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PREFACE

Technology is constantly growing and changing aspect of our field that is creating a need for
content and resources. To address this emerging need Department of Electrical Engineering,
JAMIA MILLIA ISLAMIA, New Delhi, has designed, developed and upgraded its previous
syllabus. It creates new learning tools and makes students more knowledgeable.

This booklet presents the course structure and detailed syllabi, internal assessment, marks
distribution in theory and lab courses for two M. Tech. Programmes offered by the Department
of Electrical Engineering i.e.; M. Tech. in Electrical Power System Management and M. Tech. in
Control and Instrumentation Systems.

The revised course curriculum is being designed to meet the AICTE and UGC norms on one
hand and covering syllabi of competitive exams conducted by UPSC, NTPC, Power Grid, BHEL
and GATE. The bulk courses are offered in core discipline of electrical engineering along with
electives in emerging areas to specialize in chosen discipline. In addition, due weightage has
been given to foundation courses in basic sciences, humanities and engineering. The main
motive of curriculum development has been to imbibe a sense of confidence amongst the
students in the area of electrical engineering. The syllabus has been framed so as to cover all
basic aspects of electrical engineering education at par with national/international standards.
Keeping in view the recent developments such as HVDC, FACT devices, SCADA and
Automation systems, renewable energy, embedded systems, sensor technology, advances in
power electronics, microcontroller design, digital signal processing, and soft computing etc., the
department has updated its syllabi to include the latest areas.

Emphasis has been laid down towards self-learning through tutorials, seminars, colloquium and
field visits, and industrial training components. Students have to undertake practical training in
labs, and class-room teaching.

The booklet has been the outcome of Workshop on Curriculum Revision for B. Tech. and M.
Tech. Courses held on December 3-4, 2012. I am indebted to all staff members for their
continuous contribution for about one semester in the process of course revision.

I hope this booklet shall be of great help to all the M. Tech. students of Electrical Engineering
Department, Jamia Millia Islamia.

ot

(Prof. Zaheeruddin)
Head

il



WORKSHOP ON CURRICULUM REVISION

B. TECH. AND M. TECH. COURSES
DECEMBER 3-4, 2012

Workshop Committee

Chief Coordinator: Prof. Zaheeruddin

Coordinator: Prof. Mini S. Thomas

Convener: Dr. Shabana Mehfuz

Subject Groups:

1. Power System

Expert: Dr. Subir Sen, Director, Power Grid Corporation of India Ltd.
Group Coordinator: Prof. Mini S. Thomas
Faculty members: Prof. Majid Jamil, Prof. Anwar Shehzad Siddiqui,

Dr. Naimul Hasan, Dr. Arunesh Kumar Singh, Dr. Igbal Ali

Control & Instrumentation

Expert: Prof. R. P. Maheshwari, IIT Roorkee

Dr. Subrata Mukhopadhyay, Chief Engineer (retired), CEA
Group Coordinator: Prof. Ibraheem
Faculty members: Prof. Shahida Khatoon, Prof. Shakeb A. Khan,

Dr. Tariqul Islam, Mr. Rajveer

Machines and Power Electronics

Expert: Dr. Sohail Akhtar, Director, Ministry of New and Renewable Energy
Group Coordinator: Prof. H. E. Akhter,
Faculty members: Dr. Haroon Ashfaq, Mr. Ahteshamul Haque, Mr. Sheeraj Kirmani

Electronics & Communication
Group Coordinator: Prof. A. Q. Ansari
Faculty members: Prof. Z. A. Jaffery, Prof. Munna Khan

Computer Technology

Expert: Prof. Moinuddin, Pro VC, DTU Delhi
Group Coordinator: Prof. Zaheeruddin
Faculty members: Dr. Shabana Mehfuz, Dr. Manaullah
In addition, advice was sought from the following experts who could not attend the workshop:
1. Prof. Sukumar Mishra, IIT Delhi 2. Prof. D. R. Kohli (Retired), IIT Roorkee
3. Prof. B. H. Khan, AMU Aligarh 4. Dr. D. K. Lobiyal, JNU New Delhi
5. Prof. D. T. Sawhney, IIT Delhi 6. Prof. H. K. Verma (Retired), IIT Roorkee

Acknowledgement: The Department expresses profound gratitude and sincere thanks to Mr. Najeeb
Jaung (IAS), Vice Chancellor of Jamia Millia Islamia for providing financial support.
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JAMIA MILLIA ISLAMIA

Jamia was established in 1920 by a group of nationalist Muslim intelligentsia at Aligarh (Uttar
Pradesh). Its campus shifted from Aligarh to Delhi in 1925 and the foundation stone of the
present campus was laid on 1% March 1930. Since then, the university has expanded and become
known as a premier educational institution of the country. Recognizing its contributions in the
field of teaching, research and extension work, the University Grants Commission (UGC)
bestowed the “deemed university” status to it in 1962, and it was designated a Central University
in 1988. The journey from Aligarh to Delhi, not only presents the physical expansion of Jamia,
but also presents a lesson for those who want to build educational institutions for the nation. It is
therefore not surprising that Rabindranath Tagore once called the University as “one of the most
progressive educational institutions of the country”.

Jamia and the Nationalist Alternative

Jamia was conceived as the National Muslim University in October 1920 on the campus of the
Mohammedan Anglo-Oriental College set up by Sir Syed Ahmed Khan at Aligarh. Since its
inception in 1892, the Aligarh College had produced an elite and middle class leadership that
was actively involved with the nationalist movement in one manner or the other. The landed
gentry connected with the Aligarh College had helped to form the All India Muslim League in
1906. At the same time, the educated and secular Muslim intelligentsia from the college was
associated with the khilafat and noncooperation movements led by Gandhiji and whose main
plank of political mobilisation was Hindu-Muslim unity. The changing character of the
nationalist movement in the Gandhian leadership had its impact on those connected with the
Aligarh College. The syndicate of the college proclaimed that it had been founded to turn out
“worthy and useful subjects of the British Crown”. In contrast, freedom fighters like, Mohamed
Ali (the khilafat leader and the first vice-chancellor) and Hakim Ajmal Khan wanted to build an
educational institution which would serve to inculcate both, modern education and nationalist
ideals in students from all communities, particularly the Muslims. They also actively opposed the
“two nation theory” propagated by the Muslim League. This stand brought about a split between
the Muslim intelligentsia and the Jamia was born out of this ideological conflict.

