 0| 0| 2 1 50 50 100
10 | u23icpcop | Linear and Digital Integrated pc |o|o|2 1 50 50 | 100
Circuits Laboratory
Ability Enhancement Course
11 | U23ICC3XX | Certification Course III** AEC 0| 0| 4 - 100 - 100
12 | U23ICS301 | Skill Enhancement Course I* AEC 0| 0| 2 - 100 - 100
Mandatory Course
13 | U23ICM303 | Climate Change MC |2]o0]o - 100 - 100
23 675 625 | 1300
SEMESTER - IV
Sl. Course ) Periods . Max. Marks
No. Code Course Title Category CIT]P Credits CAM | ESM | Total
Theory
Numerical Methods and
1 | U23MATCO04 Optimization BS 3|10 4 25 75 100
2 | U23CSTCO03 | Data Structures ES 3|00 3 25 75 100
3 U23ICTCO3 | Linear Control Systems PC 2 1 0 3 25 75 100
4 U23ICT404 II\D/Ilcr_ocontroIIer Based System PC 3lolo 3 o5 75 100
esign
5 U23ICE4XX | Professional Elective |# PE 3|10 0 3 25 75 100
Theory cum Practical
6 U23ICB402 | Solid and Fluid Mechanics ES 210 2 3 50 50 100
Practical
7 | U23ENPCO02 | General Proficiency - Il HS 0| 0| 2 1 50 50 100
8 U23CSPCO02 | Data Structures Laboratory ES 0 0 2 1 50 50 100
Microcontroller Based System
9 U23ICP404 Design Laboratory PC 0| 0| 2 1 50 50 100
10 | U23ICP405 | Simulation Laboratory PC 0| 0| 2 1 50 50 100
Ability Enhancement Course
11 | U23ICC4AXX | Certification Course [V** AEC 4 - 100 - 100
12 | U23ICS402 | Skill Enhancement Course II* AEC - 100 - 100
Mandatory Course
Right to Information and Good
13 | U23ICM404 Governance MC 2101|0 - 100 - 100
23 675 625 | 1300

# Professional Electives are to be selected from the list given in Annexure |
* Skill Enhancement Courses (1 and 2) are to be selected from the list given in Annexure IV
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SEMESTER -V
Sl Course ) Periods . Max. Marks
No. Code Course Title Category CTT[P Credits CAM | ESM | Total
Theory
1 | U23HSTCO2 | Research Methodology HS 21 0] 0 2 25 75 100
2 U23ITTCO02 | Programming in Java ES 3] 0] 0 3 25 75 100
3 U23ICT505 | Industrial Instrumentation PC 3/0] 0 3 25 75 100
4 U23ICT506 | Embedded System Design PC 3/ 0|0 3 25 75 100
5 U23ICE5XX | Professional Elective Il # PE 30| 0 3 25 75 100
6 | U23XXOCXX | Open Elective | OE 3/ 0|0 3 25 75 100
Practical
7 U23ITPC02 | Programming in Java Laboratory ES 0| 0] 2 1 50 50 100
Embedded System Design
8 U23ICP506 Laboratory PC 0| 0] 2 1 50 50 100
Industrial Instrumentation
9 U23ICP507 Laboratory PC 0| 0] 2 1 50 50 100
Project Work
10 | U23ICW501 | Micro Project PA 0| 0| 2 1 100 - 100
Ability Enhancement Course
11 | u23iccsxx | certification Course V= | aec Jofo|a] - | 100 | - | 100
Mandatory Course
Essence of Indian Traditional
12 | U23ICM505 Knowledge MC 21 0] 0 - 100 - 100
21 600 600 | 1200
SEMESTER - VI
Sl Course ) Periods . Max. Marks
No. Code Course Title Category CTT[P Credits CAM | ESM [ Total
Theory
1 U23ICT607 | Analytical Instrumentation PC 3/0] 0 3 25 75 100
2 U23ICT608 | Power Plant Instrumentation PC 3100 3 25 75 100
3 U23ICT609 | Process Control PC 3 0 0 3 25 75 100
4 U23ICE6XX |Professional Elective IIl # PE 3 0 0 3 25 75 100
5 | U23XXOCXX | Open Elective 11$ OE 3|/ 0|0 3 25 75 100
Theory cum Practical
6 U23ICB603 | Internet of Things for Automation PC 21 0] 2 3 50 50 100
Practical
Instrumentation System Design
7 U23ICP608 Laboratory PC 0| 0] 2 1 50 50 100
8 U23ICP609 | Process Control Laboratory PC 0| 0] 2 1 50 50 100
9 U23ICP610 | Virtual Instrumentation Laboratory PC 0| 0] 2 1 50 50 100
Project Work
10 | U23ICW602 | Mini Project PA 0| 0] 2 1 100 - 100
Ability Enhancement Course
11 | U23ICCeXX | Certification Course VI | aec Jofo|a] - 100 | - | 100
Mandatory Course
12 | U23ICM606 | Gender Equality | mMmc [ 2]o]o - 100 - | 100
22 625 575 | 1200

$ Open Electives are to be selected from the list given in Annexure Il
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SEMESTER - VI
Sl .
No. Cgucrjse Course Title Category Periods Credits Max. Marks
ode LITT[P CAM | ESM [ Total
Theory
1 U23ICT710 | Industrial Safety PC 3 0 0 3 25 75 100
Instrumentation in Biomedical
2 U23ICT711 Applications PC 31 0| 0 3 25 75 100
3 U23ICT712 | Logic and Distributed Control PC 31 0| 0 3 25 75 100
System
4 U23ICE7XX | Professional Elective IV # PE 31 0| 0 3 25 75 100
5 | U23XXOCXX | Open Elective Il ® OE 31 0| 0 3 25 75 100
Practical
6 U23ICP711 Logic and Distributed Control PC ol ol 2 1 50 50 100
System Laboratory
7 U23ICP712 | Technical Seminar PC 0 0 2 1 100 - 100
Project Work
8 U23ICW703 | Project Phase | PA 0| 0| 4 2 50 50 100
9 U23ICW704 | Internship / Inplant Training PA 0 0 2 1 100 - 100
20 425 475 900
SEMESTER - VI
Sl )
No. Ccc:)u(;se Course Title Category Periods Credits Max. Marks
ode LITJP CAM [ ESM [ Total
Theory
1 | U23HSTCO3 Entrepreneurship and Business HS 3l o 0 3 o5 75 100
Management
2 U23ICE8XX | Professional Elective V # PE 3 0 0 3 25 75 100
3 U23ICE8XX | Professional Elective VI# PE 3 0 0 3 25 75 100
Project Work
4 | U23ICW805 | Project Phase Il PA 0| 0 |16 8 50 100 150
17 125 325 450
Total Credits 170
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Annexure — |

PROFESSIONAL ELECTIVE COURSES

Professional Elective — | (Offered in Semester V)

Sl. No. | Course Code Course Title

1 U23BMECO01 Communication Systems

2 U23ICE401 Energy Harvesting Techniques

3 U23ICE402 Fundamentals of Computer Networks

4 U23ICE403 Fundamentals of Pneumatics and Hydraulics
5 U23ICE404 Signal Processing for Instrumentation

Professional Elective — Il (Offered in Semester V)

Sl. No. | Course Code Course Title

1 U23ICE505 Calibration Systems

2 U23ICE506 Industrial Unit Operations

3 U23ICE507 Instrumentation Buses and Data Networks

4 U23ICE508 Instrumentation Symbols and Standards

5 U23ICE509 Software Design Tools for Sensing and Control

Professional Elective — Il (Offered in Semester VI)

Sl. No. | Course Code Course Title

1 U23ICECO01 Virtual Instrumentation

2 U23ICEC02 Soft Computing Techniques

3 U23ICE610 MEMS and NEMS

4 U23ICE611 Non-Linear Control Systems

5 U23ICE612 Piping and Instrumentation Diagram

Professional Elective — IV (Offered in Semester VII)

Sl. No. Course Code | Course Title

1 U23ICEC03 | Intelligent Robotic Systems

2 U23ICE713 Computer Control of Processes

3 U23ICE714 | Fiber Optics and Laser Instrumentation
4 U23ICE715 Instrumentation in Process Industries
5 U23ICE716 | Safety Instrumented System

Professional Elective — V (Offered in Semester VIII)

Sl. No. Course Code | Course Title

1 U23BMECO02 | Wearable Technology

2 U23ICE817 Design of Process Control System Components
3 U23ICE818 | Green Electronics

4 U23ICE819 Instrumentation in Petrochemical Industries
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U23ICE820

Pharmaceutical Instrumentation

Professional Elective — VI (Offered in Semester VIII)

Sl. No. | Course Code | Course Title
1 U23ICE821 Automotive Instrumentation and Control
2 U23ICE822 Cybersecurity in Industrial Automation
3 U23ICE823 Instrumentation and Control for Paper Industries
4 U23ICE824 Instrumentation in Agriculture and Food Processing Industries
5 U23ICE825 System Identification and Adaptive Control

B.Tech. Instrumentation and Control Engineering
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Annexure - |l

OPEN ELECTIVE COURSES

Open Elective- | (Offered in Semester V/ VI)

] Offering
S.No | Course Code Course Title Offered Department
Department

Open Elective — I/ Open Elective -
(Offered in Semester V for CSE, IT, MECH, Mechatronics, Al&DS)
(Offered in Semester VI for EEE, ECE, ICE, CIVIL, BME, CCE, CSE &BS)

1 u231COC01 Neural Networks and Fuzzy Logic CSE, IT, MECH, CCE,
ICE CSE&BS, AI&DS
EEE, ECE, CSE, IT,
2 U231C0oC02 Sensors for Engineering Applications ICE X'E%g CCE, CSE&BS,

Open Elective- Il (Offered in Semester VII)

L U231COC03 ICE EEE, ECE, CSE, IT, MECH,
e . . . Mechatronics, CCE
Artificial Intell Aut t ! !
rtificial Intelligence in Automation CSE&BS, AI&DS

2 U23ICOC04 | Embedded Systems for Al ICE CSE, IT, BME, CCE,
Applications CSE&BS, Al&DS
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ABILITY ENHANCEMENT COURSES - CERTIFICATION COURSES

Annexure — Il

S. No Course Code Course Title Certified By
1 U23ICCX01 Adobe Photoshop Adobe
2 U23ICCX02 Adobe Animate Adobe
3 U23ICCX03 Adobe Dreamweaver Adobe
4 U23ICCX04 Adobe After Effects Adobe
5 U23ICCX05 Adobe lllustrator Adobe
6 U23ICCX06 Adobe InDesign Adobe
7 U23ICCX07 Autodesk AutoCAD -ACU Autodesk
8 U23ICCX08 Autodesk Inventor - ACU Autodesk
9 U23ICCX09 Autodesk Revit - ACU Autodesk
10 U23ICCX10 Autodesk Fusion 360 - ACU Autodesk
11 U23ICCX11 Autodesk 3ds Max - ACU Autodesk
12 U23ICCX12 Autodesk Maya - ACU Autodesk
13 U23ICCX13 Cloud Security Foundations AWS
14 U23ICCX14 Cloud Computing Architecture AWS
15 U23ICCX15 Cloud Foundation AWS
16 U23ICCX16 Cloud Practitioner AWS
17 U23ICCX17 Cloud Solution Architect AWS
18 U23ICCX18 Data Engineering AWS
19 U23ICCX19 Machine Learning Foundation AWS
20 U23ICCX20 Robotic Process Automation / Medical Robotics Blue Prism
21 U23ICCX21 Advance Programming Using C CISCO
22 U23ICCX22 Advance Programming Using C ++ CISCO
23 U23ICCX23 C Programming CISCO
24 U23ICCX24 C++ Programming CISCO
25 U23ICCX25 CCNP Enterprise: Advanced Routing CISCO
26 U23ICCX26 CCNP Enterprise: Core Networking CISCO
27 U23ICCX27 Cisco Certified Network Associate - Level 2 CISCO
28 U23ICCX28 Cisco Certified Network Associate- Level 1 CISCO
29 U23ICCX29 Cisco Certified Network Associate- Level 3 CISCO
30 U23ICCX30 Fundamentals Of Internet of Things CISCO
31 U23ICCX31 Internet Of Things / Solar and Smart Energy System with 10T CISCO
32 U23ICCX32 Java Script Programming CISCO
33 U23ICCX33 NGD Linux Essentials CISCO
34 U23ICCX34 NGD Linux | CISCO
35 U23ICCX35 NGD Linux Il CISCO
36 U23ICCX36 Advance Java Programming Ethnotech
37 U23ICCX37 Android Programming / Android Medical App Development Ethnotech
38 U23ICCX38 Angular JS Ethnotech
39 U23ICCX39 Catia Ethnotech
40 U23ICCX40 Communication Skills for Business Ethnotech
41 U23ICCX41 Coral Draw Ethnotech
42 U23ICCX42 Data Science Using R Ethnotech
43 U23ICCX43 Digital Marketing Ethnotech
44 U23ICCX44 Embedded System Using C Ethnotech

B.Tech. Instrumentation and Control Engineering
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45 U23ICCX45 Embedded System with IOT / Arduino Ethnotech
46 U23ICCX46 English For IT Ethnotech
47 U23ICCX47 Plaxis Ethnotech
48 U23ICCX48 Sketch Up Ethnotech
49 U23ICCX49 Financial Planning, Banking and Investment Management Ethnotech
50 U23ICCX50 Foundation Of Stock Market Investing Ethnotech
51 U23ICCX51 Machine Learning / Machine Learning for Medical Diagnosis Ethnotech
52 U23ICCX52 IOT Using Python Ethnotech
53 U23ICCX53 Creo (Modelling & Simulation) Ethnotech
54 U23ICCX54 Soft Skills, Verbal, Aptitude Ethnotech
55 U23ICCX55 Software Testing Ethnotech
56 U23ICCX56 MX-Road Ethnotech
57 U23ICCX57 CLO 3D Ethnotech
58 U23ICCX58 Solid works Ethnotech
59 U23ICCX59 Staad Pro Ethnotech
60 U23ICCX60 Total Station Ethnotech
61 U23ICCX61 Hydraulic Automation Festo
62 U23ICCX62 Industrial Automation Festo
63 U23ICCX63 Pneumatics Automation Festo
64 U23ICCX64 Agile Methodologies IBM
65 U23ICCX65 Block Chain IBM
66 U23ICCX66 Devops IBM
67 U23ICCX67 Artificial Intelligence ITS

68 U23ICCX68 Cloud Computing ITS

69 U23ICCX69 Computational Thinking ITS

70 U23ICCX70 Cyber Security ITS

71 U23ICCX71 Data Analytics ITS

72 U23ICCX72 Databases ITS

73 U23ICCX73 Java Programming ITS

74 U23ICCX74 Networking ITS

75 U23ICCX75 Python Programming ITS

76 U23ICCX76 Web Application Development (HTML, CSS, JS) ITS

77 U23ICCX77 | Network Security ITSjtoPalo
78 U23ICCX78 MATLAB MathWorks
79 U23ICCX79 Azure Fundamentals Microsoft
80 U23ICCX80 Azure Al (Al-900) Microsoft
81 U23ICCX81 Azure Data (DP -900) Microsoft
82 U23ICCX82 Microsoft 365 Fundamentals (SS-900) Microsoft
83 U23ICCX83 Microsoft Security, Compliance and Identity (SC-900) Microsoft
84 U23ICCX84 Microsoft Power Platform (PI-900) Microsoft
85 U23ICCX85 Microsoft Dynamics Fundamentals 365 — CRM Microsoft
86 U23ICCX86 Microsoft Excel Microsoft
87 U23ICCX87 Microsoft Excel Expert Microsoft
88 U23ICCX88 Securities Market Foundation NISM
89 U23ICCX89 Derivatives Equinity NISM
90 U23ICCX90 Research Analyst NISM
91 U23ICCX91 Portfolio Management Services NISM
92 U23ICCX92 Cyber Security Palo alto

B.Tech. Instrumentation and Control Engineering
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93 U23ICCX93 Cloud Security Palo alto
94 U23ICCX94 PMI — Ready PMI
95 U23ICCX95 Tally — GST & TDS Tally
96 U23ICCX96 Advance Tally Tally
97 U23ICCX97 Associate Artist Unity
98 U23ICCX98 Certified Unity Programming Unity
99 U23ICCX99 VR Development Unity

B.Tech. Instrumentation and Control Engineering
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Annexure = IV

ABILITY ENHANCEMENT COURSES — SKILL ENHANCEMENT COURSES (SEC)

SI. No

Course Code

Course Title

U23ICS301

Skill Enhancement Course 1 *

Troubleshooting of Electronic Equipments

Calibration of Measuring Instruments

Application of Arduino

U23ICS402

Skill Enhancement Course 2 *

Applications using Raspberry Pi

PLC Programming

AutoCAD for Instrumentation

* Any one Skill Enhancement course to be selected from SEC 1 and SEC 2.

B.Tech. Instrumentation and Control Engineering
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Annexure -V

HONOURS / MINOR PROGRAMME - SENSORS TECHNOLOGY

COURSE DETAILS

Periods Max. Marks
NS|' Semester Ccc:)ucrjse Course Title Category Credits
0. ode L‘T‘P CAM‘ ESM‘TotaI
Theory
1 v U23SXB401 | Smart Sensors PC 3|02 4 50 50 100
2 \Y U23SXT502 | Nano Biosensors* PC 3100 3 25 75 100
3 Vi U23sxBe03 | EMbedded Sensing PC 3|o|2]| 4 50 50 | 100
Technologies
4 W] U23SXT704 | loT and Sensor Networks* PC 3(0|0 3 25 75 100
5 | VI | uzasxTsos | Wearable Devicesandits | pe | 3 g | o | 3 25 | 75 | 100
Applications*
6 VIl U23SXW806 | Project / Model Making PA 0|0 4 2 100 - 100
Total 19 275 325 600
Equivalent NPTEL courses™
1 IVto VIl Sensors Technology Equivalent NPTEL Courses 12 Week
Semester U23XXXNO1 3 Course

# The student shall be given an option to earn 3 credits through one equivalent 12 week NPTEL
course instead of any one course listed for honours / minor degree programme that should be
completed before the commencement of eighth semester. The equivalent courses are subject

to change based on its availability as per NPTEL course list.

*List of NPTEL Courses

Sensors and Actuators

Biophotonics

Embedded Systems Design

Introduction to Industry 4.0 and Industrial Internet of Things

Microsensors, Implantable Devices and Rodent Surgeries for Biomedical Applications

aghrwNPE



Annexure |

SEMESTER - VII
Sl. ;
No. Ccc:)u(rjse Course Title Category Periods Credits Max. Marks
ode LIT[P CAM | ESM [ Total
Theory
1 | u2sicT710 | Industrial Safety PC 3ol o 3 25 75 | 100
Instrumentation in Biomedical
2 U23ICT711 Applications PC 3 0 0 3 25 75 100
3 U23ICT712 | Logic and Distributed Control PC 3100 3 25 75 100
System
4 U23ICE7XX | Professional Elective IV # PE 3 0 0 3 25 75 100
5 | U23XXOCXX | Open Elective 111 $ OE 31 0|0 3 25 75 100
Practical
Logic and Distributed Control
6 U23ICP711 System Laboratory PC 0| 0o 2 1 50 50 100
7 U23ICP712 | Technical Seminar PC 0 0 2 1 100 - 100
Project Work
8 U23ICW703 | Project Phase | PA 0| O 4 2 50 50 100
9 U23ICW704 | Internship / Inplant Training PA 0| 0| 2 1 100 - 100
20 425 475 900




Department Instrumentation and Control Engineering | Programme: B.Tech.
Semester i Course Category Code: PC ?‘End Semester Exam Type:TE
Course Code | U23ICT710 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name  Industrial Safety 3 0 0 3 25 75 100
Prerequisite Transducer and Measurement
On completion of the course, the students will be able to BT Mapping
(Highest Level)
c CO1 Understand the basic concept of safety K2
OL(l)tL(I:roSr?]es CO2 | Obtain knowledge of Statutory Regulations and standards. K2
CO3  Develop safety programs to prevent or mitigate damage or losses. K2
CO4 | Understand the fault tracing in machineries. K2
CO5 ' Elucidate safety instrumentation followed in process industries K2
UNIT = Safety and Standards .~ Periods:09
Concepts - Evolution, factories act 1948 for health and safety, Concept of an accident, Accident causation models, cost of
accident, investigation, Accident Reporting and Investigation, Safety Performance Monitoring - Safety indices. co1
UNIT - II . Safety Activities . Periods:09

Toolbox Talk- Role of safety Committee- Responsibilities of Safety Officers and Safety Represéntatives- Safety Training and Safety | CO2
Incentives- Mock Drills- On-site Emergency Action Plan- Off-site Emergency Action Plan- Safety poster and Display- Human Error
Assessment.

UNIT =111 Introduction To Maintenance Engineering Periods:09

Definition and aim of maintenance engineering, Primary and secondary functions and responsibility of maintenance department,
Types of maintenance, Types and applications of tools used for maintenance, Maintenance cost and its relation with replacement | CO3
economy, Service life of equipment.