The formation of Jamia was supported by Gandhiji and Tagore who had himself initiated such an
effort in Santiniketan. The start, with the foundation stone laid down by Shaikhul Hind Maulana
Mahamud Hasan in Krishna Ashram of the Aligarh College campus, was also a difficult one due
to lack of funds and infrastructure. The new university demonstrated that a society with diverse
cultures could be groomed into a modern nation on the basis of a shared culture and perspective.
In Jamia, Hindu, Muslim and other students not only studied together, they also ate and lived
together in a Spartan lifestyle. Teachers came from all over the country and lived the same
simple lifestyles. The use of ‘khaddar’ for uniforms epitomised the nationalist principle that was
to follow throughout its development.

In 1924, after the withdrawal of khilafat, the institution faced a serious threat of closure. It then
moved to Delhi and its reins were handed over to Dr Zakir Husain in 1926 who aptly remarked:
“The biggest objective of Jamia is to prepare a roadmap for the future of Indian Muslims with
the religion of Islam at its core and to fill that roadmap with the colour of the civilisation of India
in such a way that it merges with the colours of the life of the common man.” Jamia survived this
transitional phase with the active support and involvement of leaders like Hakim Ajmal Khan,



M.A. Ansari, Abid Hussain and Mohammad Mujeeb who shared Zakir Husain’s vision for the
institution. This phase of Jamia’s development was characterised by the equal sacrifices that
were made by the staff and students of the university and were ably aided by Gandhiji in their
fund collection.

Jamia: A reflection of a self reliant modern and secular nation

From its inception, the Jamia had catered to students from disadvantaged backgrounds (in
contrast to the elite Aligarh College) and its course curriculum was suited to meet the needs of
such students. The medium of instruction and learning was Hindi, Urdu and English. By 1937,
the Jamia campus had already shifted to Okhla. The university was an active participant in
spreading Gandhiji’s idea of nai talim which was popularly known as the ‘Wardha Scheme’.
Under the leadership of Zakir Husain, the chief architect of Wardha Scheme, Jamia started the
“Book Bank™ project, the “Village (dehat) Project”, and “Subzi Mandi Project”. They also
started programmes on sehat aur safai (health and hygiene), kapda (weaving), carpentry and
soap making where students learnt the merits of combining manual labour along with broadening
their intellectual horizons. Vocational training and school education became one of the
cornerstones of Jamia education and models for innovative teaching.

At the threshold of independence, Jamia was emerging as a dynamic and unique institution that
aspired for support from the independent Indian government. The trials and tribulations of a
newly formed nation were also reflected in Jamia, which faced enormous financial difficulties in
this period. However, the coping strategies used by the administration, staff and students
themselves reflected the values of self-reliance and democratic functioning that were to form the
core principles of Nehruvian India. Nehru assigned many roles to the founders of Jamia: both
Zakir Husain and Mujeeb were inducted into the Planning Commission to develop a plan for
integrated education. But despite these contributions to national development, they were forced
to fight hard for a university status.

Contemporary Jamia

It was in 1962 that Jamia became a deemed university recognised by the University Grants
Commission Act, 1956 under the leadership of Mohammad Mujeeb, “At last Jamia employees
were able to draw regular salaries”. By 1963, regular teaching programmes like masters in
history and education, and undergraduate programmes in sciences were started. Thereafter, in
1969 doctoral programmes were started. The emergence of the university as a premier institution
of learning was recognised in 1988 when it was accorded the status of a Central University.
Today, Jamia Millia Islamia is an ensemble of a multi layered educational system which covers
all aspects of schooling, under-graduate and postgraduate education. The university recognises
that teaching and research are complementary activities that can advance its long-term interest. It
has Natural Sciences, Social Sciences, Engineering & Technology, Education, Humanities &
Languages, Architecture & Ekistics, Fine Arts, Law and Dentistry Faculties. Also, it has a well
known AJK Mass Communication Research Centre. Jamia Millia Islamia has also started several
other research centres that have given an edge to Jamia in terms of critical research in various
areas. Obviously, these initiatives aim to promote new and emerging areas of research and
programmes that can offer opportunities to its students and teachers to expand their horizons.

The Jamia Millia Islamia conducts Undergraduate, Postgraduate, M. Phil. and Ph.D. as well as
Diploma and Certificate programmes. The number of students in the University is 15094 of
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which 7253 are enrolled in undergraduate programmes, 2875 in postgraduate, 146 in M.
Phil./M.Tech., 1570 Ph. D and 3250 in Diploma/Certificate programmes.

Jamia Millia Islamia, as before, continues to cater to the interests of students from all
communities, but also aims to meet the particular needs of the disadvantaged sections of the
Muslim society. True to the legacy of its founders, it continues to support measures for
affirmative action and foster the goals of building a secular and modern system of integrated
education. Thus, Jamia Millia Islamia is constantly learning from its history to negotiate the new
and emerging challenges facing a nation of the twenty first century.

OFFICERS OF THE JAMIA

Amir-i-Jamia (Chancellor) Lt. Gen. (Retd.) M.A. Zaki
Shaikh-ul-Jamia (Vice-Chancellor) Mr. Najeeb Jung, IAS
Naib Shaikh-ul-Jamia (Pro-Vice-Chancellor) Prof. S. M. Sajid

Musajjil (Registrar) Prof. Shahid Ashraf

Dean, Faculty of Humanities & Languages Prof. G. P. Sharma

Dean, Faculty of Social Sciences Prof. Khan Masood Ahmed
Dean, Faculty of Natural Sciences Prof. Khalil Ahmad

Dean, Faculty of Education Prof. Ahrar Husain

Dean, Faculty of Engineering & Technology Prof. Khalid Moin

Dean, Faculty of Law Prof. Rose Varghese
Dean, Faculty of Architecture & Ekistics Prof. S. M. Akhtar

Dean, Faculty of Fine Arts Prof. Z. A. Zargar

Dean, Faculty of Dentistry Prof. Ragini

Dean, Students’ Welfare Prof. Tasneem Meenai
Finance Officer Prof. Shahid Ahmad
Librarian Dr. Gayas Makhdumi
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FACULTY OF ENGINEERING AND TECHNOLOGY

Faculty of Engineering and Technology was established in the year 1985. The Faculty is
presently running undergraduate programmes leading to the degree of B. Tech. in Civil,
Electrical, Mechanical, Electronics & Communication and Computer Engineering. Postgraduate
programmes leading to degree of M. Tech. in Environmental Science and Engineering, Electrical
Power System Management, M. Tech. in Control and Instrumentation System, Mechanical
Engineering & Earthquake Engineering and M.Sc. Electronics programmes are also offered.
Research Programmes leading to the degree of Ph.D. are also offered by all the departments. The
Faculty is also running Evening Programmes (part-time) in Civil, Electrical, Mechanical,
Electronics & Communication and Computer Engineering at undergraduate (B.E.) level. The
Evening Programmes at B.E. level are designed and conducted to provide opportunities to
improve technical qualification of in-service Diploma holders with the objective to equip the
students with the knowledge and experience of modern technology relevant to their profession.
In addition to these programmes, University Polytechnic offers Diploma Engineering
programmes in Civil, Electronics, Electrical, Mechanical and Computer Engineering. As an
extension of continuing education program, University Polytechnic also offers part-time
Diploma Engineering programmes in Civil, Electronics, Electrical, Mechanical and Computer
Engineering branches in the evening for in-service vocational professionals.

Faculty of Engineering and Technology has highly qualified faculty members in all the
Departments. The laboratories of all the departments are well equipped and strengthening of
these laboratories are continuously pursued. The Faculty has its own library and computer centre
in addition to the central library and a Centre for Information Technology to cater to the
specialised needs of the students of the Faculty. The University has an excellent facility for the
games & sports (indoor and outdoor both) and gymnastics, which is shared by all the faculties.

In all such programmes that follow Semester System, each Academic Year is divided into two
semesters viz. odd semesters and even semesters each of which is ordinarily of 20 weeks
duration followed by Winter vacation and Summer vacation respectively. The Academic
Schedule for all the semesters is notified by Dean’s office at the commencement of the Annual
Academic Session. End Semester Examinations are conducted and completed in two weeks time
allotted for this purpose. Under normal circumstances, a maximum gap of one day between End
Semester examinations of two theory programmes of a Semester is permissible.

The Training & Placement Office of the University is actively looking after the training and
placement needs of the students of Faculty of Engineering & Technology. A large number of
leading organizations are regularly visiting for campus placements. The graduates of earlier
batches have been gainfully employed in reputed public and private sector organizations in India
and abroad. Many have opted for higher education in India and abroad.

Faculty of Engineering and Technology comprises of the following:

. Department of Civil Engineering

. Department of Mechanical Engineering

. Department of Electrical Engineering

. Department of Electronics & Communication Engineering
. Department of Computer Engineering

. Department of Applied Sciences & Humanities

. University Polytechnic

~N NN kW=
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DEPARTMENT OF ELECTRICAL ENGINEERING

The Department of Electrical Engineering was incepted in 1985. Since then it has registered
tremendous growth in teaching and research and has got its recognition at national and
international levels. The Department offers the following courses:

Undergraduate programmes
Bachelor of Technology (B. Tech.) in Electrical Engineering

Four year programme after XII standard

Bachelor of Engineering (B. E.) in Electrical (Evening Programme)
Four year programme for working professionals with Diploma in Electrical Engineering

Postgraduate programmes

Master of Technology (M. Tech.) in Electrical Power System Management
Two years programme after B. Tech. in Electrical Engineering

Master of Technology (M. Tech.) in Control and Instrumentation Systems
Two years programme after B. Tech. in Electrical/Instrumentation/Control/Electronics and
Communication Engineering

Ph. D. Programmes

The Department offers Ph. D. programmes in five major areas namely;

(1) Power System

(2) Machines, Drives and Power Electronics
3) Control and Instrumentation

(4) Electronics and Communication

%) Computer Technology
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FACULTY MEMBERS

Name : Dr. MOINUDDIN

Qualification : PhD, IIT, Roorkee

Designation Professor

Specialization: Robotics, Computer Networking,
E-mail : prof moinuddin@hotmail.com
Name : Dr. A. Q. ANSARI

Qualification : PhD, JMI, New Delhi
Designation Professor

Specialization : Integrated Electronics, Intelligent Control Systems, Fuzzy Logic
E-mail : aqansari62(@yahoo.com

Name : Dr. IBRAHEEM

Qualification : PhD, AMU, Aligarh

Designation Professor

Specialization : Optimal Control of Interconnected Power Systems
E-mail : ibraheem 2k@yahoo.com

Name : Dr. MINI S. THOMAS
Qualification : PhD, IIT Delhi

Designation Professor

Specialization : Power System Automation
E-mail : mini@ieee.org

Name : Dr. ZAHEERUDDIN
Qualification : PhD, JNU, New Delhi
Designation Professor and Head
Specialization: Al and Soft Computing, Expert Systems
E-mail : zaheeruddin@)jmi.ac.in

Name : Mr. HAMID EHSAN AKHTER
Qualification : PhD, JMI, New Delhi
Designation Professor

Specialization: Power System Engineering
E-mail : hamidehsanakhter@yahoo.com
Name : Dr. MAJID JAMIL
Qualification : PhD, JMI, New Delhi
Designation Professor

Specialization : Intelligent Power System

Email : majidjamil@hotmail.com
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Specialization:
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Qualification
Designation

Specialization:

Email

Dr. Z. A. JAFFERY

PhD, JMI, New Delhi
Professor

DSP, Communication systems
zajaffery@yahoo.com

Dr. MUNNA KHAN
PhD, IIT Delhi
Professor

Bio Medical Engineering
khanmunna@yahoo.com

Dr. SHAHIDA KHTOON
PhD, JMI, New Delhi
Professor

Robotics (Mobile)
shadida_khatoon@yahoo.com

Dr. A. S. SIDDIQUI
PhD, JMI, New Delhi
Professor

FACTS Devices
anshsi@yahoo.co.in

Dr. SHAKEB A. KHAN
PhD, IIT Delhi
Professor
Instrumentation systems
manaullah@yahoo.co.in