UNIT = IV . Fault Tracing .~ Periods:09

Fault tracing-concept and importance, decision tree concept, need and applications, sequenée of fault finding activities, show as | CO4
decision tree, draw decision tree for problems in machine tools, hydraulic, pneumatic, and electrical equipment like, I. Any one
machine tool, ii. Pump iii. Air compressor, iv. Boiler, vi. Electrical motors, Types of faults in machine tools and their general causes.

UNIT -V Safety In Instrumentation Systems Periods:09

Hazardous zone classification — Electrical and Intrinsic safety — Explosion suppression and Deluge systems — Flame, fire and
smoke detectors — leak detectors — Guidelines and standards —Hazard and Risk Assessment — Failure modes — Operation and
Maintenance.

CO5

Lecture Periods:45 Tutorial Periods:- Practical Periods:- Total Periods:45

Text Books

1. P. Gopalakrishnan, “Maintenance and Spare Parts Management”, 2" edition, Prentice Hall of India Pvt. Ltd., New Delhi, 2013.
2. Keith Mobley, “Maintenance Engineering Handbook”, McGraw-hill education, 8™ edition, 2014.
3. Frank R. Spellman, “Occupational Safety and Health Simplified for the Industrial Workplace”, CRC Press, 2nd edition, 2015.

Reference Books

1. M.P.Poonia, S.C.Sharma, “Industrial Safety Maintenance Management”, Khanna Publication, 2018.

2. Sushil Kumar Srivastava, Maintenance Engineering and Management, S. Chand and Company Ltd, 2006.
3. Blake R.B., Industrial Safety, Prentice Hall, Incorporated, New Jersey, 1973.

4. Roger L Brauer, “Safety and Health for Engineers”, Wiley, 3rd Edition, 2016.

5. Austin, G.T. and Shreeves, A.G.T., “Chemical Process industries”, McGraw-Hill, 2012.

Web References
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https://www.safeopedia.com/definition/1052/industrial-safety
https://www.nistinstitute.com/blog/industrial-safety-scope-significance/
https://labour.gov.in/industrial-safety-health
https://libguides.ilo.org/occupational-safety-and-health-en/links?utm_source=chatgpt.com
https://www.ishn.com/?utm_source=chatgpt.com
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* TE — Theory Exam, LE — Lab Exam

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1 | PSO2| PSO3
1 3 2 3 - - 1 - - - - - - 3 2 2
2 3 - - - - 1 - - - - - - 3 1 2
3 3 - - - - 1 - - - - - - 3 2 3
4 3 - - 1 - - - - - - 3 1 3
5 3 1 - 1 - - - - - - 3 2 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Methods
Continuous Assessment Marks (CAM) End
Assessment . Sem_estt_ar Total
CAT1 | CAT2 | Model Exam Assignment* Attendance | Examination Marks
(ESE) Marks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus

\R\J/ B.Tech. Instrumentation and Control Engineering
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Department Instrumentation and Control Programme: B.Tech.

Engineering

Semester Vi Course Category : PC | End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
Course Code | U23ICT711
L T P C CAM ESE ™

Course Name | Instrumentation in Biomedical

Applications 3 0 0 3 25 75 100
Prerequisite Sensors and Measurement Techniques

On completion of the course, the students will be able to BT Mapping

(Highest Level)

col Explain the structure of cell, physiology of different biological systems and their K2
functions.
Course COo2 lllustrate the types of electrodes and measurements of biological parameters. K2
Outcomes CO3 | Explain the working of non-electrical parameter measurement. K2
CO4  Analyze the measurements of therapeutic instruments. K3
CO5 | Elucidate the working of medical imaging techniques. K2
UNIT- | Electrophysiology . Periods:09
Cell and Its Structure, Action and Resting Potential, Nernst Equation, Sources of Biomedical Signals-Physiology of Heart,
Lung, Kidney. Organization of Nervous System, CNS, PNS, Neurons, Axons, Synapse, Propagation of Electrical Impulses COL1
along the Nerve-Sodium Pump- Role of Engineers in Healthcare Facilities. .
UNIT- I . Electro Physiological Measurements . Periods:09
Design of Medical Instruments - Biomedical Instrument System, Electrodes: Micro Electrodes, Needle Electrodes, Surface
Electrodes. Bio amplifier: Instrumentation amplifier, Isolation Amplifier, Preamplifier, Current Amplifier, Chopper Amplifier- co2
ECG Lead Configuration, Vector cardiograph, Phono-cardiograph, EEG and EMG -Measurement- Electric shock hazards and
leakage currents. . .
UNIT- I §Non-EIectricaI Parameter Measurement Periods:09
Blood Pressure Measurement: Indirect methods of blood pressure measurement, Direct measurement techniques,
automated indirect measurement, Korotkoff's method.
Blood flow measurement: pH measurement, blood pCO2, blood pO2, Blood gas analyzer.
Cardiac output measurement: Indicator dilution, thermal dilution and dye dilution method. COos3
Respiratory rate measurement- artificial respirator- oximeter,
Pulmonary function measurements: spirometer— plethysmography. Patient Monitoring System, ICCU, Bone Density
Measurement )
UNIT- IV §Assisting and Therapeutic Equipment Periods:09
Biomedical Telemetry: Single Channel Telemetry, Multi-channel Telemetry, Implantable Telemetry, Wireless Telemetry,
Telemedicine, Telemedicine Applications, Dialysers, Haemodialysis Machine, Ventilators, Surgical Diathermy, Pace Makers, co4
Defibrillators, Electro Anaesthetic. Stem Cell Therapy.
Case study: Telemedicine based health care monitoring system.
UNIT-V . Medical Imaging Techniques _ Periods:09
Ultrasonic Diagnosis, Ultrasonic Scanning, Isotopes in Medical Diagnosis, Doppler Monitor(colour), Medical imaging: X-ray
generation, Image Intensifiers, Computer Aided Tomography, PET, SPECT, Laser Applications, Echocardiography, CT Scan CO5

MRI/ NMR, Endoscopy.

Lecture Periods:45 _ Tutorial Periods:- . Practical Periods:- Total Periods:45

Text Books

1. Khandpur, “Handbook of Biomedical Instrumentation” 2" Edition, Tata McGraw Hill, 2003.
2. Arumugam M, “Biomedical Instrumentation”, Anuradha Publications, Reprint 2009.
3. Khandpur, Raghbir Singh, “Biomedical instrumentation: Technology and applications”2" Edition, McGraw Hill, 2005.

Reference Books

1. Anandanatarajan, R, “Biomedical Instrumentation and Measurements”, 2" Edition, PHI Learning Pvt. Ltd., 2011.

2. Jog, NandiniK., “Electronics in Medicine and Biomedical Instrumentation”, 2" Edition, PHI Learning Pvt. Ltd., 2013.
3. Singh, Mandeep, “Introduction to biomedical instrumentation”, 2" Edition, PHI Learning Pvt. Ltd., 2014.
4

. Leslie Cromwell, Fred J, Weibell & Erich A and P Feiffer, ‘Biomedical Instr umentation and Measurements’, 2" Edition, PHI,

2011.
5. John G. Webster, “Medical Instrumentation Application and Design”, 4™ edition, Wiley India Pvt Ltd, New Delhi, 2015.

\
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Web References

1. ttps:/lwne.libguides.com/bme/websites
2. https://researchguides.dartmouth.edu/c.php?g=877404
3. https://www.google.com/search?client=firefox-b-d&qg=nptel+bm
4. https://lecturenotes.in/subject/27/biomedical-instrumentation-bi/video
5. https://www.electrical4u.com/introduction-to-biomedical-instrumentation/
COs/POs/PSOs Mapping
Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10 | PO11 | PO12 | PSOl| PSO2| PSO3
1 3 2 - 1 1 2 - - - - - 1 2 1 1
2 3 2 - 1 - 2 - - - - - 1 2 1 1
3 3 2 - 1 1 1 - - - - - 1 2 1 1
4 3 2 - 1 1 2 - - - - - 1 2 1 1
5 3 2 1 1 - 1 - - - - - 1 2 1 1
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment S Total
Model _ Examination Marks
CAT1 CAT 2 E Assignment* Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus

T

Dr. L. M. Varalakshmi
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester Vi Course Category : PC End Semester Exam Type: TE
Course Code Periods/Week Credit Maximum Marks
U23ICT712 L T P C CAM | ESE | TM
Course Name | Logic and Distributed Control System 3 0 0 3 25 75 100
Prerequisite Digital Logic Circuits, Control System
On completion of the course, the students will be able to BT Mapping
(Highest Level)
Understand working of PLC, I/O modules of PLC, automation and applications in
Cco1 . K2
industry.
COo2 Acquire knowledge on the design of systems using PLC and PLC programming. K4
Course
Outcomes CO3 | Design and develop a PLC ladder programming for Simple Process Application K3
CO4 | Understand the fundamentals of DCS and its importance K2
Gain expertise in SCADA system architecture and apply HMI concepts in real-world
CO5 . K3
scenarios
UNIT- | PLC Overview and Hardware Components . Periods:09

Introduction - Principles of operation — PLC Architecture and specifications — PLC Versus combuter- PLC size and application-
PLC hardware components: Analog and digital I/O modules, CPU and memory module — Programming devices —Recording CO1
and retrieving data.

UNIT- Il - PLC Programming . Periods:09

PLC Programming language- Converting simple relay ladder diagram into PLC relay ladder diagrams - Latching instructions
—modes of operation- programming timer and counters- program control instructions: MCR, JUMP and subroutines- data CO2
manipulation- Math Instruction- shift registers and sequencers. .

UNIT- Il _ Applications of PLC - Periods:09

Application of PLC —Continuous Filling operation using automatic conveyor system-control of traffic lights in two way
directions-water level control in storage tank-flashing pilot light — set point temperature control-Converting Fahrenheit to CO3
Celsius. . .

UNIT- IV . Distributed Control System . Periods:09

~"Evolution — Different architecture — Local control unit functions — Operator Interface — LLOI and HLOI - redundancy
concepts — Displays — Communication networks and communications standards in DCS — Engineering Interface — Factors to : CO4
be considered in selecting a DCS.

UNIT-V . Introduction to SCADA and HMI . Periods:09
. SCADA: - Hardware and software, Remote terminal units, Master station, Communication architectures and Open SCADA
protocols. CO5

HMI:- HMI Basics -Human Computer Interaction as an emerging field - Applications of Human Machine Interface (HMI) - HMI
types - Human Information Processjng -Interaction styles and general design

Lecture Periods:45 - Tutorial Periods:- . Practical Periods:- Total Periods:45

Text Books

1. Frank. D. Petrezuella, Programmable logic controllers, McGrewhill, Third edition, 2010.
2. Lucas. M.P., Distributed control systems, Van Nostrand and Reinhold company, NY,1986.
3. Hughes. T. Programmable controllers, ISA Press, 2000.

Reference Books

1. McMillan, G. K., Process Industrial Instrument and controls handbook, McGraw Hill, Newyork, 1999.

2. Berge.J., Field buses for process control: Engineering, operation and maintenance, ISA Press, 2004.

3. Clarke, G., Reynders, D. and Wright, E., “Practical Modern SCADA Protocols: DNP 3”, Summit Valley Press; 2"
edition, 2014.

4. Mikel P. Grover, et. Al. “Industrial Robots — Technology Programming and Applications”, McGraw Hill, 1980.
5. Behrouz A. Forouzan, “Data communication and Networking”, Tata McGraw-Hill, 2004.

\L/ B.Tech. Instrumentation and Control Engineering
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Web References

1. https://nptel.ac.in/courses/108105063/

2. https://www.google.com/amp/s/controlstation.com/what-is-a-distributed-control-system/amp/
3. https://nptel.ac.in/courses/108/105/108105088/

4. https://onlinecourses.nptel.ac.in/noc20_me39/preview

5. https://nptel.ac.in/content/syllabus_pdf/108105088.pdf.

COs/POs/PSOs Mapping

COs Program Outcomes (POs) OPL?ggi]rT;sSFPeggLC)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1l| PSO2| PSO3
1 2 - 1 1 2 - - - - - - - 2 2 2
2 3 2 3 2 2 1 - - - - - - 3 2 1
3 3 2 2 2 1 2 - - - - - - 2 2 1
4 3 - 2 2 2 1 - - - - - - 1 1 2
5 2 1 1 2 1 1 - - - - - - 1 1 1
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester Total
Assessment Model ] Examination Marks
CAT1 CAT 2 Exam Assignment* Attendance (ESE) Marks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Course
Outcomes

Department Instrumentation and Control Programme: B.Tech.

Engineering
Semester VI Course Category : PC . End Semester Exam Type: LE
Course Code Periods/Week Credit Maximum Marks

U23ICP711 L T P c CAM | ESE ™
Course Name | Logic and Distributed Control System

Laboratory 0 0 2 1 50 50 100
Prerequisite Digital Logic Circuits, Control System

On completion of the course, the students will be able to BT Mapping

(Highest Level)

COo1 Understand the fundamentals and Programming of PLC K2

co2 _Comprehend the concepts of functional block and instruction set K2
in PLC programming.

CO3 | Design and implement control schemes in PLC K3

CO4 | Interface field devices with PLC K2

cos Design and implement computer based control schemes for K3

different processes

List of Experiments

1. Study of PLC field device interface modules (Al,AO,DI,DO modules )

2. Programming Logic Gates Function in PLC

3. Implementing Mathematical Operations, Timer, Counter operation using PLC
4. Programming Jump-to-subroutine and return operations in PLC

5. PLC Exercises: 1. Traffic Light Control and Bottle Filling Control Operation

7. Annunciator design using PLC
8. PLC based control of batch Process.
9. Study of Foundation Field bus /IOT/Wireless HART Enabled Transmitter.

10. Case study of DCS.(Distributed Control System)

6. PLC Exercises: 1. Reversal of DC Motor Direction 2. ON/OFF Controller for Thermal Process

Lecture Periods:-

. Tutorial Periods:- . Practical Periods: 30

Total Periods:30

Text Books

1. Frank. D. Petrezuella, Programmable logic controllers, McGrewhill, Third edition, 2010.
2. Lucas. M.P., Distributed control systems, Van Nostrand and Reinhold company, NY,1986.
3. Clarke, G., Reynders, D. and Wright, E., “Practical Modern SCADA Protocols: DNP 3”, Summit Valley Press; 2nd edition, 2014.

Web References

1. https://nptel.ac.in/courses/108/105/108105063/.
2. https://nptel.ac.in/courses/112/102/112102011/.
3. https://www.youtube.com/playlist?list=PL874F91C0180417C3
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2 | PSO3
1 2 - 1 1 2 - - - - - - - 2 2 2
2 3 2 3 2 2 1 - - - - - - 3 2 1
3 3 2 2 2 1 2 - - - - - - 2 2 1
4 3 - 2 2 2 1 - - - - - - 1 1 2
5 2 1 1 2 1 1 - - - - - - 1 1 1
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM)
Assessment Performance in practical classes End Semester Total
Model Practical Attend Eé(gg'pﬂat'(km Marks
. . Examination endance ( ) Marks
Conduction of Record viva
practical work
Marks 15 5 5 15 10 50 100
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Department Instrumentation and Control Programme: B.Tech.

Engineering
Semester Vi Course Category : PC End Semester Exam Type:LE
Course Code Periods/Week Credit Maximum Marks

U23ICP712 L T P C CAM ESE ™
Course Name | Technical Seminar 0 0 2 1 100 - 100
Prerequisite On completion of the course, the students will be able to BT Mapping

(Highest Level)
Course CO1 | Review, prepare and present technological developments. K3

Outcomes : :

CO2 | Face the placement interviews. K3

Method of Evaluation:

During the seminar session each student is expected to prepare and present a topic on
engineering/technology, for duration of about 20 minutes.

Ina session of three periods per week, 8 t010 students are expected to present the seminar.

Each student is expected to present atleast twice during the semester and the student is evaluated based
on that.

At the end of the semester, he /she can submit a report on his/her topic of seminar and marks are given
based on the report.

A Faculty guide is to be allotted and he/she will guide and monitor the progress of the student and maintain
attendance also.

Evaluation is 100% internal. The marks attained for this course is not considered for CGPA calculation.
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester Vi Course Category : PC End Semester Exam Type:LE
Course Code Periods/Week Credit Maximum Marks
U23ICW703 L T P C CAM ESE ™
Course Name | Project Phase | 0 0 4 2 50 50 100
Prerequisite On completion of the course, the students will be able to
Course After completion of the course, the students will be able to
Outcomes . . . .
Co1 |Perce|ve the problems and to find suitable solutions. K5
Description

The students to work in groups of not more than four members in each group on a project involving analytical,
experimental, design or combination of these in the area of Instrumentation and Control Engineering. Each project
shall have an internal guide. The student is required to do literature survey, formulate the problem and form a
methodology in arriving at the solution of the problem. The evaluation is based on internal review committee and
guide for 50 marks. The End Semester Examination for the project work shall consist of an evaluation of the project
report by an external examiner, followed by a viva-voce examination conducted by a committee consisting of the

external examiner (25 marks) and an internal examiner (25 marks).

CAM and ESM break-up for Project Phase-I

SI. No Description | Weightage
1 Continuous Assessment Marks

] Review Committee 10

a Reviewl - 15
Supervisor 3]
. Review Committee 10

b Review?2 - 15
Supervisor 5
. Review3 Review Committee 15

View Supervisor 5 20

Total CAM 50

2 End Semester Marks
Evaluation of Phase | Report 15 50
Report and Viva-voce Presentation and Viva 20

Demonstration 15

Total ESM 50
Total Marks 100
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Department Instrumentation and Control Programme: B.Tech.

Engineering
Semester Vi Course Category: PA - *End Semester Exam Type: LE
Periods/Week Credit Maximum Marks
Course Code | U23ICW704 i T B o oY, ESE i
Course Internship/ Inplant Training )
Name 0 0 2 1 100 100

Prerequisite

Students may undergo Inplant training or internship during summer / winter vacation at Industry/ Research organization
for a period of two weeks to four weeks. Students are also permitted to undergo internships during their seventh semester
after the theory classes are over. Each student has to submit a detailed report on In-Plant Training which He / She have
undergone. The department committee will assess the progress of the student and recommend the grade (100%

Continuous Assessment pattern) based on the completion of Inplant training or internship.

Assessment method for Industrial Training/Internship

Assessment Continuous Assessment Marks (CAM) Total Marks
Report Presentation
Marks 50 50 100
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Professional Elective

Professional Elective — IV (Offered in Semester VII)

SI. No. | Course Code | Course Title
1 U23ICEC03 | Intelligent Robotic Systems
2 U23ICE713 | Computer Control of Processes
3 U23ICE714 | Fiber Optics and Laser Instrumentation
4 U23ICE715 | Instrumentation in Process Industries
5 U23ICE716 | Safety Instrumented System
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Department Instrumentation and Control Engineering Programme: B.Tech.

Semester Vi Course Category: PE §*End Semester Exam: TE
Periods/Week Credit Maximum Marks
U23ICECO03
Course Code L T P C  CAM | ESE | TM
Course Name | Intelligent Robotic Systems 3 0 0 3 25 75 100

(Common to ICE and ECE)

Prerequisite  Basics of Electronics and Control

On completion of the course, the students will be able to BT Map&?/%éH'gheSt
Co1 Understand the fundamental concepts and structure of robotic systems. K2
co2 Identify and analyze various sensors, actuators, and perception systems used in K2
Course robotics.
outcome co3 Impart knowledge on control techniques and path planning algorithms for robot K2

motion and navigation.
Interpret Al and ML techniques in robotics, including reinforcement learning and

CO4 SLAM K3
Acquaint knowledge on advanced robotics applications and assess ethical

CO5 . X ) : . K3
considerations in human-robot interactions.

UNIT-I §Introduction to Robotics §Periods:09

History of robotics, evolution of robotics, Classification, Anatomy, links, joints, and degrees of freedom (DOF), mechanical

structure of robotic systems Kinematics and Dynamics, Trajectory Planning col

UNIT-II §Sensors, Actuators, and Perception §Periods:09

Sensors: Proximity sensors, Tactile sensors, Vision sensors, IMU (Inertial Measurement Unit), GPS, and LIDAR. Actuators, DC
motors, servo motors, stepper motors, hydraulic actuators, and pneumatic actuators -robotic motion. Sensor Fusion: Calibration, CcO2
Vision-Based Perception

UNIT-1I §Contro| and Path Planning §Periods:09

Control Systems: PID control, adaptive control, and Nonlinear control- (Sliding Mode Control (SMC)). Path Planning, Techniques
like A*, Dijkstra's algorithm, probabilistic roadmaps (PRM), and rapidly-exploring random trees (RRT). Obstacle Avoidance, ! CO3
Trajectory Tracking implementation.

UNIT-IV §Artificial Intelligence and Machine Learning in Robotics %Periods:OQ
Al in Robotics, Machine Learning, Supervised learning, SVM, Random Forest and unsupervised learning, K-mean clustering, coa
PCA, Reinforcement Learning Deep Q-Networks (DQN), SLAM: Simultaneous Localization and Mapping (SLAM)
UNIT-V %Advanced Robotics and Human-Robot Interaction §Periods:09
Multi-Robot Systems, Human-Robot Interaction, Ethics, Case Studies, Real-world applications in autonomous vehicles, industrial

. . ) N T ) : CO5
robots, and medical robots are discussed to pr ovide practical insights into intelligent robotics.
Lecture Periods: 45 Tutorial Periods: - Practical Periods: - Total Periods: 45
Textbooks

1. John J. Craig, “Introduction to Robotics: Mechanics and Control”, 4™ Edition, 2018.

2. K.S. Fu, R.C. Gonzalez and C.S.G. Lee, “Robotics: Control, Sensing, Vision, and Intelligence”, 1%t Edition, 1987.
3. Sebastian Thrun, Wolfram Burgard and Dieter Fox, “Probabilistic Robotics”, 15t Edition, 2005.

4. Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach”, 4" Edition, 2020.

5. Mark W. Spong, Seth Hutchinson, and M. Vidyasagar, “Robot Modeling and Control”, 15t Edition, 2005.

Reference Books

1. Nikolaus Correll, Bradley Hayes, and Bradley Pierson, “Introduction to Autonomous Robots: Mechanisms, Sensors, Actuators, and
Algorithms”, 3" Edition, 2022.

Kevin M. Lynch and Frank C. Park, “Modern Robotics: Mechanics, Planning, and Control”, 15t Edition, 2017.

Bruno Siciliano and Oussama Khatib, “Springer Handbook of Robotics”, 2" Edition, 2016.

Peter Corke, Robotics, “Vision and Control: Fundamental Algorithms in MATLAB”, 2" Edition, 2017.

._Lentin Joseph, “Learning Robotics using Python”, 2" Edition, 2018.

SIS

Web References

1. https://onlinecourses.nptel.ac.in/noc24_mel117/preview
2. https://archive.nptel.ac.in/courses/112/107/112107289/
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https://onlinecourses.nptel.ac.in/noc24_me117/preview
https://archive.nptel.ac.in/courses/112/107/112107289/

3. https://onlinecourses.nptel.ac.in/noc22_cs97/preview
4. https://www.coursera.org
5. https://www.ros.org

COs/POs/PSOs Mapping

Program Specific
cos Program Outcomes (POs) Outcomes (PSOs)
PO1 |PO2 PO3 [PO4 [PO5 ||PO6 [PO7 |PO8 |PO9  [PO10 PO11 PO12 |PSO1 |PSO2 [PSO3
1 2 1 2 2 1 1 - - - - - 1 1 3 2
2 2 1 2 2 1 1 - - - - - 1 1 3 2
3 2 1 2 2 1 1 - - - - - 1 1 3 2
4 2 1 2 2 1 1 - - - - - 1 1 3 2
5 2 1 2 2 1 1 - - - - - 1 1 3 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
L Total
Assessment Model ] Examination (ESE) Mark
CAT1 | CAT2 Exam Assignment* Attendance Marks arks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Department Instrumentation and Control Engineering = Programme : B.Tech.
Semester VI Course Category Code: PE *End Semester Exam Type: TE
Course Code U23ICE713 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name Computer Control of Processes 3 0 0 3 25 75 100
Prerequisite | Process Control
i . BT Mapping
On completion of the course, the students will be able to (Highest Level)
CcO1 Gain knowledge on the discrete time systems. K2
Describe the transient and steady state behaviours of linear discrete time control
COo2 K2
Course systems.
Outcomes Cos3 Design a digital controller. K4
CO4 Understand the concept of MIMO Controller. K2
CO5 Understand basic principles and importance of Multivariable Control Systems. K2
UNIT-I Introduction to Computer Control System . Periods: 09

Need for computer in a control system, Building blocks of a computer control system, Representation and analysis of Sampled
data control systems, Zero Order Hold and First Order Hold, Sampling Theorem- Controllability and observability of linear time CO1
invariant discrete data system, stability analysis: Jury's test and bilinear transformation.

UNIT-II . System Modeling and Discrete-Time Analysis . Periods: 09
Mathematical model for processes, first order. Second order processes without and with pure delay higher order systems,
process modeling from step test data. Review of z-transform, Modified z-transform, Pulse transfer function, Digital PID controller.

UNIT-HI . Digital Controller Design . Periods: 09
Design for Set point and load changes: Dead-beat control, Dahlin’s control and Kalman'’s control, ringing phenomenon in digital
controller, selection of sampling time.

UNIT-IV . Multi-Loop Regulatory Control ~ Periods: 09
Multi-loop Control, Introduction, Process Interaction, Pairing of Inputs and Outputs, The Relative Gain Array (RGA), Properties

CO2

CO3

and Application of RGA, Multi, loop PID Controller, Biggest Log Modulus Tuning Method, De coupler. co4
UNIT-V .~ Multivariable Regulatory Control . Periods:09

Introduction to Multivariable control, Multivariable PID Controller, Multivariable Dynamic Matrix Controller, Case Study: CO5

Distillation Column: Temperature, CSTR: Flow Rate.

Lecture Periods: 45 . Tutorial Periods:- . Practical Periods: - | Total Periods: 45

Text Books

1. Gopal,M. ,“Digital Control and State Variable Methods”, Tata Mc Graw Hill, Fourth Edition, 2017.
2. Bequette, B.W., “Process Control Modeling, Design and Simulation”, Prentice Hall of India, 2015.
3. M. Chidambaram, Computer control of process, Narosa publishing house, 2015.

Reference Books
1. Stephanopoulos, G., “Chemical Process Control -An Introduction to Theory and Practice”, Prentice Hall of India, 2015.
2. Donald R.Coughnowr, Process Systems Analysis and Control, Mc-Graw Hill Education, Third Edition, 2009.
E. Ikonen and K.Najim, “Advanced Process Identification and Control”, Marcel Dekker, Inc.Newyork, 2002.
C.D. Johnson, Process Control Instrumentation Technology, 8th Edition, Pearson, 2013.
C.L. Smith, Digital Computer Process Control, Intext Educational Publishers, 2007.
Web References
https://nptel.ac.in/courses/112/105/112105211/
https://www.youtube.com/watch?v=ImtSsDLgAal&feature=emb_logo
https://automationforum.co/
https://www.youtube.com/watch?v=i_2VawlyOiA
https://www.youtube.com/watch?v=Pa-vd6EOkLo

oMo
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2| PSO3
1 3 2 2 - - - - - - - - - 3 2 2
2 3 2 2 - - - - - - - - - 3 2 2
3 3 3 3 2 3 - - - - - - - 3 3 3
4 3 2 2 2 - - - - - - - - 3 3 3
5 3 2 3 3 2 - - - - - - - 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Internal Assessment Marks (IAM) End Semester
Assessment | CAT CAT Model . Examination (ESE) Total Marks
1 5 Exam Assignment* | Attendance Marks
Marks 5 5 5 5 5 75 100
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Department Instrumentation and Control Engineering | Programme: B.Tech.
Semester VI Course Category Code: *End Semester Exam Type: TE
PE
Course Code | U23ICE714 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name | Fiber Optics and Laser Instrumentation 3 0 0 3 25 75 100
Prerequisite Engineering physics
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 ' Elucidate the basic concepts of optical fibers and their properties K2
Course CO2 : Understand the effect of optical source, detectors and sensors K2
Outcomes
CO3 | Explore the laser fundamentals and different types of laser K2
CO4  Acquire knowledge on industrial application of lasers. K2
CO5 | Understand hologram and its medical applications. K2
UNIT = | Introduction to Fiber Optics . Periods:09
Principles of light propagation through a fiber - Basic optical laws and definitions - Different types of fibers and their properties,
fiber characteristics — Wave Propagation-Fiber Losses— Dispersion — Connectors and splicers. co1
UNIT =11 .~ Optical Sources, Detectors and Sensors . Periods: 09

Optical sources-LED characteristics -LED structures: surface LED, edge emitting LED-Double heterojunction LED-Basic concepts
of Laser. Optical Detectors: PN Photo diode , Avalanche photo diode ,PIN diode, Photo transistor ,Photo thyristors ,Photo
thermistor, opto-couplers ,optrodes, modulators. Fibre optic sensors - Fiber optic instrumentation system - Interferometric method
of measurement of length - Moire-fringes - Measurement of pressure and temperature-Case study -Terahertz application in 5G.

COo2

UNIT =1l Laser Fundamentals Periods: 09

Laser Diode Rate Equation - External Quantum Efficiency- Resonant Frequencies - Three level and four level lasers - Properties
of laser -Laser modes - Resonator configuration - Q-switching and mode locking - Cavity damping- Types of lasers - Gas lasers, CO3
Solid lasers, Liquid lasers, Semiconductor lasers, Non-semiconductor lasers- The Nd:YAG laser and glass fiber lasers

UNIT - IV Industrial Application of Lasers Periods: 09

Laser for measurement of distance, length, velocity, acceleration, current, voltage and atmospheric effect - material

processing - Laser heating, welding, melting and trimming of materials - Removal and vaporization. Co4

UNIT -V Hologram and Medical Applications of Lasers Periods: 09

Holography - Basic Principle - Methods - Holographic interferometry and applications, Holography for non destructive Testing -
Medical Applications of Lasers, Lasers and Tissue interaction - Laser Instrumentations for surgery, Removal of Tumours of Vocal = ~q5
cords, Brain surgery, Plastic surgery. Safety methods for medical lasers.

Lecture Periods:45 Tutorial Periods: Practical Periods:- Total Periods:45

Text Books

1. Djafar.K. Mynbaev, Lowell. Scheiner, Fiber-Optic Communications Technology, Pearson Education Pvt. Ltd., 15t Edition, 2008.
2. John M Senior, Optical Fiber Communications: Principles and Practice, 3™ Edition, 2010.
3. R.P. Khare, Fiber optics & optoelectronics, Oxford University Press, 2016.

Reference Books

1. Wilson and Hawkes, Opto Electronics - An Introduction, Prentice Hall, New Delhi, 3" Edition, 2003.

2. Curtis D. Johnson, “Process Control Instrumentation Technology”, 81" Edition, Pearson, 2013.

3. Eric Udd, William B., and Spillman, Jr., Fiber Optic Sensors: An Introduction for Engineers and Scientists, John Wiley & Sons, 2011.
4. Bela.G.Liptak, “Process Control and Optimization”, Instrument Engineers’ Handbook, volume 2,CRC. 2018

5. R.P. Khare, Fiber optics & optoelectronics, Oxford University Press, 2016.

Web References

https://www.photonics.com/Articles/Fiber_Optics_Understanding_the_Basics/a25151
https://www.me.iitb.ac.in/~gandhi/me645/05L11_laserprinciples.pdf
https://electricalengineeringx.com/what-is-optoelectronics-its-fields-components-and-applications/
https://cnj.atu.edu.ig/wp-content/uploads/2020/03/CHAP6-ATU-2018.pdf
https://www.elprocus.com/diffrent-types-of-fiber-optic-sensors/

arwONE

* TE — Theory Exam, LE — Lab Exam
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2| PS03
1 3 2 3 - - 1 - - - - - - 3 2 2
2 3 - - - - 1 - - - - - - 3 1 2
3 3 - - - - 1 - - - - - - 3 2 3
4 3 - - 1 - - - - - - 3 1 3
5 3 1 - 1 - - - - - - 3 2 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Methods
Continuous Assessment Marks (CAM) End
Assessment . Sem.este.:r Total
CAT1 | CAT2 | Model Exam Assignment* Attendance | Examination Marks
(ESE) Marks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester Vi Course Category : PE  End Semester Exam Type:TE
Course Code Periods/Week Credit Maximum Marks
U23ICE715 L T P C CAM | ESE | M
Course Name  Instrumentation in Process Industries. 3 0 0 3 25 75 100
Prerequisite Process Control
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1  Explain the basic operation of various industries. K2
coz Summarize the process parameters with appropriate sensors/transducers in paper K2
Course industry.
Outcomes . . S .
CO3  Explain the measurement of different process parameters for petrochemical industries. K2
CO4  Analyze the working of different Instruments used in specified industries. K3
CO5 | Compare diverse measurement techniques/control of process parameters. K2
UNIT- | Overview of Industrial Processes §Periods:09

Description of process in Paper Industries Description of process in petrochemical industries: Description of process in iron

and steel and cement industries - Description of process in pharmaceutical and nuclear industries. col
UNIT- I Instrumentation in Paper Industries Periods:09

Measurement of Basic weight, thickness, density, Porosity, smoothness, softness, hardness and compressibility; selection of
suitable measurement hardware for flow, pressure, level, temperature, density, solids, consistency - moisture analyzers CO2
oxidation - reduction potential and pH.

UNIT- 1 §Instrumentation in Petrochemical Industries §Periods:09

measurement and control of absolute pressure, density, conductivity, differential pressure and flow of evaporators. co3
Measurement and control of column pressure, liquid distillate, vapour distillate P & | diagram of petroleum refinery

UNIT- IV §Instrumentation in Iron and Steel Industries §Periods:09

Iron a_nd steel: Selection of suitable measurement hardware for temperature, pressure, level, flow, weighing and proportioning coa
- special gauges for measurement of thickness and shape.

UNIT-V §Instrumentation in Pharmaceutical Industries §Periods:09

Pharmaceutical Industries: Flow measurement - pressure measurement - smoke detector. . CO5
Lecture Periods:45 Tutorial Periods:- Practical Periods:- Total Periods:45

Text Books ' ' '

1. B.G. Liptak, “Instrumentation Engineers Handbook (Measurement)”, Fourth Edition, Volume 1, CRC press, 2011.

2. Gregory K. McMillan's Considine D. M., “Process/Industrial Instruments and Control Handbook”, McGraw Hill, 5th edition 2009.

3. Norman A. Anderson, “Instrumentation for Process Measurement and Control”, Routledge, Third Edition, 2017.

Reference Books

1. Liptak B G, “Instrument Engineer’s Handbook, Vol. 2: Process Control and Optimization”, CRC Press, 2006.
2. BhaskaraRao, “a text on petrochemicals”, Trendy paper, 2004.

3. Liptak B.G, “Process Measurement and Analysis”, Third Edition, Chilton Book Co., 2003.

4

. William G. Andrew and H.B. Williams, "Applied Instrumentation in the Process Industries: Volume 3, Engineering Data and

Resource Manual," Gulf Professional Publishing, 3rd Edition, 1993.
5. S.K. Singh, "Industrial Instrumentation and Control," Tata McGraw-Hill Education, 3rd Edition, 2009.

Web References

. https:/iwww.branom.com/instruments-type.html

. https://www.controlengeurope.com/features/132/Process-instrumentation/

. https://new.siemens.com/global/en/products/automation/process-instrumentation.htmi
. https://archive.org/details/appliedinstrumen0001landr?utm_source=chatgpt.com

asrwNPEF

edition?utm_source=chatgpt.com

. https:/lwww.accessengineeringlibrary.com/browse/fundamentals-of-industrial-instrumentation-and-process-control-second-
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
2 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
3 3 2 3 2 3 1 - 3 1 - - 3 3 3 3
4 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
5 3 2 3 2 3 1 - 3 1 - - 3 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment S Total
Model ] Examination Marks
CAT1 CAT 2 E Assignment* Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester VI Course Category : PE  =nd Semester Exam Type:TE
Course Code | U23ICE716 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name | Safety Instrumented System 3 0 0 3 25 75 100
Prerequisite -
On completion of the course, the students will be able to BT Mapping
Course (Highest Level)
Outcomes CO1 Analyse the role of safety instrumented systems in the industry. K2
CO2 Identify and analyse the hazards. K2
CO3 Determine the safety integrity level for an application. K3
CO4 ‘Analyse the failure modes, failure rates and MTBF using various K3
reliability engineering tools.
CO5  Apply the design, installation and maintenance procedures for K3
SIS applied to industrial processes.
UNIT- | Introduction of Safety Instrumented System Periods:09

Safety Instrumented System (SIS): need, features, components, difference between basic process control system and SIS - CO1
Risk: how to measure risk, risk tolerance, Safety integrity level, safety instrumented functions - Standards and Regulation —
HSE-PES, AICHE-CCPS, IEC-61508, ANSI/ISA-84.00.01-2004 (IEC 61511 Mod) & ANSI/ISA — 84.01-1996, NFPA 85, API RP.
556, APl RP 14C, OSHA (29 CFR 1910.119 — Process Safety Management of Highly Hazardous Chemicals — SIS design cycle
- Process Control vs. Safety Control.

UNIT- I . Protection Layers And Safety Requirement Specifications . Periods:09

Prevention Layers: Process Plant Design, Process Control System, Alarm Systems, Procedures, CO2
Shutdown/Interlock/Instrumented Systems (Safety Instrumented Systems — SIS), Physical Protection - Mitigation Layers:
Containment Systems, Scrubbers and Flares, Fire and Gas (F&G) Systems, Evacuation Procedures - Safety specification
requirements as per standards, causes for deviation from the standards.

Unit- 11l . Safety Integrity Level . Periods:09

Evaluating Risk, Safety Integrity Levels, SIL Determination Method: As Low as Reasonably Practicable (ALARP), Risk matrix,CO3
Risk Graph, Layers of Protection Analysis (LOPA) — Issues related to system size and complexity —Issues related to field device
safety — Functional Testing.

UNIT- IV . System Evaluation . Periods:09

Failure Modes, Safe/Dangerous Failures, Detected/Undetected Failures, Metrics: Failure Rate, MTBF, and Life, Degree of CO4
Modeling Accuracy, Modeling Methods: Reliability Block Diagrams, Fault Trees, Markov Models - Consequence analysis:
Characterization of potential events, dispersion, impacts, occupancy considerations, consequence analysis tools -
Quantitative layer of protection analysis: multiple initiating events, estimating initiating event frequencies and IPL failure
probabilities.

UNIT-V . Case study . Periods:09

SIS Design checklist - Case Description: Furnace/Fired Heater Safety Shutdown System: Scope of Analysis, Define TargetCO5
SILs, Develop Safety Requirement Specification (SRS), SIS Conceptual Design, Lifecycle Cost Analysis, verify that the
Conceptual Design Meets the SIL, Detailed Design, Installation, Commissioning and Pre-start-up Tests, Operation and
Maintenance Procedures.

Lecture Periods:45 . Tutorial Periods:- . Practical Periods:- Total Periods:45
Text Books
1. Lucchini, S., Gruhn, P. “Safety Instrumented Systems: A Life-cycle Approach”, United States: International Society of Automation,
2019.

2. Paul Gruhn and Harry L. Cheddie, “Safety Instrumented Systems: Design, Analysis and Justification”, ISA, 2nd edition, 2018.

3. Eric W. Scharpf, Heidi J. Hartmann, Harold W. Thomas, “Practical SIL Target Selection: Risk Analysis per the IEC 61511 Safety
Lifecycle, Exida”, 2nd edition, 2016.

4. William M. Goble and Harry Cheddie, “Safety Instrumented Systems Verification: Practical Probabilistic Calculations”, ISA, 2005.

5. Edward Marszal, Eric W. Scharpf, “Safety Integrity Level Selection: Systematic Methods Including Layer of Protection Analysis”,
ISA, 2002.

W/ B.Tech. Instrumentation and Control Engineering

Dr. L. M. Varalakshmi



Reference Books

1. David J. Smith, “Reliability, Maintainability and Risk: Practical Methods for Engineers”, 9th Edition, Elsevier, 2017.
2.CCPS (Center for Chemical Process Safety), “Layer of Protection Analysis: Simplified Process Risk Assessment”, AIChE, 2001.
3. Hans-Jurgen Schmidt, "Functional Safety in Practice: System Design, Implementation, and Operation", Wiley, 2020.
4. Mohamed A. El-Reedy, “Assessing and Managing Risk in Engineering, Work, and Life”, CRC Press, 2021.
5. Trevor A. Kletz, "Process Plants: A Handbook for Inherently Safer Design", CRC Press, 2009.