Dr. TARIQUL ISLAM

PhD, Jadavpur University, Kolkata

Professor
Instrumentation, Sensors
tariq940@rediffmail.com

Dr. (Mrs.) SHABANA MEHFUZ
PhD, JMI, New Delhi
Associate Professor

Wireless Sensors and Networks
mehfuz_shabana@yahoo.com

NAIM UL HASAN

PhD, JMI, New Delhi
Associate Professor

Power System
naimul_hasan@hotmail.com
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Designation
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Dr. MANAULLAH
PhD, JMI, New Delhi
Assistant Professor

Computer and parallel processing

manaullah@yahoo.co.in

IQBAL ALI

PhD, JMI, New Delhi
Assistant Professor
Smart Grid
iqali_in@yahoo.com

HAROON ASHFAQ
PhD, AMU Aligarh
Assistant Professor
Renewable Energy
harun_ash@yahoo.com

RAJVEER SINGH

M. Tech, NSIT, New Delhi
Assistant Professor
Instrumentation & Control
rajveer_dit@yahoo.com

ARUNESH KUMAR SINGH
PhD, JMI, New Delhi

Assistant Professor

Power System
aru_dei@yahoo.com

AHTESHAMUL HAQUE
M. Tech. IIT Delhi
Assistant Professor

Power Electronics
ahaque@)jmi.ac.in

SHEERAZ KIRMANI

M. Tech. IIT Delhi

Assistant Professor
Renewable Energy
sheerazkirmani@gmail.com
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COURSE NOMENCLATURE AND CREDIT SYSTEM

Course numbering scheme
Each course number is denoted by six alpha-numerals, three alphabets followed by three numerals:

EEM201

A A ——
Course Type
Code of the Department Theory: 01-49
(Electrical Engineering) Practical: 51 and above
Level of the Course Level of Semester
(M. Tech.) (Second)

Weightage for Course Evaluation

Evaluation in every course is based on the weightage assigned to various components of the course
curriculum. These components are designated as under:

L
T
P

Lecture
Tutorial
Practical

CCA Continuous Class Assessment
MTE Mid Term Exam

Course credits assignment

Each course has a certain number of credits assigned to it depending upon its lecture, tutorial and
laboratory contact hours in a week.

Lectures and Tutorials: One lecture or tutorial hour per week per semester is assigned one credit.
Practical/Laboratory : One laboratory hour per week per semester is assigned half credit.

Examples:

Theory Course EEM-101 Intelligent Techniques; 4 credits (3-1-0)

The credits indicated for this course are computed as follows:

3 hours/week lectures = 3 credits

1 hours/week tutorial = 1 credit

0 hours/week practical = 0 credit

So, (3-1-0) 4 credit course = (3 h Lectures + 1 h Tutorial + 0 h Practical) per week
= 4 contact hours per week

Practical Course EEM-152 SCADA Lab; 2 credits (0-0-4)

The credits indicated for this course are computed as follows:

(0-0-4) 2 credit course = (0 h Lectures + 0 h Tutorial + 4 h Practical) per week
= 4 hours/week practical =4 x 0.5 credit = 2 credit
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ORDINANCE 15-A (XV-A)

University Examinations in
Postgraduate Programmes under Credit-based Semester System

1. Definitions
1.1. ‘Programme’ means the entire course of study and examinations.

1.2. Unless otherwise provided for, ‘Semester’ means a term consisting of a minimum of 90
teaching days.

1.3. ‘Course’ means a segment of subject matter to be covered in a semester.

1.4. ‘Grade’ in a course is a letter symbol (A+, A, B+, B, C+, C, D) which indicates the
comparative level of performance of a student in a course.

1.5. Each letter grade is assigned a ‘Grade Point’ (G) which is an integer indicating the
numerical equivalent of the performance of a student in a course.

1.6. ‘Credit’ (Cr) of a course is a measure of the weekly unit of the work assigned for the
course.

1.7. ‘Credit Point’ (P) of a course is the value obtained by multiplying the grade point (G) by
the credit (Cr) of the course: P =G x Cr.

1.8. ‘Semester Grade Point Average (SGPA) is the value obtained by dividing the sum of
credit points (P) obtained by a student in the various courses taken in a semester by the
total number of credits taken by him/her in that semester. The grade point shall be
rounded off to two decimal places. SGPA determines the overall performance of a
student at the end of a semester.

1.9. ‘Cumulative Grade Point Average’ (CGPA) is the value obtained by dividing the sum of
credit points in all courses taken by the student for the entire programme by the total
number of credits and shall be rounded off by two decimal places.

1.10. ‘Grade card’ is a card containing grades secured by a student in each course in a
semester-based programme, together with his/her SGPA and CGPA, and Division.
2. General

2.1. Notwithstanding anything contained to the contrary, the following Ordinance shall apply
to all Postgraduate Programmes (except for the M.Phil. programme) offered by the
University under the ‘semester system’.

2.2. An academic year will consist of two semesters.

2.3. The odd and even semesters will commence from July and January, respectively, or as
decided by the Academic Council from time to time.

2.4. This Ordinance shall be applicable to the programmes as incorporated in Annexure 15A-
1, which may be modified by the Academic Council from time to time.
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2.5. The programmes governed by respective regulatory councils such as Council of
Architecture, All India Council for Technical Education, Dental Council of India,
NCTE, etc. shall be governed by the rules of respective councils. Provided that, if the
detailed rules are not provided for by the respective councils, the provisions contained
herein shall apply to such courses also.

2.6. A student shall be allowed to complete a programme within a maximum period of four
semesters if the duration of the programme is of two semesters, within six semesters for
a programme of three-semester duration, within eight semesters if the duration of the
programme is of four semesters, and within ten semesters if the programme is of six-
semester duration.

2.7.1 For each semester-based postgraduate programme, the concerned Board of
Studies/Committee of Studies shall determine the number of courses to be offered in
each semester, assigning the number of credits to each course.