Web References

1. Instrumentation Tools - Safety Instrumented Systems

Safeopedia - Safety Instrumented Systems Definition

akrown

NPTEL - Industrial Safety Engineering
International Society of Automation (ISA) - Functional Safety
Exida - Safety and Reliability Resources

COs/POs/PSOs Mapping

Program Outcomes (POs) Program Specific
CO Outcomes(PSOs)
S PO1 PO2 PO PO4 | PO5 |PO6 |PO7 | PO8 | PO9|PO10 |PO11 |PO12 | PSO1|PSO2 |PSO3
1 3 1 1 - 1 - - - - 3 - 2 1 1 2
2 3 2 1 - 1 2 2 - - 3 - 2 2 2 2
3 3 2 2 - 2 2 1 - - 3 - 2 2 2 2
4 2 2 2 - 2 2 1 - - 3 - 2 2 2 2
5 3 2 3 - 2 2 2 - - 3 - 2 2 3 2
Correlation Level: 1 - Low, 2- Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment E S Total
Model _ xamination Marks
CAT1 CAT 2 E Assignhment* Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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https://instrumentationtools.com/category/safety-instrumented-system/
https://www.safeopedia.com/definition/5011/safety-instrumented-systems-sis
https://www.exida.com/

OPEN ELECTIVE COURSES

Open Elective- | (Offered in Semester V/ VI)

) Offering
S.No | Course Code Course Title Offered Department
Department

Open Elective — I/ Open Elective - I
(Offered in Semester V for CSE, IT, MECH, Mechatronics, Al&DS)(Offered
in Semester VI for EEE, ECE, ICE, CIVIL, BME, CCE, CSE &BS)

1 U23ICOCO1 | Neural Networks and Fuzzy Logic CSE, IT, MECH, CCE,
ICE CSE&BS, AI&DS
EEE, ECE, CSE, IT,
2 U23ICOC0o2 Sensors for Engineering Applications ICE X'IZ%'; CCE, CSE&BS,

Open Elective- Il (Offered in Semester VII)

L U231COC03 ICE EEE, ECE, CSE, IT, MECH,
I . . . Mechatronics, CCE
Artificial Intell Aut t ' d
rtificial Intelligence in Automation CSE&BS, AI&DS

2 U23ICOC04 Embedded Systems for Al ICE CSE, IT, BME, CCE,
Applications CSE&BS, Al&DS

o
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Instrumentation and Control Programme: B.Tech.
Department

Engineering
Semester V/VI Course Category: OE End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
U23ICOCO01
Course Code L TP ¢ CAM T ESE T TM
Course Name | Neural Networks and Fuzzy Logic 3 0 0 3 25 75 100

(Commonto CSE, IT, MECH, CCE, CSE&BS, AI&DS)

Prerequisite

On completion of the course, the students will be able to E.’T Mapping
(Highest Level)
CO1  Familiarize in the neural network architecture. K2
O?Jc;ggsﬁqees CO2 | Impart knowledge on various training algorithm of neural network and its application. K2
CO3 | lllustrate the fuzzy sets and the properties of fuzzy logic K2
CO4 ' Comprehend fuzzy logic controllers and its applications. K3
CO5 | Recognize the hybrid Neuro-fuzzy logic controllers. K2
UNIT =1 Introduction to Neural Networks Periods:09
Introduction to neural networks — Biological neural networks, Artificial Neural network: Single and Multi layer feed forward network- 1
Activation function, types (step and sigmoid function), threshold function- Classification of learning: Supervised, Unsupervised and co
Reinforced. McCulloh Pitts neuron: architecture, algorithm and applications.
UNIT = 1I Neural Networks Control . Periods:09
Back propagation neural net: standard architecture, algorithm -Hopfield net: architecture and algorithm- Kohonnen'’s Self Organizing co2
map- Adaptive Resonance Theory ART 1: Architecture and operation- Neural networks for control: Schemes of neuro control -
Applications of neuro controller.
UNIT =1l Introduction to Fuzzy Logic . Periods:09
Classical sets - Fuzzy sets — properties of fuzzy sets — operations on fuzzy sets, Cartesian Product, Fuzzy relations linguistic co3

variables — Linguistic approximation. Fuzzy statements: Assignments, Conditional and Unconditional statements.
UNIT = IV Fuzzy Logic Control System . Periods:09

Introduction to Fuzzy logic controller: Architecture — Fuzzification, Membership functions: Triangular, Trapezoidal, Gaussian.
Inference Mechanism, knowledge base, fuzzy rule base, Inference method: Mamdani, Sugeno and TSK models, Defuzzification - i CO4
Applications of Fuzzy logic controller.

UNIT -V Hybrid Control Schemes . Periods:09

Adaptive Neuro-Fuzzy Inference Systems (ANFIS), Hybrid system: Types of Hybrid Systems: .Neuro-Fuzzy Hybrid systems, Neuro
Genetic Hybrid systems, Fuzzy Genetic Hybrid systems- Applications of fuzzy logic and neural network. cos

Lecture Periods: 45 Tutorial Periods: - Practical Periods: - Total Periods: 45
Text Books ' ' '
1. Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw- Hill International Editions,2010
2. Laurene Fausett, "Fundamentals of Neural Networks", Pearson Education, 2008
3. George J. Klir and Bo Yuan, "Fuzzy sets and Fuzzy Logic", Prentice Hall, USA .2015

Reference Books
1. David E. Goldberg, “Genetic Algorithms in Search, Optimization and Machine Learning”, Addison Wesley, 2019
2. Rajasekaran. S, Pai. G.A.V. “Neural Networks, Fuzzy Logic and Genetic Algorithms”, Prentice-Hall of India, 2003
3.Jang J.S.R., Sun C.T. and Mizutani E, "Neuro-Fuzzy and soft computing", Pearson Education 2007
4. W.T.Miller, R.S.Sutton and P.J.Webrose, Neural Networks for Control, MIT Press, 2001.
5. S. N. Sivanandam, S. Sumathi, S. N. Deepa, “Introduction to Neural Networks using MATLAB 6.0”, Tata McGraw Hill Education, 1°
Edition, 2017.
Web References
1. https://lecturenotes.in/subject/922.
2. https://www.ifi.uzh.ch/dam/jcr:00000000-2826-155d-0000-00005e4763e3/fuzzylogicscript.pdf.
3. https://nptel.ac.in/courses/106/105/106105173/.
4. https://cse.iitkgp.ac.in/~dsamanta/courses/archive/sca/Archives/Chapter%201%20Fuzzy%20set.pdf?utm_source=chatgpt.com
5. https://www.tutorialspoint.com/fuzzy _logic/fuzzy_logic_inference_system.htm?utm_source=chatgpt.com
*Theory Exam, LE — Lab Exam
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https://www.ifi.uzh.ch/dam/jcr:00000000-2826-155d-0000-00005e4763e3/fuzzylogicscript.pdf
https://nptel.ac.in/courses/106/105/106105173/

COs/POs/PSOs Mapping

COs Program Outcomes (POs) glrft)ggiqn;ss?;ggis%
PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | POl11| PO12 | PSO1 | PSO2 | PSO3
1 3 1 2 1 - - - - - - - - 3 1 -
2 3 2 2 2 - - - - - - - - 3 1 -
3 3 3 3 2 - - - - - - - - 3 1 -
4 3 2 2 2 - - - - - - - - 3 1 -
5 3 3 3 2 - - - - - - - - 3 1 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Se_me_ster Total
Assessment Model ] Examination Marks
CAT1 CAT 2 Exam Assignment* Attendance (ESE) Marks
Marks 5 5 5 5 5 75 100
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Instrumentation and Control Programme: B.Tech.

Department Engineering

Semester V/VI Course Category: OE End Semester Exam Type: TE
Periods/Week Credit Maximum Marks

Course Code | U23ICOCO02 3 = 5 ¢ EAT ESE i

Course Name | Sensors for Engineering Applications 3 0 0 3 25 75 100

(Common to EEE, ECE, CSE, IT, MECH, CCE, CSE&BS,Al&DS)

Prerequisite  Basic Electronics

On completion of the course, the students will be able to B.’T Mapping
(Highest Level)
CO1 | Understand the concepts of classification of Transducers. K2
Course CO2 | Interpret the working of resistance Transducer. K3
Outcomes
CO3 | Acquaint the principle and working of various Inductive and Capacitive transducer K2
CO4 | Design signal conditioning circuit for various transducers K3
CO5 | Identify or choose a transducer for a specific measurement application K4
UNIT =1 Classification of Transducers Periods:09
General concepts and terminology of measurement systems, transducer classification, Difference between sensors and co
transducers, general input-output configuration, static and dynamic characteristics of a measurement system, Statistical analysis of 1
measurement data.
UNIT =11 §Resistance Transducers Periods:09
Resistive transducers: Potentiometers, Types of strain gauge: metal and semiconductor strain gauges, Derivation of Gauge factor, co2
strain gauge applications: Load and torque measurement, Resistance temperature sensor: Resistance Temperature Detector and
Thermistor, Digital displacement sensors.
UNIT =11l Inductive and Capacitive Transducers " Periods:09
Principle of operation, construction details, characteristics and applications of LVDT, Induction potentiometer, Variable reluctance co3

transducers, Synchros, Microsyn, Principle of operation, construction details, characteristics of capacitive transducers, Different

types and Signal Conditioning, Applications:- Capacitor microphone, Capacitive pressure sensor, Proximity sensor.
UNIT = IV Miscellaneous Transducers . Periods:09

Piezoelectric transducers, Seismic transducer and its dynamic response, photoelectric transducers, Hall effect sensors,
Magnetostrictive transducers. Eddy current transducers, IC sensor for temperature, Introduction to Fiber optic sensors, Temperature,  CO4
pressure, flow and level measurement using fiber optic sensors.

UNIT =V ‘Smart Transducers . Periods:09

Introduction to semiconductor sensor, materials, scaling issues and basics of micro fabrication. Smart sensors, Mems Sensor, Nano-
sensors, SQUID Sensors, Environmental Monitoring sensors: Air Quality and Water Quality Monitoring.

CO5

Lecture Periods: 45 ~ Tutorial Periods: - _ Practical Periods:- . Total Periods: 45

Text Books

1. Doebelin E.O., Manik D.N., "Measurement Systems", McGraw-Hill Education Pvt. Ltd., 6" edition, 2011.

2. Neubert H.K.P., "Instrument Transducers — An Introduction to Their Performance and Design", Oxford University Press, 2" edition,
2010.

3. Doebelin E.O., "Measurement System Applications and Design", McGraw-Hill, 5" edition, 2004.

Reference Books

BelaG. Liptak, “Instrument Engineers Handbook”, Process Measurement and Analysis”, 4" edition, Vol.1 ISA/CRC Press, 2003.
BelaG. Liptak, Instrument Engineers Handbook”, Process Measurement and Analysis, 4" edition, Vol.2 ASME PTC ,2018

D. Patranabis, “Sensors and Transducers”, 2" edition, Prentice Hall of India, 2010. E.A.

John P. Bentley, “Principles of Measurement Systems”, 3" edition, Pearson Education, 2000.

. A.K. Sawhney, Puneet Sawhney, "A Course in Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai & Co., 3
edition, 2015.

N

Web References

1. www.electricald4u.com
2. https://nptel.ac.in/courses/108108147/
3. https://www.youtube.com/watch?v=1uPTyjxZzyo
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http://www.electrical4u.com/
https://nptel.ac.in/courses/108108147/
https://www.youtube.com/watch?v=1uPTyjxZzyo

4. https://open.umn.edu/opentextbooks/textbooks/measurement-and-instrumentation-an-introduction-to-concepts-and-
methods?utm_source=chatgpt.com.
5. https://ieee-ims.org/publication/ieee-imm?utm_source=chatgpt.com

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3
1 3 - 2 - - 1 2 - - - - - - 2 1
2 2 - 3 - - 1 2 - - - - - - 2 1
3 2 - 2 - - 1 2 - - - - - - 2 1
4 2 - 3 - - 1 2 - - - - - - 2 1
5 2 - 3 - 2 2 3 - - - - - - 2 1
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM
Assessment ( ) End Stlame.ster Total
Examination
Model . * Marks
CAT1 CAT2 E Assignment Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100
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Department  Instrumentation and Control Engineering Programme : B.Tech.
Semester Vil Course Category Code: OE: *End Semester Exam Type: TE
Course Code Periods/Week Credit Maximum Marks
U23ICOCo3 L T P C CAM ESE ™
Course Name Artificial Intelligence in Automation 3 0 0 3 25 75 100
(Commonto EEE, ECE, CSE, IT, MECH, Mechatronics, CCE, CSE&BS, AI&DS )
Prerequisite
On completion of the course, the students will be able to BT Mapping
' (Highest Level)
col Familiarize the concept of industrial automation and its role in production K2
systems.
Course CcO2 Understand the basic fundamentals of Al. K2
Outcomes Apply Al Problem Solving Techniques, Knowledge Representation and
CO3 . . K4
reasoning methods in knowledge-based systems.
CO4 Understand the planning and different learning methods. K3
CO5  Apply Al concepts for industrial optimization and control. K3
UNIT-I Introduction to Automation .~ Periods: 09
Overview of Automation, Types of Automation Systems, Basic Components of an Automated System, Principles and Strategies
of Automation, Levels of Automation, Economic Considerations in Automation, Production Economics in Automation, Key Trends: CO1
in Industrial Automation, Challenges in Automation.
UNIT-1I _ Fundamentals of Avrtificial Intelligence ~ Periods: 09
Introduction to Atrtificial Intelligence, Foundations of Al, Agents- Types of Agents, Problem Solving by Search- Uninformed co?
Search Strategies, Informed Search Strategies, Knowledge Representation- Propositional Logic, First-Order Logic.
UNIT-III _ Machine Learning Overview and Techniques .~ Periods: 09
Overview_of Maching Learnir_lg, Types of r_nachine Ie_zarning: Supervisgd Learning Algorithms: Classification and Regression. co3
Unsupervised Learning Algorithms: Clustering and reinforcement learning.
UNIT-IV . Smart Automation Applications .~ Periods: 09
Industrial Automation-Predictive Maintenance in a Manufacturing Plant
Quality Assurance-Automated Quality Control Using Computer Vision co4
Logistics & Supply Chain Management-Intelligent Warehouse Automation
Energy Management-Smart Grids and Automated Energy Management
UNIT-V .~ Applied Al and Automation : Case Studies .~ Periods: 09
Agriculture-Smart Agriculture with Automated Crop Monitoring and Harvesting
Al in Robotics and Automation- Automated HR Processes (Employee Onboarding and Off boarding) Using RPA. CcO5
Healthcare- Personalized Healthcare Through Al-Powered Diagnostics

Lecture Periods: 45 Tutorial Periods:- Practical Periods: - Total Periods: 45

Text Books

1. Rich and Knight, "Artificial Intelligence”, 3" Edition, Tata McGraw Hill, 2014.

3. Stuart Russell, Peter Norvig, "Artificial Intelligence: A Modern Approach”, Pearson, 4" edition, 2020.

2. M.P.Groover, “Automation, Production Systems and Computer Integrated Manufacturing”, 5" edition, Pearson Education, 2009.

Reference Books

Patrick Henry Winston,” Artificial Intelligence”, Addison Wesley, Books 3™ edition, 2000.
George F Luger, Atrtificial Intelligence, Pearson Education, 6 edition, 2009.

Frank Lamb, "Industrial Automation: Hands-On", McGraw-Hill, 15t edition, 2013.

lan Goodfellow, Yoshua Bengio, Aaron Courville, "Deep Learning", MIT Press, 15t edition, 2016.

gD

1. Liptak B.G., “Instrument and Automation Engineers' Handbook: Process Measurement and Analysis”, 5" edition, CRC Press, 2016.
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Web References
https://nptel.ac.in/courses/106102220

https://nptel.ac.in/courses/108105063
https://aws.amazon.com/free/machine-learning

1.

agr0DN

https://www.tensorflow.org/

https://www.tutorialspoint.com/intelligent-automation/index.htm?utm_source=chatgpt.com

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2| PSO3

1 3 2 2 - - - - - - - - - 3 2 2
2 3 2 2 - - - - - - - - - 3 2 2
3 3 3 3 2 3 - - - - - - - 3 3 3
4 3 2 2 2 - - - - - - - - 3 3 3
5 3 2 3 3 2 - - - - - - - 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High

Evaluation Method

Internal Assessment Marks (IAM) End Semester
Assessment | CAT CAT Model Assianment* | Attendance Examination (ESE) Total Marks
1 2 Exam sslg Marks
Marks 5 5 5 5 5 75 100
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester VII Course Category : OE = End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
Course Code | U23ICOCO4 L T P Cc caMm ESE [ TM
Course Name Embedded Systems for Al Applications = 3 0 0 3 25 75 100
(Commonto CSE, IT, BME, CCE, CSE&BS, AI&DS)
Prerequisite Digital Logic Circuits
On completion of the course, the students will be able to E.’T Mapping
(Highest Level)
co1 Differentiate emb_ed_ded systems fro_m general computing and explain the core concepts of K2
Al, ML, and DL within edge computing.
co2 Sele.ct qnd interface appropriate sensors for data acquisition in Al-driven embedded K2
Course applications.
Outcomes co3 Demonstrate practical skills in configuring hardware components, specifically Raspberry Pi K3
and Arduino, for the development of embedded Al applications.
co4 ,I\D/leploy optimized TinyML models on resource-constrained devices using TensorFlow Lite K3
icro.
Co5 Anglyze and Qiscuss the ethical implications and real-world applications of embedded Al in K3
various domains.
UNIT- | Introduction to Embedded Systems and Al . Periods:09

Embedded Systems: Definition, characteristics, applications, components (Processor, Memory, Input/Output devices), and
Communication interfaces, real-time systems.

Artificial Intelligence: Overview of Al - Definition and basic concepts,Difference between Al, Machine Learning (ML), and Deep. CO1
Learning (DL). Machine learning- Supervised and unsupervised learning. Deep learning- Basics of neural networks. Edge Al-
Definition and advantages.

UNIT- Il Sensors for Al-Driven Embedded Applications . Periods:09
Fundamentals of Sensors and Data Acquisition- Introduction to Sensors: Definition and classification, Data Acquisition: analog-to-
digital conversion (ADC). co2

Environmental Sensors- DHT22, Motion- Magnetometers and Position Sensors-, Image and Vision - Camera Modules, Sensors
Sensor Interfacing .

UNIT- 1l _ Hardware in Embedded Al - Periods:09

Introduction to Raspberry pi-Components of the Raspberry Pi (CPU, GPU, RAM, ports). Operating system for Raspberry pi.
Arduino Interfacing and Communication- Introduction to Arduino: Hardware components, GPIO, and basic programming, PySeriai CO3
Library: Establishing serial communication between a host PC and Arduino.

UNIT- IV - Embedded Al Platforms - Periods:09
Introduction to TinyML- Concepts and benefits for resource-constrained devices.

TensorFlow Lite Micro (TFLM): Architecture, model conversion, and optimization. Deploying TFLM models on Raspberry Pi for edge CO4
inference. Hardware acceleration considerations.

UNIT-V - Applications of Embedded Al - Periods:09
Smart Environments and loT Applications- Smart Homes & Environmental Monitoring

Wearable and Mobile Embedded Al - Healthcare Applications & Mobile Robotics co5
Automotive and Autonomous Systems- Advanced Driver-Assistance Systems (ADAS) & Autonomous Vehicles
Ethical Considerations - Privacy and Security.

Lecture Periods:45 . Tutorial Periods:- . Practical Periods:- ' Total Periods:45
Text Books
1. Edward A. Lee, Sanjit A. Seshia, "Introduction to Embedded Systems: A Cyber-Physical Systems Approach”, MIT Press, 2" edition,
2017.

2. James K. Peckol, "Embedded Systems: A Contemporary Design Tool", Wiley, 1% edition, 2007.

3. Pete Warden, Daniel Situnayake, "TinyML: Machine Learning with TensorFlow Lite on Arduino and Ultra-Low-Power Microcontrollers",
O'Reilly Media, 1%t edition, 2019.

4. Matt Richardson, Shawn Wallace, "Getting Started with Raspberry Pi", Maker Media, 3 edition, 2016.

5. Maciej Kranz, "Building the Internet of Things: Implement New Business Models, Disrupt Competitors, Transform Your Industry", Wiley,
1st edition, 2016.

\
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Reference Books

1. Rashmi Agrawal, Marcin Paprzycki, “loT and Al: Intelligent Systems for the Digital World”, CRC Press, 1%t edition, 2021.

2. Joseph Yiu, “Embedded Systems Design with the ARM Cortex-M Processors”, Elsevier, 3 edition, 2013.

3. Matthew Stewart, “Machine Learning for Embedded Systems: TinyML and Edge Al”, Apress, 1%t edition, 2021.

4. Ragul Venkatesan, Baoxin Li, “Deep Learning for Embedded Systems”, Springer, 1%t edition, 2019.

5. Pethuru Raj, Balamurugan Balusamy, “Al-Enabled IoT: Data Science and Atrtificial Intelligence for Smart loT Applications”, CRC Press,
1t edition, 2021.

Web References
1. https://lwww.coursera.org/learn/introduction-to-embedded-machine-learning?utm_source=chatgpt.com
2. https://ce.uci.edu/programs/engineering/developing-embedded-ai-systems
3. https://pubmed.ncbi.nim.nih.gov/37241521/
4. https://waverleysoftware.com/blog/embedded-ai-systems-guide/?utm_source=chatgpt.com
5. https://www.taylorfrancis.com/books/edit/10.1201/9781003394440/embedded-artificial-intelligence-ovidiu-vermesan-mario-diaz-nava-
bj%C3%B6rn-debaillie?utm_source=chatgpt.com

COs/POs/PSOs Mapping

COs Program Outcomes (POs) OPL?gg?nn;SS(ppechisc)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11l | PO12 | PSOl1| PSO2| PSO3
1 2 1 2 2 - - - - - - - - 2 2 2
2 2 1 2 2 - - - - - - - - 2 2 2
3 2 1 2 2 - - - - - - - - 2 2 2
4 2 1 2 2 - - - - - - - - 2 2 2
5 2 1 2 2 - - - - - - - - 2 2 2
Correlation Level: 1 - Low, 2 - Medium, 3 — HighEvaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment Model _ Examination Jg:ﬁg
CAT1 CAT 2 Exam Assignment* Attendance (ESE) Marks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus

W

Dr. L. M. Varalakshmi

B.Tech. Instrumentation and Control Engineering




Annexure Il

Professional Elective — IV (Offered in Semester VII)

Professional Elective — IV (Offered in Semester VII)

Sl. No. Course Code | Course Title

Intelligent Robotic Systems

1 U23ICECO03

Computer Control of Processes
2 U23ICE713

Fiber Optics and Laser Instrumentation
3 U23ICE714

Instrumentation in Process Industries
4 U23ICE715

Piping and Instrumentation Diagrams

5 U23ICE716




Professional Elective

Professional Elective — IV (Offered in Semester VII)

SI. No. | Course Code | Course Title
1 U23ICEC03 | Intelligent Robotic Systems
2 U23ICE713 | Computer Control of Processes
3 U23ICE714 | Fiber Optics and Laser Instrumentation
4 U23ICE715 | Instrumentation in Process Industries
5 U23ICE716 | Safety Instrumented System
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Department Instrumentation and Control Engineering Programme: B.Tech.

Semester Vil Course Category: PE §*End Semester Exam: TE
Periods/Week Credit Maximum Marks
23ICE
Course Code U23ICECO03 1 T 5 c CAM ESE T TM
Course Name  Intelligent Robotic Systems 3 0 0 3 25 75 100

(Common to ICE and ECE)

Prerequisite  Basics of Electronics and Control

On completion of the course, the students will be able to BT Maplf)gl%lngghest
Co1 Understand the fundamental concepts and structure of robotic systems. K2
co2 Identify and analyze various sensors, actuators, and perception systems used in K2
Course robotics.
Outcome co3 Impart knowledge on control techniques and path planning algorithms for robot K2
motion and navigation.
Interpret Al and ML techniques in robotics, including reinforcement learning and
CO4 SLAM K3
Acquaint knowledge on advanced robotics applications and assess ethical
CO5 . X ; : . K3
considerations in human-robot interactions.
UNIT-I §Introduction to Robotics §Periods:09
History of robotics, evolution of robotics, Classification, Anatomy, links, joints, and degrees of freedom (DOF), mechanical col
structure of robotic systems Kinematics and Dynamics, Trajectory Planning
UNIT-II Sensors, Actuators, and Perception Periods:09
Sensors: Proximity sensors, Tactile sensors, Vision sensors, IMU (Inertial Measurement Unit), GPS, and LIDAR. Actuators, DC
motors, servo motors, stepper motors, hydraulic actuators, and pneumatic actuators -robotic motion. Sensor Fusion: Calibration, Cco2
Vision-Based Perception
UNIT-III §Contro| and Path Planning §Periods:09
Control Systems: PID control, adaptive control, and Nonlinear control- (Sliding Mode Control (SMC)). Path Planning, Techniques
like A* Dijkstra's algorithm, probabilistic roadmaps (PRM), and rapidly-exploring random trees (RRT). Obstacle Avoidance, ! CO3
Trajectory Tracking implementation.
UNIT-IV %Artificial Intelligence and Machine Learning in Robotics §Periods:09
Al in Robotics, Machine Learning, Supervised learning, SVM, Random Forest and unsupervised learning, K-mean clustering, co4
PCA, Reinforcement Learning Deep Q-Networks (DQN), SLAM: Simultaneous Localization and Mapping (SLAM)
UNIT-V %Advanced Robotics and Human-Robot Interaction §Periods:09
Multi-Robot Systems, Human-Robot Interaction, Ethics, Case Studies, Real-world applications in autonomous vehicles, industrial cos
robots, and medical robots are discussed to pr ovide practical insights into intelligent robotics.
Lecture Periods: 45 Tutorial Periods: - Practical Periods: - Total Periods: 45
Textbooks

1. John J. Craig, “Introduction to Robotics: Mechanics and Control”, 4" Edition, 2018.

2. K.S. Fu, R.C. Gonzalez and C.S.G. Lee, “Robotics: Control, Sensing, Vision, and Intelligence”, 15t Edition, 1987.
3. Sebastian Thrun, Wolfram Burgard and Dieter Fox, “Probabilistic Robotics”, 15t Edition, 2005.

4. Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach”, 4" Edition, 2020.

5. Mark W. Spong, Seth Hutchinson, and M. Vidyasagar, “Robot Modeling and Control”, 15t Edition, 2005.

Reference Books

Algorithms”, 3 Edition, 2022.

1. Nikolaus Correll, Bradley Hayes, and Bradley Pierson, “Introduction to Autonomous Robots: Mechanisms, Sensors, Actuators, and
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3. Bruno Siciliano and Oussama Khatib, “Springer Handbook of Robotics”, 2" Edition, 2016.

4. Peter Corke, Robotics, “Vision and Control: Fundamental Algorithms in MATLAB”, 2" Edition, 2017.
5. Lentin Joseph, “Learning Robotics using Python”, 2" Edition, 2018.

. Kevin M. Lynch and Frank C. Park, “Modern Robotics: Mechanics, Planning, and Control”, 15t Edition, 2017.

Web References

https://onlinecourses.nptel.ac.in/noc24_mel17/preview
https://archive.nptel.ac.in/courses/112/107/112107289/
https://onlinecourses.nptel.ac.in/noc22_cs97/preview
https://www.coursera.org

https://www.ros.org

aprOdE

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 |PO12 |PSO1 |PSO2 [PSO3
1 2 1 2 2 1 1 - - - - - 1 1 3 2
2 2 1 2 2 1 1 - - - - - 1 1 3 2
3 2 1 2 2 1 1 - - - - - 1 1 3 2
4 2 1 2 2 1 1 - - - - - 1 1 3 2
5 2 1 2 2 1 1 - - - - - 1 1 3 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
L Total
Assessment Model ] Examination (ESE) Mark
CAT1 | CAT2 Exam Assignment* Attendance Marks arks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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https://onlinecourses.nptel.ac.in/noc24_me117/preview
https://archive.nptel.ac.in/courses/112/107/112107289/
https://www.coursera.org/
https://www.ros.org/

Department Instrumentation and Control Engineering = Programme : B.Tech.
Semester VI Course Category Code: PE *End Semester Exam Type: TE
Course Code: U23ICE713 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name Computer Control of Processes 3 0 0 3 25 75 100
Prerequisite | Process Control
. . BT Mapping
On completion of the course, the students will be able to (Highest Level)
Co1 Gain knowledge on the discrete time systems. K2
co? Describe the transient and steady state behaviours of linear discrete time control
Course systems. K2
Outcomes COos3 Design a digital controller. K4
CO4 Understand the concept of MIMO Controller. K2
CO5 Understand basic principles and importance of Multivariable Control Systems. K2
UNIT-I Introduction to Computer Control System . Periods: 09
Need for computer in a control system, Building blocks of a computer control system, Representation and analysis of Sampled
data control systems, Zero Order Hold and First Order Hold, Sampling Theorem- Controllability and observability of linear time CO1
invariant discrete data system, stability analysis: Jury's test and bilinear transformation.
UNIT-II System Modeling and Discrete-Time Analysis Periods: 09
Mathematical model for processes, first order. Second order processes without and with pure delay higher order systems, co2
process modeling from step test data. Review of z-transform, Modified z-transform, Pulse transfer function, Digital PID controller.
UNIT-lI . Digital Controller Design . Periods: 09
Design for Set point and load changes: Dead-beat control, Dahlin’s control and Kalman’s control, ringing phenomenon in digital co3
controller, selection of sampling time.
UNIT-IV . Multi-Loop Regulatory Control ~ Periods: 09
Multi-loop Control, Introduction, Process Interaction, Pairing of Inputs and Outputs, The Relative Gain Array (RGA), Properties coa
and Application of RGA, Multi, loop PID Controller, Biggest Log Modulus Tuning Method, De coupler.
UNIT-V . Multivariable Regulatory Control ~ Periods:09
Introduction to Multivariable control, Multivariable PID Controller, Multivariable Dynamic Matrix Controller, Case Study: CO5
Distillation Column: Temperature, CSTR: Flow Rate.
Lecture Periods: 45 ~ Tutorial Periods:- ~ Practical Periods: - = Total Periods: 45
Text Books

1. Gopal,M. ,“Digital Control and State Variable Methods”, Tata Mc Graw Hill, Fourth Edition, 2017.

2. Bequette, B.W., “Process Control Modeling, Design and Simulation”, Prentice Hall of India, 2015.

3. M. Chidambaram, Computer control of process, Narosa publishing house, 2015.

Reference Books

1. Stephanopoulos, G., “Chemical Process Control -An Introduction to Theory and Practice”, Prentice Hall of India, 2015.
2. Donald R.Coughnowr, Process Systems Analysis and Control, Mc-Graw Hill Education, Third Edition, 2009.

3. E. Ikonen and K.Najim, “Advanced Process |dentification and Control”, Marcel Dekker, Inc.Newyork, 2002.
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4. C.D. Johnson, Process Control Instrumentation Technology, 8th Edition, Pearson, 2013.

5. C.L. Smith, Digital Computer Process Control, Intext Educational Publishers, 2007.
Web References

1. https://nptel.ac.in/courses/112/105/112105211/
https://www.youtube.com/watch?v=ImtSsDLgAal&feature=emb_logo
https://automationforum.co/
https://www.youtube.com/watch?v=i_2VawlyOiA
https://www.youtube.com/watch?v=Pa-vd6EOkLo

agrwbdn

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1l| PSO2| PSO3
1 3 2 2 - - - - - - - - - 3 2 2
2 3 2 2 - - - - - - - - - 3 2 2
3 3 3 3 2 3 - - - - - - - 3 3 3
4 3 2 2 2 - - - - - - - - 3 3 3
5 3 2 3 3 2 - - - - - - - 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Internal Assessment Marks (IAM) End Semester
Assessment | CAT CAT Model Assianment* | Attendance Examination (ESE) Total Marks
1 2 Exam 9 Marks
Marks 5 5 5 5 5 75 100
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Department Instrumentation and Control Engineering | Programme: B.Tech.
Semester Vi Course Category Code:  *End Semester Exam Type: TE
PE
Course Code | U23ICE714 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name  Fiber Optics and Laser Instrumentation 3 0 0 3 25 75 100
Prerequisite Engineering physics
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 ' Elucidate the basic concepts of optical fibers and their properties K2
Course CO2 : Understand the effect of optical source, detectors and sensors K2
Outcomes
CO3 | Explore the laser fundamentals and different types of laser K2
CO4  Acquire knowledge on industrial application of lasers. K2
CO5 | Understand hologram and its medical applications. K2
UNIT — | Introduction to Fiber Optics .~ Periods:09
Principles of light propagation through a fiber - Basic optical laws and definitions - Different types of fibers and their properties,
fiber characteristics — Wave Propagation-Fiber Losses— Dispersion — Connectors and splicers. co1
UNIT =1 Optical Sources, Detectors and Sensors Periods: 09
Optical sources-LED characteristics -LED structures: surface LED, edge emitting LED-Double heterojunction LED-Basic concepts
of Laser. Optical Detectors: PN Photo diode , Avalanche photo diode ,PIN diode, Photo transistor ,Photo thyristors ,Photo
) ) . . . . . CO2
thermistor, opto-couplers ,optrodes, modulators. Fibre optic sensors - Fiber optic instrumentation system - Interferometric method
of measurement of length - Moire-fringes - Measurement of pressure and temperature-Case study -Terahertz application in 5G.
UNIT =1l Laser Fundamentals Periods: 09
Laser Diode Rate Equation - External Quantum Efficiency- Resonant Frequencies - Three level and four level lasers - Properties
of laser -Laser modes - Resonator configuration - Q-switching and mode locking - Cavity damping- Types of lasers - Gas lasers, CO3
Solid lasers, Liquid lasers, Semiconductor lasers, Non-semiconductor lasers- The Nd:YAG laser and glass fiber lasers
UNIT - IV Industrial Application of Lasers Periods: 09
Laser for measurement of distance, length, velocity, acceleration, current, voltage and atmospheric effect - material
processing - Laser heating, welding, melting and trimming of materials - Removal and vaporization. Co4
UNIT -V Hologram and Medical Applications of Lasers Periods: 09
Holography - Basic Principle - Methods - Holographic interferometry and applications, Holography for non destructive Testing -
Medical Applications of Lasers, Lasers and Tissue interaction - Laser Instrumentations for surgery, Removal of Tumours of Vocal = ~q5
cords, Brain surgery, Plastic surgery. Safety methods for medical lasers.
Lecture Periods:45 . Tutorial Periods: . Practical Periods:- .~ Total Periods:45
Text Books
1. Djafar.K. Mynbaev, Lowell. Scheiner, Fiber-Optic Communications Technology, Pearson Education Pvt. Ltd., 1%t Edition, 2008.
2. John M Senior, Optical Fiber Communications: Principles and Practice, 3™ Edition, 2010.
3. R.P. Khare, Fiber optics & optoelectronics, Oxford University Press, 2016.
Reference Books
1. Wilson and Hawkes, Opto Electronics - An Introduction, Prentice Hall, New Delhi, 3" Edition, 2003.
2. Curtis D. Johnson, “Process Control Instrumentation Technology”, 8" Edition, Pearson, 2013.
3. Eric Udd, William B., and Spillman, Jr., Fiber Optic Sensors: An Introduction for Engineers and Scientists, John Wiley & Sons, 2011.
4. Bela.G.Liptak, “Process Control and Optimization”, Instrument Engineers’ Handbook, volume 2,CRC. 2018
5. R.P. Khare, Fiber optics & optoelectronics, Oxford University Press, 2016.
Web References
1. https:/lwww.photonics.com/Articles/Fiber_Optics_Understanding_the_Basics/a25151
2. https://www.me.iith.ac.in/~gandhi/me645/05L11_laserprinciples.pdf
3. https://electricalengineeringx.com/what-is-optoelectronics-its-fields-components-and-applications/
4. https://cnj.atu.edu.ig/wp-content/uploads/2020/03/CHAP6-ATU-2018.pdf
5. https://www.elprocus.com/diffrent-types-of-fiber-optic-sensors/

* TE — Theory Exam, LE — Lab Exam
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2| PS03
1 3 2 3 - - 1 - - - - - - 3 2 2
2 3 - - - - 1 - - - - - - 3 1 2
3 3 - - - - 1 - - - - - - 3 2 3
4 3 - - 1 - - - - - - 3 1 3
5 3 1 - 1 - - - - - - 3 2 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Methods
Continuous Assessment Marks (CAM) End
Assessment . Sem.este.:r Total
CAT1 | CAT2 | Model Exam Assignment* Attendance | Examination Marks
(ESE) Marks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester Vi Course Category : PE  End Semester Exam Type:TE
Course Code Periods/Week Credit Maximum Marks
U23ICE715 L T P C CAM | ESE | M
Course Name  Instrumentation in Process Industries: 3 0 0 3 25 75 100
Prerequisite Process Control
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1  Explain the basic operation of various industries. K2
coz Summarize the process parameters with appropriate sensors/transducers in paper K2
Course industry.
Outcomes . . S .
CO3  Explain the measurement of different process parameters for petrochemical industries. K2
CO4  Analyze the working of different Instruments used in specified industries. K3
CO5 | Compare diverse measurement techniques/control of process parameters. K2
UNIT- | Overview of Industrial Processes §Periods:09

Description of process in Paper Industries Description of process in petrochemical industries: Description of process in iron

and steel and cement industries - Description of process in pharmaceutical and nuclear industries. col
UNIT- I Instrumentation in Paper Industries Periods:09

Measurement of Basic weight, thickness, density, Porosity, smoothness, softness, hardness and compressibility; selection of
suitable measurement hardware for flow, pressure, level, temperature, density, solids, consistency - moisture analyzers CO2
oxidation - reduction potential and pH.

UNIT- 1 §Instrumentation in Petrochemical Industries §Periods:09

measurement and control of absolute pressure, density, conductivity, differential pressure and flow of evaporators. co3
Measurement and control of column pressure, liquid distillate, vapour distillate P & | diagram of petroleum refinery

UNIT- IV §Instrumentation in Iron and Steel Industries §Periods:09

Iron a_nd steel: Selection of suitable measurement hardware for temperature, pressure, level, flow, weighing and proportioning coa
- special gauges for measurement of thickness and shape.

UNIT-V §Instrumentation in Pharmaceutical Industries §Periods:09

Pharmaceutical Industries: Flow measurement - pressure measurement - smoke detector. . CO5
Lecture Periods:45 Tutorial Periods:- Practical Periods:- Total Periods:45

Text Books ' ' '

1. B.G. Liptak, “Instrumentation Engineers Handbook (Measurement)”, Fourth Edition, Volume 1, CRC press, 2011.

2. Gregory K. McMillan's Considine D. M., “Process/Industrial Instruments and Control Handbook”, McGraw Hill, 5th edition 2009.

3. Norman A. Anderson, “Instrumentation for Process Measurement and Control”, Routledge, Third Edition, 2017.

Reference Books

1. Liptak B G, “Instrument Engineer’s Handbook, Vol. 2: Process Control and Optimization”, CRC Press, 2006.
2. BhaskaraRao, “a text on petrochemicals”, Trendy paper, 2004.

3. Liptak B.G, “Process Measurement and Analysis”, Third Edition, Chilton Book Co., 2003.

4

. William G. Andrew and H.B. Williams, "Applied Instrumentation in the Process Industries: Volume 3, Engineering Data and

Resource Manual," Gulf Professional Publishing, 3rd Edition, 1993.
5. S.K. Singh, "Industrial Instrumentation and Control," Tata McGraw-Hill Education, 3rd Edition, 2009.

Web References

. https:/iwww.branom.com/instruments-type.html

. https://www.controlengeurope.com/features/132/Process-instrumentation/

. https://new.siemens.com/global/en/products/automation/process-instrumentation.htmi
. https://archive.org/details/appliedinstrumen0001landr?utm_source=chatgpt.com

asrwNPEF

edition?utm_source=chatgpt.com

. https:/lwww.accessengineeringlibrary.com/browse/fundamentals-of-industrial-instrumentation-and-process-control-second-
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COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
2 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
3 3 2 3 2 3 1 - 3 1 - - 3 3 3 3
4 3 2 3 2 3 2 - 3 1 - - 3 3 3 3
5 3 2 3 2 3 1 - 3 1 - - 3 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 - High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment S Total
Model ] Examination Marks
CAT1 CAT 2 E Assignment* Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester VI Course Category : PE  =nd Semester Exam Type:TE
Course Code | U23ICE716 Periods/Week Credit Maximum Marks
L T P C CAM ESE ™
Course Name | Safety Instrumented System 3 0 0 3 25 75 100
Prerequisite -
On completion of the course, the students will be able to BT Mapping
Course (Highest Level)
Outcomes CO1 Analyse the role of safety instrumented systems in the industry. K2
CO2 Identify and analyse the hazards. K2
CO3 Determine the safety integrity level for an application. K3
CO4 ‘Analyse the failure modes, failure rates and MTBF using various K3
reliability engineering tools.
CO5  Apply the design, installation and maintenance procedures for K3
SIS applied to industrial processes.
UNIT- | Introduction of Safety Instrumented System Periods:09

Safety Instrumented System (SIS): need, features, components, difference between basic process control system and SIS - CO1
Risk: how to measure risk, risk tolerance, Safety integrity level, safety instrumented functions - Standards and Regulation —
HSE-PES, AICHE-CCPS, IEC-61508, ANSI/ISA-84.00.01-2004 (IEC 61511 Mod) & ANSI/ISA — 84.01-1996, NFPA 85, API RP.
556, APl RP 14C, OSHA (29 CFR 1910.119 — Process Safety Management of Highly Hazardous Chemicals — SIS design cycle
- Process Control vs. Safety Control.

UNIT- I . Protection Layers And Safety Requirement Specifications . Periods:09

Prevention Layers: Process Plant Design, Process Control System, Alarm Systems, Procedures, CO2
Shutdown/Interlock/Instrumented Systems (Safety Instrumented Systems — SIS), Physical Protection - Mitigation Layers:
Containment Systems, Scrubbers and Flares, Fire and Gas (F&G) Systems, Evacuation Procedures - Safety specification
requirements as per standards, causes for deviation from the standards.

Unit- 11l . Safety Integrity Level . Periods:09

Evaluating Risk, Safety Integrity Levels, SIL Determination Method: As Low as Reasonably Practicable (ALARP), Risk matrix,CO3
Risk Graph, Layers of Protection Analysis (LOPA) — Issues related to system size and complexity —Issues related to field device
safety — Functional Testing.

UNIT- IV . System Evaluation . Periods:09

Failure Modes, Safe/Dangerous Failures, Detected/Undetected Failures, Metrics: Failure Rate, MTBF, and Life, Degree of CO4
Modeling Accuracy, Modeling Methods: Reliability Block Diagrams, Fault Trees, Markov Models - Consequence analysis:
Characterization of potential events, dispersion, impacts, occupancy considerations, consequence analysis tools -
Quantitative layer of protection analysis: multiple initiating events, estimating initiating event frequencies and IPL failure
probabilities.

UNIT-V . Case study . Periods:09

SIS Design checklist - Case Description: Furnace/Fired Heater Safety Shutdown System: Scope of Analysis, Define TargetCO5
SILs, Develop Safety Requirement Specification (SRS), SIS Conceptual Design, Lifecycle Cost Analysis, verify that the
Conceptual Design Meets the SIL, Detailed Design, Installation, Commissioning and Pre-start-up Tests, Operation and
Maintenance Procedures.