2.7.2 In a Theory/Tutorial course, a course of ‘n’ hours a week will be assigned ‘n’ credits;
whereas in a Laboratory course of ‘2n’ hours a week ‘n’ credits will be assigned. The
latter will also be applicable to Field Work/Teaching Practice or such activities as
decided by the Academic Council from time to time.

2.7.3. The number of credits to be assigned to various courses offered in a semester will be
between 20 and 30, depending upon the requirement of the programme.

2.7.4. To be declared successful, a student shall have to secure the minimum number of
credits as prescribed by the concerned Faculty/Board of Studies/Committee of
Studies, which will in no case be less than 40/60/80/120 credits in a two/three/four/six
semester programme, respectively.

3. Attendance

For appearing in semester examinations, the provisions of Attendance as prescribed in the
academic Ordinance 35 (XXXV), shall be applicable.

4. Evaluation

4.1. A programme may be comprised of some of the following components: theory courses,
laboratory courses, field work, block placement, project, dissertation, seminar, industrial
training etc. as prescribed by the concerned Board of Studies/ Committee of Studies and
approved by the Academic Council on recommendation of the concerned Board of
Studies/ Committee of Studies. For various components, the weightage of marks will be
as follows:

For Theory Course
Internal Assessment 25% of allocated marks
End Semester Examination 75% of allocated marks

For Laboratory/ Practical Course

Internal Assessment 50% of allocated marks
Practical Examination and Viva Voce Examination 50% of allocated marks
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4.2. In case of other components, such as Project/ Dissertation/ Industrial Training/ Field
Work/ Teaching Practice etc., the distribution of marks may be decided by the
concerned Board of Studies/ Committee of Studies.

4.3. Internal Assessment

4.3.1. The Internal Assessment in a theory course may comprise of written tests,
assignments, presentations, seminars, tutorials, term papers etc. as prescribed by
the concerned Board of Studies/ Committee of Studies from time to time.

4.3.2. In a laboratory course, each practical performed by a student will be evaluated by
the concerned teacher(s). Evaluation will involve documentation of the practical
exercise/ experiment, precision in the performance of experiment, viva voce
examination etc.

4.3.3. In the case of Industrial Training/ Project, the Internal Assessment will include
periodical progress report.

4.3.4. In the case of field work, the Internal Assessment will include: Professional
Development, Record Keeping, Use of Supervision, Regularity in Field Work,
Individual and Group Conferences, Rural Camp, Behavioural Laboratory, Skill
Laboratories etc.

4.3.5. The modalities of evaluation of various components in para # 4.3.1 - 4.3.4 shall be
decided by the concerned Board of Studies/ Committee of Studies from time to
time and shall be duly approved by the concerned Faculty/Board of Management.

4.3.6. The concerned Department/ Centre shall maintain the complete record in respect
of the Internal Assessment and display it in the respective departments/centres.

4.4. Semester-End Examination

The Semester-End Examination will ordinarily commence during the first week of
December/ first week of May for the Odd Semester/ Even Semester courses,
respectively or as decided by the Academic Council from time to time.

5. Award of Grades

5.1. Letter Grades and Grade Points

Students will be awarded letter grades on 10-Points Scale for each course on the basis of
their performance in that course. The procedure for award of grades is as follows:

5.1.1. All evaluations will be done in marks.

5.1.2. The marks obtained by a student in the End Semester Examination and Internal
Assessment in a theory/ laboratory course/ Field work/ Industrial Training/
Teaching Practice/ Project, as the case may be, will be added together. These
combined marks would be converted to a 100-Point Scale. The rounding off (if
required) will be done to the nearest integer.

5.1.3. Letter grades will now be awarded for each course as per the following table:
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Grade Range of Marks (M)# Grade Point (G)
A+ 85<M <100 10

A 70 <M <85 9

B+ 60<M <70 8

B 55<M <60 7

C+ 50<M <55 6

C 40 <M <50 5

D M <40 0

#M: Marks obtained by a student on the 100-point scale.

For the programmes listed in Annexure 15A-1, the lowest passing grade in a
course and also for awarding a degree will be ‘C’ and a candidate having obtained
the ‘D’ grade in a course shall be declared as failed in that particular course.

For the programmes listed in Annexure 15A-2, the lowest passing grade in a
course, based on the combined marks of Internal Assessment and Semester-End
Examination, will be ‘C+’and a student having secured a grade lower than this
shall be declared as failed in that course.

5.2. Credit Point (P)

It is the value obtained by multiplying the grade point (G) by the credit (C) of the
course:

Pn = Gn X Crn
where,
‘Py’ 1s the Credit point for the ‘n’th course,

‘Gy’ is the Grade point awarded in the ‘n’th course,

‘Cry’ is the number of credits assigned to the ‘n’th course,

‘n’ is the number of course in which a student is appearing in a semester.
5.3. Semester Grade point Average (SGPA)

It is the weighted average of the grade points of all courses during the semester. After
the successful completion of a semester, Semester Grade Point Average (SGPA) of a
student in that semester is calculated using the formula given below.

SGP = "

5.4. Cumulative Grade Point Average (CGPA)

The Cumulative Grade Point Average (CGPA) of a student is calculated at the end of a
programme. For the computation of CGPA, only the best performed courses with
maximum credit points (P) alone shall be taken subject to the minimum credits
requirements. The CGPA of a student determines the overall academic level of the
student in a programme and is the criterion for ranking the students. CGPA can be
calculated by the following formula:
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(SGPA), S, +(SGPA),S, +.......... +(SGPA), S,

CGPA =

where (SGPA), is the SGPA of the n semester and S, is the total credits taken in the n™
semester.

6. Promotion of Candidates:

6.1. For a student of the 1st semester/ subsequent semesters of any programme of study, who

6.2.

is detained due to shortage of attendance, the provisions of Ordinance 5 (V) (academic)
Para no. 5.1 and 5.2 shall apply respectively.

The lowest passing grade for Internal Assessment/End-Semester Examination in each
theory/laboratory course/field work etc. shall be ‘C’, separately for each component.

6.3. If a student could not appear in the Internal Assessment of a course due to illness or any

6.4.

other valid reason beyond his/her control or failed in the Internet Assessment, he/she
may be given another chance to appear in the Internal Assessment of the said course
before the commencement of the End-Semester Examination.

Provided that if the student fails in the Internal Assessment in the additional chance
given to him/her, he/she will be declared as failed in the Internal Assessment and will
not be allowed to appear in the Semester-End examination in the said course. Such a
student may however be permitted to appear in the next odd/even semester-end
examination only if he/she has passed the Internal Assessment in the concerned course.

Provided further that his/her promotion to the next semester will, however, be
determined as per the promotion rules.

In a programme of three or more semesters duration, a student will automatically be
promoted from the odd semester to the even semester, provided that he/she has fulfilled
the minimum requirement of attendance and field work wherever applicable, failing
which he/she may be permitted to appear as an ex-student in the next odd/even semester
examination, as the case may be.

In a two-semester programme, a student of the first semester shall have to fulfill the
minimum requirement of attendance and Internal Assessment, and obtain passing grades
in at least 50% of the courses in the Semester-end Examination, failing which his/her
admission shall stand cancelled. However, such a student may be given re-admission in
the same semester in the next year as per the provisions of Ordinance 5 (V) (Academic).

Provided further that in a two-semester programme, a student will become an ex-student
if he/she has fulfilled the minimum requirement of attendance and Internal Assessments,
but has failed to secure passing grades in 50% of the courses of the first and the second
semesters combined.

6.5. A student who failed in a semester examination or could not appear in the examination

for reasons other than shortage of attendance, will not be readmitted. However, he/she
may be allowed to reappear as an ex-student in the next odd/even semester examination,
as the case may be.
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6.6. A student of other than Ist semester of any programme who has not taken examinations
due to shortage of attendance may be given re-admission in the consecutive concerned
semester of the programme. In case, he/she fails to fulfil the requirement of attendance
after being given re-admission, his/her admission shall stand cancelled.

6.7. No candidate shall be permitted to move to the third semester if he/she has a backlog of
more than 50% of the courses of the first and second semesters combined. For the
programmes of the duration of six semesters, promotion from the fourth semester to the
fifth semester, a student will be required to clear at least 75% of the courses upto 4th
semester.

In case the value of 50% or 75% of the courses comes out to be a non-integer, it will be
rounded off to the nearest integer.

6.8. In case a student is unable to clear the required number of courses in the second semester
(in a programme of four semester duration) or fourth semester ((in a programme of six
semester duration) in accordance with para # 6.6 above, he/she shall be declared as
failed. However, such a student may appear as an ex-student in the ensuing semester
examinations.

6.9. An ex-student will be required to appear only in such courses in which he/she has failed
to obtain the minimum passing grade, with the odd/even semester examination as the
case may be.

6.10. A candidate will be declared as passed in a programme if his/her CGPA is not less than
5 and that he/she has obtained the minimum passing grade in any course.

7. Division
Division will be awarded in the following manner (with maximum CGPA of 10 as base)
10.0 < CGPA > 8.0 First Division with Distinction
6.5 < CGPA < 8.0 First Division
5.5 <CGPA < 6.5 Second Division
5.0 < CGPA <5.5 Pass without Division
8. Re-evaluation of Answer Scripts

No request for re-evaluation of the result declared in any course shall be entertained.
However, the retotalling of marks of an answer book will be permitted on submission of an
application along with the prescribed fee by the candidate to the Controller of Examinations.

9. Moderation of Examination Results and Redressal of Grievances
9.1. For each Faculty there shall be an “Examination Results Moderation-cum-Grievance
Committee” comprising of the following members:

(a) Dean of the Faculty (Chairperson),
(b) Head of the concerned Department,

(¢) One faculty member of the concerned department to be nominated by the Head of the
Department,
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(d) One faculty member of the concerned Faculty to be nominated by the Vice-
Chancellor.

9.2. In the case of AJK-Mass Communication Research Centre, the composition of the
committee shall be as follows:

(a) Director of AJK-MCRC,

(b) One faculty member of the centre to be nominated by the Director,

(c) Two faculty members of Jamia to be nominated by the Vice-Chancellor.
9.3. For Other Centres, the composition of the Committee shall be as follows:

(a) Dean, Faculty of Humanities and Languages/ Dean, Faculty of Natural Sciences/
Dean, Faculty of Social Sciences (Chairperson)
(for centres engaged in study and research in the fields of Languages & Culture/
Sciences/ Social Sciences, respectively),

(b) Director of the concerned Centre,

(¢) One faculty member of the Centre nominated by the Director of the Centre,

(d) One faculty member from amongst the Centres to be nominated by the Vice-
chancellor.

9.4. The quorum for holding a meeting of the Committee shall be 3/4th of the total number of
committee members.

9.5. Before the examination results are declared, the committee shall ensure that there are no
discrepancies and internal inconsistencies in the results. In case of minor discrepancies,
involving upto 10% of marks leading to change in the result, the committee will be
empowered to moderate the results by recording the reasons thereof. In case of major
discrepancies noticed by the Committee, the matter shall immediately be brought to the
notice of the Vice-Chancellor for further action.

9.6. The Committee shall forward the moderated results to the Controller of Examinations for
their declaration.

9.7. In exceptional circumstances, the committee, either on its own initiative or any

complaint received, may inspect the answer books of a candidate or that of the entire
class and look for discrepancies in marks awarded and submit its recommendations to
the Vice-Chancellor.

10. Improvement Examination

10.1. A student may be allowed to improve his/her grade in any two of the courses in the
next semester. However, the improvement of the odd/even semester course will be
permitted in the next odd/even semester examination only.

10.2. Improvement examination will be held in Theory courses only.

10.3. The appearance at such an examination in the course will be allowed only once. No
further chance will be given under any circumstances.

10.4. For the purpose of determining the final division/ grade, the grades obtained by the
candidate in the improvement examination only will be taken into consideration.
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11.

12.

13.

Compartment Examinations:

As per the provisions laid down in Para No. 24.4 of Ordinance 15 (academic), candidates
failing in the final year/final two semesters of any programme/course may be allowed to
appear in the Compartment Examination which will be held after the final annual/ semester-
end examination is over. The date(s) of such examinations will be notified by the Controller
of Examinations.