Lecture Periods:45 . Tutorial Periods:- . Practical Periods:- Total Periods:45
Text Books
1. Lucchini, S., Gruhn, P. “Safety Instrumented Systems: A Life-cycle Approach”, United States: International Society of Automation,
2019.

2. Paul Gruhn and Harry L. Cheddie, “Safety Instrumented Systems: Design, Analysis and Justification”, ISA, 2nd edition, 2018.

3. Eric W. Scharpf, Heidi J. Hartmann, Harold W. Thomas, “Practical SIL Target Selection: Risk Analysis per the IEC 61511 Safety
Lifecycle, Exida”, 2nd edition, 2016.

4. William M. Goble and Harry Cheddie, “Safety Instrumented Systems Verification: Practical Probabilistic Calculations”, ISA, 2005.

5. Edward Marszal, Eric W. Scharpf, “Safety Integrity Level Selection: Systematic Methods Including Layer of Protection Analysis”,
ISA, 2002.
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Reference Books

1. David J. Smith, “Reliability, Maintainability and Risk: Practical Methods for Engineers”, 9th Edition, Elsevier, 2017.
2.CCPS (Center for Chemical Process Safety), “Layer of Protection Analysis: Simplified Process Risk Assessment”, AIChE, 2001.
3. Hans-Jurgen Schmidt, "Functional Safety in Practice: System Design, Implementation, and Operation", Wiley, 2020.
4. Mohamed A. El-Reedy, “Assessing and Managing Risk in Engineering, Work, and Life”, CRC Press, 2021.
5. Trevor A. Kletz, "Process Plants: A Handbook for Inherently Safer Design", CRC Press, 2009.

Web References

1. Instrumentation Tools - Safety Instrumented Systems

Safeopedia - Safety Instrumented Systems Definition

akrown

NPTEL - Industrial Safety Engineering
International Society of Automation (ISA) - Functional Safety
Exida - Safety and Reliability Resources

COs/POs/PSOs Mapping

Program Outcomes (POs) Program Specific
CO Outcomes(PSOs)
S PO1 PO2 PO PO4 | PO5 |PO6 |PO7 | PO8 | PO9|PO10 |PO11 |PO12 | PSO1|PSO2 |PSO3
1 3 1 1 - 1 - - - - 3 - 2 1 1 2
2 3 2 1 - 1 2 2 - - 3 - 2 2 2 2
3 3 2 2 - 2 2 1 - - 3 - 2 2 2 2
4 2 2 2 - 2 2 1 - - 3 - 2 2 2 2
5 3 2 3 - 2 2 2 - - 3 - 2 2 3 2
Correlation Level: 1 - Low, 2- Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End Semester
Assessment E S Total
Model _ xamination Marks
CAT1 CAT 2 E Assignhment* Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus
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https://instrumentationtools.com/category/safety-instrumented-system/
https://www.safeopedia.com/definition/5011/safety-instrumented-systems-sis
https://www.exida.com/

OPEN ELECTIVE COURSES

Open Elective- | (Offered in Semester V/ VI)

) Offering
S.No | Course Code Course Title Offered Department
Department

Open Elective — I/ Open Elective - I
(Offered in Semester V for CSE, IT, MECH, Mechatronics, Al&DS)(Offered
in Semester VI for EEE, ECE, ICE, CIVIL, BME, CCE, CSE &BS)

1 U23ICOCO1 | Neural Networks and Fuzzy Logic CSE, IT, MECH, CCE,
ICE CSE&BS, AI&DS
EEE, ECE, CSE, IT,
2 U23ICOC0o2 Sensors for Engineering Applications ICE X'IZ%'; CCE, CSE&BS,

Open Elective- Il (Offered in Semester VII)

L U231COC03 ICE EEE, ECE, CSE, IT, MECH,
I . . . Mechatronics, CCE
Artificial Intell Aut t ' d
rtificial Intelligence in Automation CSE&BS, AI&DS

2 U23ICOC04 Embedded Systems for Al ICE CSE, IT, BME, CCE,
Applications CSE&BS, Al&DS
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Instrumentation and Control Programme: B.Tech.
Department

Engineering
Semester V/VI Course Category: OE End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
U23ICOCO01
Course Code L TP ¢ CAM T ESE T TM
Course Name | Neural Networks and Fuzzy Logic 3 0 0 3 25 75 100

(Commonto CSE, IT, MECH, CCE, CSE&BS, AI&DS)

Prerequisite

On completion of the course, the students will be able to E.’T Mapping
(Highest Level)
CO1  Familiarize in the neural network architecture. K2
O?Jc;ggsﬁqees CO2 | Impart knowledge on various training algorithm of neural network and its application. K2
CO3 | lllustrate the fuzzy sets and the properties of fuzzy logic K2
CO4 ' Comprehend fuzzy logic controllers and its applications. K3
CO5 | Recognize the hybrid Neuro-fuzzy logic controllers. K2
UNIT =1 Introduction to Neural Networks Periods:09
Introduction to neural networks — Biological neural networks, Artificial Neural network: Single and Multi layer feed forward network- 1
Activation function, types (step and sigmoid function), threshold function- Classification of learning: Supervised, Unsupervised and co
Reinforced. McCulloh Pitts neuron: architecture, algorithm and applications.
UNIT = 1I Neural Networks Control . Periods:09
Back propagation neural net: standard architecture, algorithm -Hopfield net: architecture and algorithm- Kohonnen’s Self Organizing co2
map- Adaptive Resonance Theory ART 1: Architecture and operation- Neural networks for control: Schemes of neuro control -
Applications of neuro controller.
UNIT =1l Introduction to Fuzzy Logic . Periods:09
Classical sets - Fuzzy sets — properties of fuzzy sets — operations on fuzzy sets, Cartesian Product, Fuzzy relations linguistic co3

variables — Linguistic approximation. Fuzzy statements: Assignments, Conditional and Unconditional statements.
UNIT = IV Fuzzy Logic Control System . Periods:09

Introduction to Fuzzy logic controller: Architecture — Fuzzification, Membership functions: Triangular, Trapezoidal, Gaussian.
Inference Mechanism, knowledge base, fuzzy rule base, Inference method: Mamdani, Sugeno and TSK models, Defuzzification - i CO4
Applications of Fuzzy logic controller.

UNIT -V Hybrid Control Schemes . Periods:09

Adaptive Neuro-Fuzzy Inference Systems (ANFIS), Hybrid system: Types of Hybrid Systems: .Neuro-Fuzzy Hybrid systems, Neuro
Genetic Hybrid systems, Fuzzy Genetic Hybrid systems- Applications of fuzzy logic and neural network. cos

Lecture Periods: 45 Tutorial Periods: - Practical Periods: - Total Periods: 45
Text Books ' ' '
1. Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw- Hill International Editions,2010
2. Laurene Fausett, "Fundamentals of Neural Networks", Pearson Education, 2008
3. George J. Klir and Bo Yuan, "Fuzzy sets and Fuzzy Logic", Prentice Hall, USA .2015

Reference Books
1. David E. Goldberg, “Genetic Algorithms in Search, Optimization and Machine Learning”, Addison Wesley, 2019
2. Rajasekaran. S, Pai. G.A.V. “Neural Networks, Fuzzy Logic and Genetic Algorithms”, Prentice-Hall of India, 2003
3.Jang J.S.R., Sun C.T. and Mizutani E, "Neuro-Fuzzy and soft computing", Pearson Education 2007
4. W.T.Miller, R.S.Sutton and P.J.Webrose, Neural Networks for Control, MIT Press, 2001.
5. S. N. Sivanandam, S. Sumathi, S. N. Deepa, “Introduction to Neural Networks using MATLAB 6.0”, Tata McGraw Hill Education, 1°
Edition, 2017.
Web References
1. https://lecturenotes.in/subject/922.
2. https://www.ifi.uzh.ch/dam/jcr:00000000-2826-155d-0000-00005e4763e3/fuzzylogicscript.pdf.
3. https://nptel.ac.in/courses/106/105/106105173/.
4. https://cse.iitkgp.ac.in/~dsamanta/courses/archive/sca/Archives/Chapter%201%20Fuzzy%?20set.pdf?utm_source=chatgpt.com
5. https://www.tutorialspoint.com/fuzzy_logic/fuzzy_logic_inference_system.htm?utm_source=chatgpt.com

W/ *Theory Exam, LE — Lab Exam
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COs/POs/PSOs Mapping

COs Program Outcomes (POs) gL?ggi:gf?peégisc)
PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | POl11| PO12 | PSO1 | PSO2 | PSO3
1 3 1 2 1 - - - - - - - - 3 1 -
2 3 2 2 2 - - - - - - - - 3 1 -
3 3 3 3 2 - - - - - - - - 3 1 -
4 3 2 2 2 - - - - - - - - 3 1 -
5 3 3 3 2 - - - - - - - - 3 1 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM) End nge_ster Total
Assessment Model ] Examination Marks
CAT1 CAT 2 Exam Assignment* Attendance (ESE) Marks
Marks 5 5 5 5 5 75 100

o
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Instrumentation and Control Programme: B.Tech.

Department Engineering

Semester V/VI Course Category: OE End Semester Exam Type: TE
Periods/Week Credit Maximum Marks

Course Code | U23ICOCO02 3 = 5 ¢ EAT ESE i

Course Name | Sensors for Engineering Applications 3 0 0 3 25 75 100

(Common to EEE, ECE, CSE, IT, MECH, CCE, CSE&BS,Al&DS)

Prerequisite  Basic Electronics

On completion of the course, the students will be able to B.’T Mapping
(Highest Level)
CO1 | Understand the concepts of classification of Transducers. K2
Course CO2 | Interpret the working of resistance Transducer. K3
Outcomes
CO3 | Acquaint the principle and working of various Inductive and Capacitive transducer K2
CO4 | Design signal conditioning circuit for various transducers K3
CO5 | Identify or choose a transducer for a specific measurement application K4
UNIT =1 Classification of Transducers Periods:09
General concepts and terminology of measurement systems, transducer classification, Difference between sensors and co
transducers, general input-output configuration, static and dynamic characteristics of a measurement system, Statistical analysis of 1
measurement data.
UNIT =11 §Resistance Transducers Periods:09
Resistive transducers: Potentiometers, Types of strain gauge: metal and semiconductor strain gauges, Derivation of Gauge factor, co2
strain gauge applications: Load and torque measurement, Resistance temperature sensor: Resistance Temperature Detector and
Thermistor, Digital displacement sensors.
UNIT =11l Inductive and Capacitive Transducers " Periods:09
Principle of operation, construction details, characteristics and applications of LVDT, Induction potentiometer, Variable reluctance co3

transducers, Synchros, Microsyn, Principle of operation, construction details, characteristics of capacitive transducers, Different

types and Signal Conditioning, Applications:- Capacitor microphone, Capacitive pressure sensor, Proximity sensor.
UNIT = IV Miscellaneous Transducers . Periods:09

Piezoelectric transducers, Seismic transducer and its dynamic response, photoelectric transducers, Hall effect sensors,
Magnetostrictive transducers. Eddy current transducers, IC sensor for temperature, Introduction to Fiber optic sensors, Temperature,  CO4
pressure, flow and level measurement using fiber optic sensors.

UNIT =V ‘Smart Transducers . Periods:09

Introduction to semiconductor sensor, materials, scaling issues and basics of micro fabrication. Smart sensors, Mems Sensor, Nano-
sensors, SQUID Sensors, Environmental Monitoring sensors: Air Quality and Water Quality Monitoring.

CO5

Lecture Periods: 45 ~ Tutorial Periods: - _ Practical Periods:- . Total Periods: 45

Text Books

1. Doebelin E.O., Manik D.N., "Measurement Systems", McGraw-Hill Education Pvt. Ltd., 6" edition, 2011.

2. Neubert H.K.P., "Instrument Transducers — An Introduction to Their Performance and Design", Oxford University Press, 2" edition,
2010.

3. Doebelin E.O., "Measurement System Applications and Design", McGraw-Hill, 5" edition, 2004.

Reference Books

BelaG. Liptak, “Instrument Engineers Handbook”, Process Measurement and Analysis”, 4" edition, Vol.1 ISA/CRC Press, 2003.
BelaG. Liptak, Instrument Engineers Handbook”, Process Measurement and Analysis, 4" edition, Vol.2 ASME PTC ,2018

D. Patranabis, “Sensors and Transducers”, 2" edition, Prentice Hall of India, 2010. E.A.

John P. Bentley, “Principles of Measurement Systems”, 3" edition, Pearson Education, 2000.

. A.K. Sawhney, Puneet Sawhney, "A Course in Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai & Co., 3
edition, 2015.

N

Web References

1. www.electricald4u.com
2. https://nptel.ac.in/courses/108108147/
3. https://www.youtube.com/watch?v=1uPTyjxZzyo
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http://www.electrical4u.com/
https://nptel.ac.in/courses/108108147/
https://www.youtube.com/watch?v=1uPTyjxZzyo

4. https://open.umn.edu/opentextbooks/textbooks/measurement-and-instrumentation-an-introduction-to-concepts-and-
methods?utm_source=chatgpt.com.
5. https://ieee-ims.org/publication/ieee-imm?utm_source=chatgpt.com

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3
1 3 - 2 - - 1 2 - - - - - - 2 1
2 2 - 3 - - 1 2 - - - - - - 2 1
3 2 - 2 - - 1 2 - - - - - - 2 1
4 2 - 3 - - 1 2 - - - - - - 2 1
5 2 - 3 - 2 2 3 - - - - - - 2 1
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Evaluation Method
Continuous Assessment Marks (CAM
Assessment ( ) End Stlame.ster Total
Examination
Model . * Marks
CAT1 CAT2 E Assignment Attendance (ESE) Marks
xam
Marks 5 5 5 5 5 75 100

o
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Department = Instrumentation and Control Engineering Programme : B.Tech.
Semester Vil Course Category Code: OE: *End Semester Exam Type: TE
Course Code U231COC03 Periods/Week Credit Maximum Marks

L T P C CAM ESE ™
Course Name Artificial Intelligence in Automation 3 0 0 3 25 75 100

(Commonto EEE, ECE, CSE, IT, MECH, Mechatronics, CCE, CSE&BS, AI&DS )

Prerequisite

On completion of the course, the students will be able to BT Mapping

(Highest Level)

Familiarize the concept of industrial automation and its role in production

CO1 K2
systems.
Course CcOo2 Understand the basic fundamentals of Al. K2
Outcomes Apply Al Problem Solving Techniques, Knowledge Representation and
COo3 . . K4
reasoning methods in knowledge-based systems.
CO4 Understand the planning and different learning methods. K3
CO5 Apply Al concepts for industrial optimization and control. K3

UNIT-I Introduction to Automation .~ Periods: 09

Overview of Automation, Types of Automation Systems, Basic Components of an Automated System, Principles and Strategies

in Industrial Automation, Challenges in Automation.

of Automation, Levels of Automation, Economic Considerations in Automation, Production Economics in Automation, Key Trends: CO1

UNIT-1I _ Fundamentals of Avrtificial Intelligence ~ Periods: 09

Introduction to Atrtificial Intelligence, Foundations of Al, Agents- Types of Agents, Problem Solving by Search- Uninformed
Search Strategies, Informed Search Strategies, Knowledge Representation- Propositional Logic, First-Order Logic.

COo2

UNIT-HI ~ Machine Learning Overview and Techniques .~ Periods: 09

Unsupervised Learning Algorithms: Clustering and reinforcement learning.

Overview of Machine Learning, Types of machine learning: Supervised Learning Algorithms: Classificafion and Regression. co3

UNIT-IV . Smart Automation Applications .~ Periods: 09

Industrial Automation-Predictive Maintenance in a Manufacturing Plant
Quality Assurance-Automated Quality Control Using Computer Vision

Logistics & Supply Chain Management-intelligent Warehouse Automation cod
Energy Management-Smart Grids and Automated Energy Management

UNIT-V .~ Applied Al and Automation : Case Studies .~ Periods: 09
Agriculture-Smart Agriculture with Automated Crop Monitoring and Harvesting
Al in Robotics and Automation- Automated HR Processes (Employee Onboarding and Off boarding) Using RPA. CcO5
Healthcare- Personalized Healthcare Through Al-Powered Diagnostics
Lecture Periods: 45 ~ Tutorial Periods:- _ Practical Periods: - Total Periods: 45
Text Books

1. Rich and Knight, "Artificial Intelligence”, 3" Edition, Tata McGraw Hill, 2014.

3. Stuart Russell, Peter Norvig, "Artificial Intelligence: A Modern Approach”, Pearson, 4" edition, 2020.

2. M.P.Groover, “Automation, Production Systems and Computer Integrated Manufacturing”, 5" edition, Pearson Education, 2009.

Reference Books

Patrick Henry Winston,” Artificial Intelligence”, Addison Wesley, Books 3™ edition, 2000.
George F Luger, Artificial Intelligence, Pearson Education, 6 edition, 2009.

Frank Lamb, "Industrial Automation: Hands-On", McGraw-Hill, 15t edition, 2013.

lan Goodfellow, Yoshua Bengio, Aaron Courville, "Deep Learning", MIT Press, 15t edition, 2016.

arOD

1. Liptak B.G., “Instrument and Automation Engineers' Handbook: Process Measurement and Analysis”, 5" edition, CRC Press, 2016.
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Web References
https://nptel.ac.in/courses/106102220

https://nptel.ac.in/courses/108105063
https://aws.amazon.com/free/machine-learning

1.

agr0DN

https://www.tensorflow.org/

https://www.tutorialspoint.com/intelligent-automation/index.htm?utm_source=chatgpt.com

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1| PSO2| PSO3

1 3 2 2 - - - - - - - - - 3 2 2
2 3 2 2 - - - - - - - - - 3 2 2
3 3 3 3 2 3 - - - - - - - 3 3 3
4 3 2 2 2 - - - - - - - - 3 3 3
5 3 2 3 3 2 - - - - - - - 3 3 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High

Evaluation Method

Internal Assessment Marks (IAM) End Semester
Assessment | CAT CAT Model Assianment* | Attendance Examination (ESE) Total Marks
1 2 Exam sslg Marks
Marks 5 5 5 5 5 75 100
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Department Instrumentation and Control Programme: B.Tech.
Engineering
Semester VI Course Category : OE = End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
Course Code U23ICOC04 L T P C CAM ESE ™
Course Name Embedded Systems for Al Applications = 3 0 0 3 25 75 100
(Commonto CSE, IT, BME, CCE, CSE&BS, AI&DS))
Prerequisite Digital Logic Circuits
On completion of the course, the students will be able to E.’T Mapping
(Highest Level)
co1 Differentiate embedded systems from general computing and explain the core concepts of K2
Al, ML, and DL within edge computing.
co2 Select and interface appropriate sensors for data acquisition in Al-driven embedded K2
Course applications.
Outcomes co3 Demonstrate practical skills in configuring hardware components, specifically Raspberry Pi K3
and Arduino, for the development of embedded Al applications.
Deploy optimized TinyML models on resource-constrained devices using TensorFlow Lite
CO4 Micro K3
Co5 Analyze and discuss the ethical implications and real-world applications of embedded Al in K3
various domains. .
UNIT- | Introduction to Embedded Systems and Al - Periods:09

Embedded Systems: Definition, characteristics, applications, components (Processor, Memory, Input/Output devices), and
Communication interfaces, real-time systems.

Artificial Intelligence: Overview of Al - Definition and basic concepts,Difference between Al, Machine Learning (ML), and Deep. CO1
Learning (DL). Machine learning- Supervised and unsupervised learning. Deep learning- Basics of neural networks. Edge Al-
Definition and advantages.

UNIT- Il Sensors for Al-Driven Embedded Applications . Periods:09
Fundamentals of Sensors and Data Acquisition- Introduction to Sensors: Definition and classification, Data Acquisition: analog-to-
digital conversion (ADC). co2

Environmental Sensors- DHT22, Motion- Magnetometers and Position Sensors-, Image and Vision - Camera Modules, Sensors
Sensor Interfacing .

UNIT- 1l _ Hardware in Embedded Al - Periods:09

Introduction to Raspberry pi-Components of the Raspberry Pi (CPU, GPU, RAM, ports). Operating system for Raspberry pi.
Arduino Interfacing and Communication- Introduction to Arduino: Hardware components, GPIO, and basic programming, PySeriai CO3
Library: Establishing serial communication between a host PC and Arduino.

UNIT- IV - Embedded Al Platforms - Periods:09
Introduction to TinyML- Concepts and benefits for resource-constrained devices.

TensorFlow Lite Micro (TFLM): Architecture, model conversion, and optimization. Deploying TFLM models on Raspberry Pi for edge CO4
inference. Hardware acceleration considerations.

UNIT-V - Applications of Embedded Al - Periods:09
Smart Environments and loT Applications- Smart Homes & Environmental Monitoring

Wearable and Mobile Embedded Al - Healthcare Applications & Mobile Robotics co5
Automotive and Autonomous Systems- Advanced Driver-Assistance Systems (ADAS) & Autonomous Vehicles
Ethical Considerations - Privacy and Security.

Lecture Periods:45 . Tutorial Periods:- . Practical Periods:- ' Total Periods:45
Text Books
1. Edward A. Lee, Sanjit A. Seshia, "Introduction to Embedded Systems: A Cyber-Physical Systems Approach”, MIT Press, 2" edition,
2017.

2. James K. Peckol, "Embedded Systems: A Contemporary Design Tool", Wiley, 1% edition, 2007.

3. Pete Warden, Daniel Situnayake, "TinyML: Machine Learning with TensorFlow Lite on Arduino and Ultra-Low-Power Microcontrollers",
O'Reilly Media, 1%t edition, 2019.

4. Matt Richardson, Shawn Wallace, "Getting Started with Raspberry Pi", Maker Media, 3 edition, 2016.

5. Maciej Kranz, "Building the Internet of Things: Implement New Business Models, Disrupt Competitors, Transform Your Industry”, Wiley,
1st edition, 2016.
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Reference Books

1. Rashmi Agrawal, Marcin Paprzycki, “loT and Al: Intelligent Systems for the Digital World”, CRC Press, 1%t edition, 2021.

2.Joseph Yiu, “Embedded Systems Design with the ARM Cortex-M Processors”, Elsevier, 3™ edition, 2013.

3. Matthew Stewart, “Machine Learning for Embedded Systems: TinyML and Edge Al”, Apress, 1% edition, 2021.

4. Ragul Venkatesan, Baoxin Li, “Deep Learning for Embedded Systems”, Springer, 15t edition, 2019.

5. Pethuru Raj, Balamurugan Balusamy, “Al-Enabled IoT: Data Science and Atrtificial Intelligence for Smart loT Applications”, CRC Press,
1st edition, 2021.

Web References
1. https://lwww.coursera.org/learn/introduction-to-embedded-machine-learning?utm_source=chatgpt.com
2. https://ce.uci.edu/programs/engineering/developing-embedded-ai-systems
3. https://pubmed.nchi.nim.nih.gov/37241521/
4. https://waverleysoftware.com/blog/embedded-ai-systems-guide/?utm_source=chatgpt.com
5. https://www.taylorfrancis.com/books/edit/10.1201/9781003394440/embedded-artificial-intelligence-ovidiu-vermesan-mario-diaz-nava-
bj%C3%B6rn-debaillie?utm_source=chatgpt.com

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| POl11 | PO12 | PSO1| PSO2| PSO3
1 2 1 2 2 - - - - - - - - 2 2 2
2 2 1 2 2 - - - - - - - - 2 2 2
3 2 1 2 2 - - - - - - - - 2 2 2
4 2 1 2 2 - - - - - - - - 2 2 2
5 2 1 2 2 - - - - - - - - 2 2 2
Correlation Level: 1 - Low, 2 - Medium, 3 — HighEvaluation Method
Continuous Assessment Marks (CAM) End Semester Total
Assessment Model Examination MOIE
CAT1 | CAT2 Exam Assignment* Attendance (ESE) Marks arks
Marks 5 5 5 5 5 75 100

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus

W

Dr. L. M. Varalakshmi

B.Tech. Instrumentation and Control Engineering



Annexure |l

HONOURS / MINOR PROGRAMME - SENSORS TECHNOLOGY



ar D

SRI MANAKULA VINAYAGAR

ENGINEERING COLLEGE

DEPARTMENT OF
INSTRUMENTATION AND CONTROL ENGINEERING

Curriculum and Syllabi for

B.Tech (Honours / Minor): Sensors Technology

Regulations 2023
(R-2023)



Curriculum

HONOURS / MINOR PROGRAMME - SENSORS TECHNOLOGY

COURSE DETAILS

Periods Max. Marks
I\?l' Semester Ccc;)u(;se Course Title Category Credits
0. ode L[T]P CAM | ESM | Total
Theory
1 v U23SXB401 | Smart Sensors PC 3102 4 50 50 100
2 \Y U23SXT502 | Nano Biosensors* PC 310|0 3 25 75 100
3 Vi U23sXB603 | EMbedded Sensing PC 3(o|2| 4 50 50 | 100
Technologies
4 VIl U23SXT704 | loT and Sensor Networks* PC 3|00 3 25 75 100
5 | VIl | uzasxTsos | Wearable Devicesandits | b | 3 g | o | 3 25 | 75 | 100
Applications*
6 VIl U23SXW806 | Project / Model Making PA 0|0 4 2 50 50 100
Total 19 225 375 600
Equivalent NPTEL courses™
1 IV to VII Sensors Technology Equivalent NPTEL Courses 12 Week
Semester U23XXXNO1 3 Course

# The student shall be given an option to earn 3 credits through one equivalent 12 week NPTEL
course instead of any one course listed for honours / minor degree programme that should be
completed before the commencement of eighth semester. The equivalent courses are subject

to change based on its availability as per NPTEL course list.

*List of NPTEL Courses

Sensors and Actuators

Biophotonics

Embedded Systems Design

Introduction to Industry 4.0 and Industrial Internet of Things

Microsensors, Implantable Devices and Rodent Surgeries for Biomedical Applications

aghrwNPE
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Department Instrumentation and Control Programme: B.Tech. Honours /Minor: Sensors Technology

Engineering
Semester v Course Category Code: PC *End Semester Exam Type:TE
Periods/Week Credit Maximum Marks
Course Code | y23SXB401
L T P C CAM ESE ™
Course Name Smart Sensors 3 0 2 4 50 50 100
Common to All Branches
Prerequisite Basic Electronics
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 | Understand the fundamentals of smart sensors, their classification, and their differences K2
Course from traditional sensors.
Outcomes CO2 pescribe the sensor fusion techniques and energy management strategies used for K3
optimizing sensor performance.
Co3 Interpret real-world applications of smart sensors in industries, healthcare, smart cities, and K2
smart homes.
CO4 | Design sensor-based systems for real-time monitoring and automation. K2
CO5 ' Develop advanced sensor systems for environmental and health monitoring. K2
UNIT =1 Introduction to Smart Sensors Periods:10
Overview of smart sensors, Comparison with traditional sensors, Need for smart sensor and its challenges, Model of a smart
sensor. Co1

Classification of smart sensors: Temperature and Humidity Sensor (DHT11), pressure sensor (MS5611), Accelerometer
sensor(MPU6050), Luminous Sensor(TSL2591), Gas sensor(MQ-135), Optical fingerprint sensor(GT511C3), Sound detection
sensor (MAX9814), Digital Image sensor(CCD/CMOS), MEMS Sensor.
UNIT =1 . Sensor Fusion and Energy management . Periods:10

Sensor fusion: Introduction to Sensor Fusion, Advantage of sensor fusion, Three Processing Architectures: Data Level, CO2
Feature Level and Decision Level in sensor fusion. Network topology: centralized, decentralized and hierarchical (hybrid) fusion,
Sensor fusion algorithm: Bayesian Filtering, Complementary Filter, Dempster-Shafer Theory, Weighted Average, Convolutional
Neural Networks (CNNs). Energy management: Introduction, Thermoelectric Energy Harvesting, Vibration and Motion Energy
Harvesting, RF energy harvesting.

UNIT =1l Applications of Smart Sensors Periods:10
Case Studies: Industrial Automation - Predictive Maintenance, Safety Monitoring.
Healthcare- Wearable Devices (smart watch, Smart clothing), Remote Patient Monitoring, Smart Prosthetics. CO3

Smart Cities - Traffic Management, Air Quality Monitoring, Smart Lighting.
Smart Homes - Home Automation, Voice Assistants, Energy Management.

UNIT = IV §Sensor-Based Monitoring and Automation Systems Periods:15

Hardware / Simulation CO4
1. Implementation of an RGB Color Detection System Using the TCS3200 Sensor and Arduino.
2. Design and Development of a Fire Detection System Using a Flame Sensor and Arduino.
3. Real-Time Temperature Monitoring for HYAC Systems.
4. Condition Monitoring of Rotating Equipment Using a Vibration Sensor.
5. Development of a Smart Waste Management System Using an Ultrasonic Sensor.

UNIT =V Advanced Sensor-Based Systems for Environmental and Health Periods:15
Monitoring
Hardware / Simulation

1. Analysis of Ambient Sound Levels Using a Sound Sensor for Event-Triggered Responses.

2.  Smart Water Leak Detection and Alert System.

3. Automated Irrigation System for Precision Agriculture Using Arduino Uno.

4. Development of a Wearable Health Monitoring Device Using Accelerometer, Heart Rate (PPG), and SpO., Sensors.
5. Smart Flood Detection and Management System Using Water Level and Rainfall Sensors.

Lecture Periods:30 Tutorial Periods:- Practical Periods:-30 Total Periods:60
Text Books
1. Randy Frank, “Understanding Smart Sensors”, Artech House, 2013.

2. Gerard Meijer, Kofi Makinwa, Michiel Pertijs, “Smart Sensor Systems Emerging Technologies and Applications”, Wiley, 2014.
3. H. Yamasaki, “Intelligent Sensors”, Elsevier Science, 1996.

CO5
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https://www.google.co.in/search?hl=en&gbpv=1&dq=smart+sensor&printsec=frontcover&q=inauthor:%22Randy+Frank%22&tbm=bks&sa=X&ved=2ahUKEwj3wI2ZpcqLAxU3dmwGHRxVPfcQmxMoAHoECBEQAg&sxsrf=AHTn8zpSRRopJACxP9qKNkHzcqdTSwrhCw:1739780977650
https://www.google.co.in/search?hl=en&gbpv=1&dq=smart+sensor&printsec=frontcover&q=inpublisher:%22Artech+House%22&tbm=bks&sa=X&ved=2ahUKEwj3wI2ZpcqLAxU3dmwGHRxVPfcQmxMoAHoECBIQAg&sxsrf=AHTn8zpSRRopJACxP9qKNkHzcqdTSwrhCw:1739780977650
https://www.google.co.in/search?hl=en&gbpv=1&dq=intelligent+sensors&printsec=frontcover&q=inpublisher:%22Elsevier+Science%22&tbm=bks&sa=X&ved=2ahUKEwjDroaZpsqLAxV5SmwGHcSKGZAQmxMoAHoECBMQAg&sxsrf=AHTn8zoxhWfwfhS1GbGvi7egGeADct4-Qg:1739781245928

Reference Books

Jacob Fraden, “Hand Book of Modern Sensors: physics, Designs and Applications”, 41 edition, Springer, New York, 2014.
Wilson Jon, “Sensor Technology Handbook”, Elsevier Inc, 2005.

Pavel Ripka, Alois Tipek, “Modern Sensors Handbook”, ISTE LTD, 2007.

D Patranabis, “Sensors and Transducers”, PHI 2" Edition 2013.

Simon Monk, "A Hands-On Course in Sensors Using the Arduino and Raspberry Pi", O'Reilly Media, 2019.
eb References

https://www.elprocus.com/smart-sensor/

https://www.fourfaith.com/industry-news/smart-sensor.html
https://www.bosch-sensortec.com/products/smart-sensor-systems/
https://www.fierceelectronics.com/electronics/what-are-smart-sensors
https://www.youtube.com/watch?v=o0RydUfgMdgA

* TE — Theory Exam, LE — Lab Exam
COs/POs/PSOs Mapping

SISENTENES

agkrwnPE

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 2 3 2 3 2 - - - - - - 1 3 2 3
2 2 3 2 3 2 - - - - - - 1 3 2 3
3 2 3 2 3 2 - - - - - - 1 3 2 3
4 1 3 1 3 2 - - - - - - 2 3 2 3
5 2 3 2 3 2 - - - - - - 2 3 2 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Continuous Assessment Marks (CAM) — Maximum 50 Marks #End
Semester Total
Examinatio
Assessment ) ) ) Marks
Continuous Assessment (Theory) Continuous Assessment (Practical) nM(EiE) (CAM+ESE)
arks
(Theory)
End
Conduction Semester
CAT1 | CAT2 | Model* |Attendance® | Total . Report | Viva | Total Examination
of Practical
ESE) Marks|
(Practical)
Portion for 1% 1% All 3 i
Test Units Units Units All3 Units
MCQ MCQ Written Practical Written
Test Test Exam Exam Exam
Assessment
Methodology | 50 Questions for
Analytical
Course

75 Questions for
Theory Course

Durati £ th 1 hour | 1 hour
ura 'T(g;to 9 30 30 3 hours 3 hours 3 hours
Minutes | Minutes
75
(To be
Marks 50 50 75 5 15 10 5 30* 30 weighted
for 50
Marks)
Weightage of *To be weighted for 10
CAM 2.5 2.5 2.5 2.5 10 Marks 10 30
CAM/ESE CAM Marks =10+10+30=50 ESE Marks 100
Marks =50

## Distribution of Marks for Attendance, the Question Paper Pattern for Model and ESE are same as given in B.
Tech. Regulations R2023 for Theory cum practical Courses
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Department Biomedical Engineering Programme: B.Tech. Honours / Minor

Semester Vv Course Category: PC *End Semester Exam Type: TE

Course Code Periods/Week Credit Maximum Marks
U23SXT502 L T P C CAM ESE ™

Course Name | Nano Biosensors 3 0 0 3 25 75 100

Prerequisite

Common to All Branches

On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 Explain the principles underlying nano biosensor design and operation K2
Course CO2 Familiarize with the detection mechanisms used in nano biosensors. K3
Outcomes CO3Gain knowledge in analyzing the specificity of nano biosensors for target molecules. K2
CO4 Gain knowledge in describing methods for fabricating nano biosensors. K3
CO5 Gain knowledge in Integrating nano biosensors into existing technologies for K2
enhanced functionality. .
UNIT-I Introduction to Biosensors and Nanotechnology Periods: 09
Basics of Biosensors - - Definition and historical overview - Components of biosensors: Bioreceptor, transducer,
and detector - Overview of biosensor applications. Introduction to nanomaterials and their unique properties - CO1
Role of nanotechnology in enhancing biosensor performance. .
UNIT-II Nanomaterials in Biosensors Periods: 09
Types of Nanomaterials - - Carbon-based nanomaterials (e.g., carbon nanotubes, graphene) - Metal nanoparticles
(e.g., gold, silver) - Semiconductor nanoparticles (quantum dots) - Conducting polymers. cO2

Fabrication Techniques- Top-down and bottom-up approaches - Self-assembly and template synthesis - Surface
functionalization strategies.

UNIT-II Design of Nano Biosensors Periods: 09

Design Principles of Nano Biosensors - Transduction mechanisms (optical, electrochemical, mechanical) -
Bioreceptor immobilization techniques - Signal amplification strategies. CO3
UNIT-IV §App|ications of Nano Biosensors §Periods: 09

Clinical diagnostics and point-of-care testing - Environmental monitoring - Food safety and quality control - Drug
discovery and pharmacokinetics. CcO4
UNIT-V Current Trends and Future Directions Periods: 09

innovations in Nano Biosensor Technology- Wearable biosensors - Lab-on-a-chip devices - Single-molecule CO5
detection - Internet of Things (IoT) integration.

Lecture Periods: 45 §Tutoria| Periods: - §Practica| Periods: - §Total Periods: 45

Textbooks

1. Aiguo Wu, "Nano Biosensors: From Design to Applications”, Springer, 1%t edition, 2016.
2. Sandro Carrara, "Nano biosensors and Nano bioanalyses”, Elsevier, 1 edition, 2015.
3. Dmitry Zemlyanov,"Nano biosensors: Carbon Nanotubes and Graphene", CRC Press, 1% edition, 2013.

Reference Books

Alexandru Grumezescu, "Nano biosensors: Nanotechnology in the Agri-Food Industry”, Academic Press, 1t edition, 2016.
Sandro Carrara,"Nano biosensors: Theory and Applications in Healthcare", Springer, 15 edition, 2016.

Abhijit Bandyopadhyay,"Nano biosensors: Carbon Nanotubes in Disease Diagnosis”, CRC Press, 15 edition, 2012.
Bharath Bhushan, “ Hand Book of Nano Technology”,Springer-Verlag,3™ Edition, 2010.

H.S Nalwa , “Handbook of Thin Film Materials”, American Scientific Publishers, Volume 5,2002.

https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/wnan.136
https://www.ncbi.nlm.nih.gov/

https://www.nano.gov/

http://met.usc.edu/projects/nano.php
https://www.mdpi.com/2079-4991/14/21/1771

1.
2.
3.
4.
5.
Web References
1.
2.
3.
4.
5.
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* TE — Theory Exam, LE — Lab Exam

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 2 3 2 3 2 - - - - - - - 2 1 2
2 2 3 2 3 2 - - - - - - - 2 1 2
3 2 3 2 3 2 - - - - - - - 2 1 2
4 1 3 1 3 2 - - - - - - - 2 1 2
5 2 3 2 3 2 - - - - - - - 2 1 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Continuous Assessment Marks (CAM) End Semester Total Marks
CAT 1 CAT 2 Model” | Assignment” | Attendance” | Examination | (CAM+ESE)
Portion for 2 Units 2 Units All 5 Al 5 Units
est Units
MCQ Test MCQ Test
Assessment Written Individual
Methodology | 50 Questions for| E Task # Written Exam
) xam
Analytical Course
75 Questions for Theory,|
Course
. 1 hour 1 hour
puration of 30 30 3 hours 3 hours
Minutes Minutes
Test Marks 50 50 75 20 5 75
Weightage
for CAM 5 5 5 5 5
CAM / ESE
Marks CAM Marks = 25 ESE Marks = 75 100

# Open Book Analytical Exam/Analyse Real world problems and propose solutions/ Tool or Subject Proficiency
Analysis — Test the Students skill by giving individual task/ Paper Presentation/Micro Project Presentation/ldea
Presentation for the Societal Problem;(Questions standard shall be of level 3 or more in Blooms Taxonomy)
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Department Instrumentation and . .
Control Engineering Programme: B.Tech. Honours / Minor
Semester Vi Course Category Code: PC *End Semester Exam Type:TE
Periods/Week Credit Maximum Marks
Course Code U23SXB603
T P C CAM ESE ™
Course Name Embedded Sensing 3 1 0 4 50 50 100
Technologies
Common to All Branches
Prerequisite
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 Understand embedded system fundamentals. K2
Course co2 T _ K3
Outcomes Learn communication protocols and interfaces.
cos Explore RTOS concepts and multitasking. K2
CO4  |nterface sensors and actuators in projects. K2
COS5 Develop real-time embedded applications. K2
UNIT = Embedded System Fundamentals . Periods: 10
System - Embedded System - Embedded Hardware Units and Devices in System-Embedded Software in a
System - Embedded System-On-Chip (SoC) . ADC — DAC — Successive approximation — Timers and Counters —= CO1
Watch dog Timer —Burn out Reset. Memory - Power Management. Hard and Soft Real-Time Embedded
System. . .
UNIT =1l Peripherals and Interfaces Periods: 10
Embedded Communication Protocols - UART - SPI - 12C - CAN - Wireless Communication — Bluetooth - Zighee  CO2
- LoRa . Sensors: Accelerometer, Ultrasonic sensor, Flex sensor, Infrared sensor, PIR and Bio Sensors :(ECG,
EEG,EMG,EOG) —.Actuators and motor Driver- H bridge. .
UNIT = IlI . RTOS Based Embedded system design .~ Periods: 10
Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS,
Multiprocessing and Multitasking, Preemptive and non-preemptive scheduling, Introduction to Raspberry pi and  CO3
Applications
UNIT = IV §Sensor and Actuators interfacing Periods: 15
Hardware / Simulation cO4
1. Gesture Control Vehicle using Accelerometer
2. Light Intensity Control using a Variable Resistor.
3. Automatic Door and Valve Control using Passive Infrared (PIR) Sensor
4. Collision Avoidance Vehicle using Infrared (IR) Sensor.
5.  Motor Speed Control Using Pulse width modulation.
6. Patient Monitoring system
UNIT =V Real time Applications . Periods: 15
Hardware / Simulation CO5
1. Embedded Weather Station for Real-Time Climate Data Collection
2. LDR-Based Automatic Street Light System
3. Ultrasonic-Based Distance Measurement
4. USV using Serial Communication
5. Embedded Home Automation System
6. Home Security EmaiI.AIert System Using Raspberry Pi .
Lecture Periods:45 _ Tutorial Periods:- Practical Periods:-15 . Total Periods:60
Text Books
1. Embedded System Design-Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things.4th edition .Springer 2021.
2. Hands-On RTOS with Microcontrollers, Brian Amos, 2020.
3. Rajkamal, ‘Embedded system-Architecture, Programming, Design, McGraw-Hill Edu, 3rd edition 2017.
Reference Books
1. Shibu. K.V, “Introduction to Embedded Systems”, TataMcgraw Hill, 2nd edition 2017.
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2. Lya B.Das,” Embedded Systems” ,Pearson Education, 1st edition 2012.

3. Parag H.Dave,Himanshu B.Dave,” Embedded Systems-Concepts ,Design and Programming, Pearson
Education,2015, 1st edition.
4. Elicia White, “Making Embedded systems”, O’'Reilly Series ,SPD,2011, 1st edition.