Ranking of Successful Students

The ranking of successful students of a programme shall be determined on the basis of the
CGPA obtained by them in all semester examinations within the minimum prescribed period
of the programme. In the case of tie, the students shall be awarded ranking on the basis of
the grades obtained in theory courses. In case there is still a tie, the students will be awarded
the same ranking.

Grade Card

At the end of each semester, a student will be given a ‘Grade Card’ which will contain
grades secured by him/her in each course, together with his/her SGPA in that semester. On
the completion of the programme, a Final Grade Card will be issued to the student, giving
full semester-wise details about the grades obtained by him/her in each course together with
his/her SGPA and also the CGPA and Division awarded to him/her.
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Ordinance 35 (XXXV) (Academic)

ATTENDANCE
(for Regular Students)

In order to be eligible to appear at the Annual/Semester End Examination, a student shall
be deemed to have undergone a regular course of study in the University, if he/she has
attended at least 75% in lectures/tutorials, AND separately 75% in practicals/ field
work/teaching practice and/or such other activities as decided by the Academic Council
from time to time.

Provided that a relaxation to the maximum extent of 10% of the total attendance may be
accorded to a student on account of serious sickness/excruciating medical disability*,
participation in the university-approved co-curricular/extra-curricular activities and
prescribed educational/cultural tours.

Provided further that in case of medical disability as mentioned herein above, an
application for condonation shall be supported by a medical certificate advising such a
condonation issued by a Public Hospital or such hospitals as notified by Jarnia Millia
Islamia (as per the appended annexure). The University may, at its discretion, refer such
cases to the Ansari Health Centre of Jamia. The decision of the medical experts of the
Ansari Health Centre shall be final and conclusive. Such applications must be submitted
either during the period of treatment/hospitalization or within two weeks following
recovery. In case of review/rejection by the Ansari Health Centre, the same shall be
communicated to the applicant by the concerned department vithin two weeks of receipt of
application for condonation.

In the case of B.A. LL.B. (Hons.) programme, in terms of the requirements of the Bar
Council of India, no student shall be allowed to take the End-Semester Examination in a
subject if the student concerned has not attended a minimum of 70% of the classes held in
the subject as also in the 'moot court', room exercises, tutorials and practical training
conducted in the subject taken together.

Provided that if a student for any exceptional reason(s) fails to attend 70% of the classes as
mentioned herein above, a committee set up by the Vice-Chancellor, on the
recommendation of the Dean of the Faculty, may examine the case and submit its
recommendation to the Vice-Chancellor to allow/ disallow the student to take the
examination if the student concerned attended at least 65% of the classes held in the subject
concerned and attended 70% of the classes in all the subjects taken together.

In the case of B.D.S. programme, a student shall be required to satisfy the following
requirements pertaining to attendance:

(a) No student shall be permitted to appear in the annual examination unless he/she has
fulfilled all the requirements of the course and has secured not less than 75%
attendance in theory and 75% in practical and clinical, individually in all subjects.

(b) In case of a subject in which there is no examination at the end of the academic year,
the percentage of attendance shall not he less than 70% in theory/ practical/ clinical
individually. However, at the time of appearing for the University Examination in
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those subjects, the aggregate percentage of attendance in each subject should satisfy
the condition (a) above.

Notwithstanding anything contained in the Paras 1-3, a Faculty/Department/Centre, as it
may deem fit, may include certain other components of the programme/courses like agency
placement, conferences, self development modules, camps, training and other allied
activities for regulating attendance, as approved by the Academic Council from time to
time on the recommendation of the concerned Board of Studies/ Committee of Studies.

Provided that the attendance requirements in the components of such programme of study/
courses shall in no way be less than 75%.

In consonance with these Ordinances, the University may frame regulations for effective
implementation of the rules pertaining to attendance.

sk

Serious sickness/ excruciating medical disability shall include all diseased conditions requiring
hospitalization or such diseases that render immobility for the period duly certified by the State
Government/Central Government hospitals/dispensaries and all such hospitals that have been empanelled by
Jamia Millia Islamia as per the C.G.H.S. rules.

Paras 2 and 3 are as per the regulations of the Bar Council of India and Dental Council of India, respectively.
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Regulation R-35 (R-XXXV) (academic)
Counting of Attendance of Students

Subject to the provisions laid down in Ordinance 35 (academic), the attendance of students,
who have registered themselves in various programmes/courses of study, shall be
computed as per the procedure described in this Regulation.

Attendance of students admitted to the 1« semester/ 1« year of any programme/course of
study shall be counted from the date of admission in the respective classes.

Classes of the consecutive semesters/years shall commence from the 1« working day after
the summer/winter vacations and all students who have been/are likely to be promoted to
the next semester/year of the class will be deemed to have been given ‘provisional’
admission, even if the examination results of such students are awaited or they have not
completed their re-admission. The attendance of all such provisionally admitted students
shall be counted from the 1sworking day of the respective semester/year.

Provided that in the Bachelor of Dental Surgery (B.D.S.) course where there is a provision
of ‘supplementary examination’ as per the ordinance of the said course, if a student passes
the supplementary examination, his/her attendance shall be counted from the date of his/her
provisional admission. However, if a student fails in the supplementary examination,
his/her attendance shall be counted from the date of his/her re-admission to the previous
class, which he/she has been reverted back.

Provided further that the provisionally admitted students shall be required to complete their
re-admission by 31« of July of each year or within 15 days of the declaration of result,
whichever is latter. In case the student is unable to complete the re-admission as per the
above time limit, he/she will be allowed to complete the re-admission within the next 15
days after the expiry of the cut-off date with the provision of late payment of such fees as is
notified from time to time.

Provided further that if a student fails to complete his/her re-admission by the above
extended schedule of late payment of fee, his/her admission shall stand cancelled.

If a student is found to be continuously absent from the class without information,
communicated in writing explaining with valid cause, the reason for such absence, for a
period of 30 days or more (15 days in case of the Faculty of Engineering & Technology/
Architecture & Ekistics/ Education/ Dentistry), his/her name shall be struck off the rolls.

A student whose admission is cancelled due to his/her inability to pay the late payment fee
within the prescribed time limit or due to his/her absence from classes as per the provision
of para no. 4 above, he/she may only be re-admitted after getting permission from the Vice-
Chancellor.