Web References

1. https://nptel.ac.in/courses/108102045
2. https://www.circuitbasics.com/basics-of-the-i2c-communication-protocol/
3. https://www.tutorialspoint.com/embedded _systems/es_interrupts.htm
4. https://link.springer.com/book/10.1007/978-3-030-60910-8
TE — Theory Exam, LE — Lab Exam
COs/POs/PSOs Mapping
Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | POl12 | PSO1 | PSO2 | PSO3
1 2 3 2 3 2 - - - - - - 1 2 1 2
2 2 3 2 3 2 - - - - - - 1 2 1 2
3 2 3 2 3 2 - - - - - - 1 2 1 2
4 1 3 1 3 2 - - - - - - 1 2 1 2
5 2 3 2 3 2 - - - - - - 1 2 1 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Continuous Assessment Marks (CAM) — Maximum 50 Marks #End
Semester
e Total
Examinatio
Assessment Marks
Continuous Assessment (Theory) Continuous Assessment (Practical) nM(E?(E) (CAM+ESE)
arks
(Theory)
End
Conduction Semester
CAT1 | CAT2 | Model* |Attendance® | Total p u tical | RePort Viva | Total Examination
ot Fractica ESE) Marks
(Practical)
Portion for 1% 1% All 3 i
Test Units Units Units All3 Units
MCQ MCQ Written Practical Written
Test Test Exam Exam Exam
Assessment
Methodology | 50 Questions for
Analytical
Course
75 Questions for
Theory Course
burati f th 1 hour | 1 hour
uration otthq 30 30 3 hours 3 hours 3 hours
Minutes | Minutes
75
(To be
Marks 50 50 75 5 15 10 5 30* 30 weighted
for 50
Marks)
Weightage of *To be weighted for 10
CAM 2.5 2.5 25 2.5 10 Marks 10 30
CAM / ESE _ _ ESE Marks
Marks CAM Marks =10+10+30=50 - 50 100

## Distribution of Marks for Attendance, the Question Paper Pattern for Model and ESE are same as given in B.Tech.
Regulations R2023 for Theory cum practical Courses
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Instrumentation and Control Programme: B.Tech. Honours / Minor

Department Engineering .
Semester VI Course Category Code: PC  *End Semester Exam Type:TE
Periods/Week Credit Maximum Marks
23SXT704
Course Code | U23SXT70 L T P C CAM | ESE | TM
Course Name 10T and Sensor Networks 3 0 0 3 25 75 100

Common to All Branches

Prerequisite

On completion of the course, the students will be able to BT Mapping
(Highest Level)
c COo1 Understand the architecture of loT K2
ourse : :

outcomes CO2 | Acquaint on fundamentals of wireless sensor networks K2

CO3 Interpret the protocols of WSNs K2

CO4 | Gain knowledge on middleware and operating systems for WSNs K2

CO5 Impart knowledge on case studies on IoT implementations. K3

UNIT -1 Architecture of loT .~ Periods:09

The History and Reasoning Behind the 10T - The loT Architectural Reference Model as Enabler - I0T in Practice: Examples: 10T in
Logistics and Health — Elements to protect in loT- Risk sources —Addressing performance and scalability — Addressing — CO1
Addressing Security — Addressing Privacy- Addressing Availability and Resilience

UNIT -1 - Introduction to Wireless Sensor Networks(WSN) . Periods:09

IoT Reference Architecture - Interaction of all sub models — Domain Model — Information Model - Functional Model — CO2
Communication Model — Trust, Security and Privacy Background of Sensor Network Technology - Basic Sensor Network
Architectural Elements- Brief Historical Survey of Sensor Networks - Challenges and Hurdle - Applications of Wireless Sensor
Networks.

UNIT = IlI . Protocols for WSNs . Periods:09
Fundamentals of MAC Protocols - MAC Protocols for WSNs - Sensor-MAC Case Study — Routing Challenges in WSNs -
Routing Strategies in WSNs - Transport Protocol Design Issues- Examples of Existing Transport Control Protocols - Performance CO3
of Transport Control Protocols

UNIT - IV . Middleware and Operating systems for WSNs . Periods:09
WSN Middleware Principles- Middleware Architecture - Existing Middleware : MiLAN - IrisNet - AMF - DSWare - CLMF - CoO4
MSM — Em —Impala — Dfuse -DDS — Sensor Ware.

Operating System- Examples of Operating Systems — TinyOS - Mate — MagnetOS — MANTIS — OSPM - EYES OS - SenOS —
EMERALDS - PICOS
UNIT =V CASE STUDY - IoT Implementations . Periods:09

Case study: Smart Grid &loT, Commercial building automation using 10T, Recent trends in sensor network and Automation in
Industrial aspect of IOT.

Lecture Periods:45 Tutorial Periods:- Practical Periods:- Total Periods:45
Text Books

1. Raj Kamal, "Internet of Things-Architecture and design principles”, McGraw Hill Education.

2. Holger Karl & Andreas Willig, "Protocols And Architectures for Wireless Sensor Networks", John Wiley, 2005.

3. Feng Zhao & Leonidas J. Guibas, "Wireless Sensor Networks- An Information Processing Approach", Elsevier, 2007.
Reference Books

CO5

1. Alessandro Bassi, Martin Bauer, Martin Fiedler, Thorsten Kramp, Rob van Kranenburg, Sebastian Lange, Stefan Meissner, “Enabling
things to talk — Designing loT solutions with the IoT Architecture Reference Model”, Springer Open, 2016.

2. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stamatis Karnouskos, Stefan Avesand, David Boyle, “From Machine to Machine to
Internet of Things”, Elsevier Publications, 2014.

3. Vijay Madisetti, Arshdeep Bahga, Adrian McEwen (Author), Hakim Cassimally “Internet of Things A Hands-on-Approach” Arshdeep
Bahga & Vijay Madisetti, 2014.

4. Barrie Sosinsky, “Cloud Computing Bible”, Wiley-India, 2010.

Web References

. https://www.geeksforgeeks.org/wireless-sensor-network-wsn/

. https://mrcet.com/downloads/digital_notes/EEE/I0T%20&%20Applications%20Digital%20Notes.pdf
. https://www.techtarget.com/iotagenda/definition/Internet-of-Things-1oT
._https://www.iotforall.com/wireless-sensors-for-iot

A OWN P
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- 5. https://www.tutorialspoint.com/difference-between-wireless-sensor-networks-and-iot

* TE — Theory Exam, LE — Lab Exam

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | POl1l1| PO12 | PSO1 | PSO2| PSO3
1 2 2 1 1 1 1 - - - - - 1 3 2 3
2 2 2 2 1 2 1 - - - - - 1 3 2 3
3 2 2 2 1 1 1 - - - - - 1 3 2 3
4 3 2 3 1 2 1 - - - - - 1 3 2 3
5 2 2 3 1 2 1 - - - - - 1 3 2 3
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Continuous Assessment Marks (CAM) End Semester Total Marks
CAT 1 CAT 2 Model” | Assignment” | Attendance” | Examination® | (CAM+ESE)
Portion for . . All 5 .
Test 2 Units 2 Units Units All' 5 Units
MCQ Test | MCQ Test
Assessment Written Individual
Methodology | 50 Questions for| E Task # Written Exam
. xam
Analytical Course
75 Questions for Theory,|
Course
Duration of 1 hour 1 hour
the Test 30 30 3 hours 3 hours
Minutes Minutes
Test Marks 50 50 75 20 5 75
Weightage
for CAM 5 5 5 5 5
CAM | ESE
Marks CAM Marks = 25 ESE Marks = 75 100

# Open Book Analytical Exam/Analyse Real world problems and propose solutions/ Tool or Subject Proficiency
Analysis — Test the Students skill by giving individual task/ Paper Presentation/Micro Project Presentation/ldea
Presentation for the Societal Problem;(Questions standard shall be of level 3 or more in Blooms Taxonomy)
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Department Biomedical Engineering Programme: B.Tech. Honours / Minor

Semester VIl Course Category: PC *End Semester Exam Type: TE
Periods/Week Credit Maximum Marks
Course Code  U23SXT805 3 T P ¢ CAM ESE T
Course Name Wearable Devices and its Applications 3 0 0 3 25 75 100
Common to All Branches
Prerequisite -
On completion of the course, the students will be able to BT Mapping
(Highest Level)
CO1 Understand design, functionality, applications, and challenges of wearable devices in K2
healthcare and technology.
CO2 Familiarize the smart textiles, signal processing, and energy harvesting for innovative, K3
Course efficient, and sustainable wearable devices.
QOutcomes CO3 Comprehend the principles, design, and applications of wearable biochemical and gas K2
sensors for healthcare monitoring.
CO4 Comprehend the design and development of various wearable bio-electrode and K3
physiological activity monitoring devices for use in healthcare applications.
CO5 Impart knowledge on loT integration in wearables, analyze applications, and evaluate K3
real-world case studies effectively.
UNIT-I Introduction to Wearable Devices Periods: 09

Wearable Systems- Introduction, Need for Wearable Systems, Systems for Wearable Monitoring, Applications of
Wearable Systems, Types of Wearable Systems, Components of wearable Systems. Sensors for wearable systems- COl1
Inertia movement sensors, Respiration activity sensor, Wearable ground reaction force sensor.

UNIT-II Smart Textile, Signal Processing and Energy Harvesting for Periods: 09
Wearable Devices.
Introduction to smart textile- Passive smart textile, active smart textile- Fabrication Techniques. Wearability issues -  CO2

physical shape and placement of sensor, sensor design, signal acquisition, sampling frequency for reduced energy
consumption, Rejection of irrelevant information. Power Requirements- Solar cell, Vibration based, Thermal based,
Human body as a heat source for power generation, Hybrid thermoelectric photovoltaic energy harvests.
UNIT-III Wearable Biochemical and Gas Sensors Periods: 09
Wearable Biochemical Sensors: Parameters of interest —Textile based, Microneedle based; Types: Noninvasive Glucose
Monitoring Devices, GlucoWatch G2 Biographer, GlucoTrackTM; Pulse oximeter, Portable & wearable; Wearables CO3
capnometer for monitoring of expired carbon dioxide. Wearable gas sensors: Metal Oxide (MOS) type, electrochemical
type, new materials-CNTSs, graphene, Zeolites; Detection of atmospheric pollutants.
UNIT-IV Wearable Devices for Healthcare Periods: 09
Wearable Blood Pressure (BP) Measurement: Cuff-Based Sphygmomanometer, Cuffless Blood Pressure Monitor. CO4
Wearable sensors for Body Temperature: Intermittent and Continuous temperature monitoring, Detection principles —
thermistor, infrared radiation, thermopile, Modality of measurement wearable, adhesive/tattoo type. Conductive textile
electrodes, Knitted Piezoresistive Fabric (KPF) sensors.
UNIT-V Role of 10T in Wearable Devices and Case Study Periods: 09
Evolution of wearable technology, Smart connectivity and big picture of loT-smart devices, networks, Wirelesss CO5
technologies and need for data analysis, Wearable 10T use cases- Smart watches, Android wear, Smart glasses, fitness
trackers, health care devices, cameras, smart clothing. Case studies — Health care, fithess and sports, defense and
security, fashion and apparel.
Lecture Periods: 45 Tutorial Periods:- Practical Periods: - Total Periods: 45

Text Books

1. Gilmore, Bringers of Order: Wearable Technologies and the Manufacturing of Everyday Life, University of California Press, 2023
2. Charlton, P.H., Signal Processing and Learning for Wearables, 2023
3. Tamura, T., & Chen, W., Seamless Healthcare Monitoring, Springer, 2018.

Reference Books

1. Sazonov, E., & Neuman, M.R., Wearable Sensors: Fundamentals, Implementation and Applications, Academic Press, 2020.

2. Bello, Y., & Figetakis, E., loT-based Wearables: A Comprehensive Survey, 2023.

3. M. Mardonova and Y. Choi, "Review of Wearable Device Technology and Its Applications to the Mining Industry," Energies, vol.
11, p. 547, 2018.

4. N. Luo, W. Dai, C. Li, Z. Zhou, L. Lu, C. C. Y. Poon, et al., "Flexible Piezoresistive Sensor Patch Enabling Ultralow Power Cuffless
Blood Pressure Measurement,"” Advanced Functional Materials, vol. 26, pp. 1178-1187, 2016.
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Web References
1. https://onlinecourses.nptel.ac.in/noc23_ee95/preview?utm_source
2. https://www.youtube.com/watch?reload=9&v=Sj5yz9hNvoM
3. https://mww.wsh.nhs.uk/CMS-Documents/Trust-policies/201-250/PP19206 Diagnostic and Therapeutic EquipmentTraining.pdf

* TE — Theory Exam, LE — Lab Exam

COs/POs/PSOs Mapping

Program Specific
COs Program Outcomes (POs) Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 2 3 2 3 2 - - - - - - - 2 1 2
2 2 3 2 3 2 - - - - - - - 2 1 2
3 2 3 2 3 2 - - - - - - - 2 1 2
4 1 3 1 3 2 - - - - - - - 2 1 2
5 2 3 2 3 2 - - - - - - - 2 1 2
Correlation Level: 1 - Low, 2 - Medium, 3 — High
Continuous Assessment Marks (CAM) End Semester Total Marks
CAT 1 CAT 2 Model” | Assignment® | Attendance™ | Examination® | (CAM+ESE)
Portion for . . All 5 .
Test 2 Units 2 Units Units All' 5 Units
MCQ Test | MCQ Test
Assessment Written Individual
Methodology | 50 Questions for| E Task # Written Exam
. xam
Analytical Course
75 Questions for Theory
Course
. 1 hour 1 hour
3::'?2;" of 30 30 3 hours 3 hours
Minutes Minutes
Test Marks 50 50 75 20 5 75
Weightage
for CAM 5 5 5 5 5
CAM / ESE
Marks CAM Marks = 25 ESE Marks = 75 100

# Open Book Analytical Exam/Analyse Real world problems and propose solutions/ Tool or Subject Proficiency
Analysis — Test the Students skill by giving individual task/ Paper Presentation/Micro Project Presentation/Idea
Presentation for the Societal Problem;(Questions standard shall be of level 3 or more in Blooms Taxonomy)
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Instrumentation and Control . .
Department Engineering Programme: B.Tech. Honours / Minor
Semester VI Course Category: PA End Semester Exam: PA
Periods/Week Credit Maximum Marks
Course Code U23SXW806 3 T b g CAM ESE =y
Course Name Project / Model Making 0 0 4 2 50 50 100

Each student is required to undertake a project or develop a model within the domain of Sensors
Technology. The student must identify a specific area of specialization within this field, and the project will
be carried out under the guidance of a faculty member assigned by the Head of the Department.

Students are expected to address real-world or relevant challenges by applying engineering principles to
develop solutions through prototype development, simulations, coding, process establishment, synthesis,
or correlation analysis.

The progress of the project will be systematically monitored and evaluated in accordance with established
guidelines. Upon completion, students must submit a comprehensive report of at least 20 pages by the
end of the eighth semester.

Assessment Guidelines
Student will be evaluated based on the below criteria.

Criteria Internal External
Identification of Problem Domain 5 5
Study of Existing Systems and establishing clear objectives 10 10
Planning of project 10 10
Documentation and Technical Writing 10 10
Demonstration 15 15
Total Marks 50 50
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Annexure IV

Evaluation Methods for Theory cum practical Courses

Continuous Assessment Marks (CAM) — Maximum 50 Marks *End
Semester
A Total Marks
Assessment . . . Examination
Continuous Assessment (Theory) Continuous Assessment (Practical) (ESE) Marks (CAM+ESE)
(Theory)
End
Conduction Semester
CAT1 | CAT2 | Model* |Attendance™ | Total of Practical Report | Viva | Total |[Examination
(ESE) Marks
(Practical)
Portion for 1% 1% All 3 i
Test Units Units Units All'3 Units
MCQ MCQ Written Practical Written
Test Test Exam Exam Exam
Assessment
Methodology 50 Questions for
Analytical Course
75 Questions for
Theory Course
Durati £ th 1 hour | 1 hour
ura IT?:sto ‘% 30 30 3 hours 3 hours 3 hours
Minutes | Minutes
75
(To be
Marks 50 50 75 5 15 10 5 30* 30 weighted
for 50
Marks)
Weightage of *To be weighted for 10
CAM 25 25 25 25 10 Marks 10 30
CAM / ESE _ _ ESE Marks
Marks CAM Marks =10+10+30=50 —50 100
## Distribution of Marks for Attendance, the Question Paper Pattern for Model and ESE are same as given in B.
Tech. Regulations R2023 for Theory cum practical Courses
Evaluation Methods for Theory
Continuous Assessment Marks (CAM) End Semester Total Marks
CAT 1 CAT 2 Model” | Assignment’ | Attendance” | Examination® | (CAM+ESE)
Portion for . . All 5 .
Test 2 Units 2 Units Units All' 5 Units
MCQ Test | MCQ Test
Assessment Written Individual
Methodology | 50 Questions for Analytical E Task # Written Exam
xam
Course 75
Questions  for  Theory
Course
. 1 hour 1 hour
R::ﬁ.ggtn of 30 30 3 hours 3 hours
Minutes Minutes
Test Marks 50 50 75 20 5 75
Weightage
for CAM 5 5 5 5 5
CAM / ESE
Marks CAM Marks = 25 ESE Marks =75 100

# Open Book Analytical Exam/Analyse Real world problems and propose solutions/ Tool or Subject Proficiency Analysis
— Test the Students skill by giving individual task/ Paper Presentation/Micro Project Presentation/Idea Presentation
for the Societal Problem;(Questions standard shall be of level 3 or more in Blooms Taxonomy)




Annexure V
Revision on semester V and VI semester

SEMESTER - VI
Sl. Course Course Title Category Periods Credits Max. Marks
No. Code LI T]P CAM | ESM | Total
Theory
1 U23ICT607 | Analytical Instrumentation PC 3/ 0] 0 3 25 75 100
2 U23ICT608 | Power Plant Instrumentation PC 3 0 0 3 25 75 100
3 U23ICT609 | Process Control PC 3 0 0 3 25 75 100
4 U23ICE6XX |Professional Elective 11l # PE 31 0] 0 3 25 75 100
5 | U23XXOCXX | Open Elective 11® OE 3|10]| 0 3 25 75 100
Theory cum Practical
6 U23ICB603 | Internet of Things for Automation PC 2|1 0] 2 3 50 50 100
Practical
7 U23ICP608 | Instrumentation System Design PC 0| 0] 2 1 50 50 100
Laboratory

8 U23ICP609 | Process Control Laboratory PC 0 0 2 1 50 50 100
9 U23ICP610 | Virtual Instrumentation Laboratory PC 0| 0] 2 1 50 50 100
Project Work
10 | U23ICW602 | Mini Project PA 0| 0] 2 1 100 - 100
Ability Enhancement Course
11 ‘ U23ICCBXX ‘ Certification Course VI** ‘ AEC ‘ 0 ‘ 0 ‘ 4 ‘ - 100 ‘ - ‘ 100
Mandatory Course
12 | U23ICM606 |Gender Equality | MC | 2 | 0 | 0 - 100 - 100

22 625 575 | 1200
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Annexure VI

Panel of Examiners

Designation, Department

Sl.No Name of the Examiner Specialization and Institution in which |Contact number and mail id
currently working
Embedded System, Professor, 9443270714
1 Dr. G. Sakthivel Process Control Department of EIE,
Annamalai university. gsauei@gmail.com
Chidambaram-608401
Asst prof/ EIE 9894463366
2 Dr. S. Mourouga Prakash| Process Control Pondicherry Engineering
College smpragash@pec.edu
Process Control and | Department of EIE, 9442646555
3 Dr. M. Manivannan Instrumentation Annamalai university.
Chidambaram-608401 Manivannanl1978@gmail.co
m
Assistant Professor,
Department of Electronics &
4 Dr. P. A. Sridhar Biomedical Instrumentation 7598227170
Instrumentation Engineering, Kattankulathur | sridharal@srmist.edu.in
Campus, SRM Institute of
Science and Technology
Associate Professor
Dr. Palanivel Process Control, Dept of E&I 9842565026
5 Transducer and Annamalai university,
Measurements Annamalai Nagar, S_palanivel@yahoo.com
Chidambaram
Biomedical Assoc. Prof, School of 9884386262
6 Dr.M. Jagannath Instrumentation Electronic Engineering, jagan.faith@gmail.com
VIT, Chennai-600127
Assistant Professor / HOD
University college of 9994549910
7 Dr.A. Saraswathi Drives and Control engineering,
Villupuram-605103 saraswathiask@gmail.com
Medical Electronics Department of EIE 9443275120
8 Dr.P. Shanmugaraja Embedded Systems | Annamalai university. psraja70@gmail.com

Chidambaram-608401.



mailto:gsauei@gmail.com
mailto:smpragash@pec.edu
mailto:Manivannan1978@gmail.com
mailto:Manivannan1978@gmail.com
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mailto:S_palanivel@yahoo.com
mailto:jagan.faith@gmail.com
mailto:saraswathiask@gmail.com
mailto:psraja70@gmail.com

Assoc. Prof/ECE /Sri

9751112057
9 | Dr.S. Yazhinian VLS Venkateshwara
Engineering College and yazhinian.s@gmail.com
Technology
Associate Professor,
School of Electronics
Wireless Networks Engineering, 9894727271
10 | Dr.P.Vijayakumar and Communications | Vellore Institute of
Technology, Melakottaiyur, | vijayrgcet@gmail.com
Chennai-600127
Assistant professor/dept of
br. D. Palani , ECE. University college of | 8667377226
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