It is clarified that the late submission of fee by the student will not entitle him/her for any
relaxation in attendance and that his/her attendance shall be counted from the date of
commencement of classes
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COURSE STRUCTURE AND CURRICULUM

(w.e.f. 2013-2014)

M. TECH. PROGRAMME
CONTROL AND INSTRUMENTATION SYSTEMS



COURSE STRUCTURE

M. Tech. (Control and Instrumentation Systems)

SEMESTER |
TEACHING SCHEME | EXAMINATION SCHEME
(PERIODS PER WEEK) | (DISTRIBUTION OF MARKS)
ﬁgkjﬂg?j? COURSE NAME Mid Semester End Semester IA(,)A\-II;{'?(LS CREDIT
L T P Evaluation Evaluation
CCA MTE
EEM-101 | Intelligent Techniques 3 1 0 10 30 60 100 4
EEM-102 | Automation System 3 1 0 10 30 60 100 4
EEM-103 | Tnstrumentation Systems 3 1 0 10 30 60 100 4
EEM-105 | Optimal Control Theory 3 1 0 10 30 60 100 4
Elective-1 3 1 0 10 30 60 100 4
EEM-153 | Instrumentation Systems Lab 0 0 4 20 10 20 50 2
TOTAL 15 5 4 70 160 | 320 550 22
SEMESTER Il
TEACHING SCHEME | EXAMINATION SCHEME
(PERIODS PER WEEK) | (DISTRIBUTION OF MARKS)
IC\I:SIL\J/IF\I;SEIIE? COURSE NAME Mid Semester End Semester IA(,)A\-II;{'?(LS CREDIT
L T P Evaluation Evaluation
CCA MTE
EEM-201 Optimization Techniques 3 1 0 10 30 60 100 4
EEM-202 | Communication Protocols 3 1 0 10 30 60 100 4
EME-205 | Adaptive & Robust Control 3 1 0 10 30 60 100 4
EEM-206 | Transducer Technology 3 1 0 10 30 60 100 4
Elective-II 3 1 0 10 30 60 100 4
EEM-251 Seminar 0 0 4 20 10 20 50 2
EEM-255 Advance Control Systems Lab 0 0 4 20 10 20 50 2
TOTAL 15 5 8 90 170 | 340 600 20
SEMESTER 111
TEACHING SCHEME | EXAMINATION SCHEME
(PERIODS PER WEEK) | (DISTRIBUTION OF MARKS)
IC\I:SIL\J/IF\I;SEIIE? COURSE NAME Mid Semester End Semester IA(,)A\-II;{'?(LS CREDIT
L T P Evaluation Evaluation
CCA MTE
Elective-II1 3 1 0 10 30 60 100 4
Elective-IV 3 1 0 10 30 60 100 4
EEM-351 Minor Project 0 0 16 |40 80 80 200 8
TOTAL 6 2 16 |60 140 | 200 400 16
SEMESTER IV
TEACHING SCHEME | EXAMINATION SCHEME
(PERIODS PER WEEK) | (DISTRIBUTION OF MARKS)
(N:SIL\J/IF\I;SEIIEQ COURSE NAME Mid Semester End Semester ;I\—/I(/)AB?(LS CREDIT
L T P Evaluation Evaluation
CCA MTE
EEM-451 Dissertation 0 0 24 | 80 100 | 120 300 12
TOTAL 0 0 24 |80 100 | 120 300 12




Elective |
1. EEM-106 Modeling and Simulation
2. EEM-107 Applied Mathematics for Electrical Engineers

Elective 11
1. EEM-211 Embedded Systems
2. EEM-212 Advanced Digital Signal Processing

Elective 111

1. EEM-311 Wireless Sensor Networks
2. EEM-312 Multisensor Data Fusion
3. EEM-313 Advance Process Control

Elective IV

1. EEM-316 Advanced Power Electronics
2. EEM-317 Mechatronics

3. EEM-318 Biomedical Instrumentation
4. EEM-319 Robotics



EEM-101 Intelligent Techniques
L-T-P (3-1-0) Credit (4)

Unit I: Soft Computing

Hard Computing: Features of Hard Computing, Soft Computing: features of soft computing,
Hybrid Computing, Fuzzy Set Theory: fuzzy versus crisp sets, basic fuzzy set operations,
linguistic variables, membership functions, fuzzy Cartesian product, fuzzy relations, fuzzy rules.

Unit I1: Fuzzy Implications
Approximate reasoning, fuzzy modelling, fuzzification, inferencing and defuzzification, fuzzy
modeling and control schemes for nonlinear systems, applications in power system.

Unit 111: Fundamentals of Neural Networks

Biological neural networks, models of an artificial neuron, neural network architectures,
characteristics of neural networks, McCulloch-Pitts neuron, learning methods, Hebbian learning
rules, Hebb nets.

Unit IV: Backpropagation Networks

Architecture of backpropagation networks, perceptron model, single layer and multi-layer
perceptron models, backpropagation learning, tuning parameters of backpropagation networks,
neuro-fuzzy models, adaptive neuro-fuzzy inference system (ANFIS), applications.

Unit V: Neuro-Fuzzy Systems

Architectures of neuro-fuzzy systems; Cooperative neuro-fuzzy systems, Neural Network driven
fuzzy reasoning, Hybrid neuro-fuzzy system; Construction of neuro-fuzzy systems: Structure if
identification phase, parameter learning phase.

Text/Reference Books:

1. Fakhreddine O. Karray and Clarence W De Silva, “Soft Computing and Intelligent
Systems Design: Theory, Tools and Applications” Pearson Education.

2. S. Rajasekaran and G. A. Vijayalakshmi Pai, “Neural Networks, Fuzzy Logic, and
Genetic Algorithms: Synthesis and Applications”, Prentice Hall of India, New Delhi.

3. George J. Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and applications,
Prentice Hall of India, New Delhi.

4. Jyh-Shing Roger, Chuen-Tsai Sun, Eui Mizutani, Neuro-fuzzy and Soft Computing: A
Computational Approach to Learning and Machine Intelligence, Prentice Hall of India,
New Delhi.

5. Simon S Haykin, “Neural networks and learning machines”, Prentice Hall of India, New
Delhi.



EEM 102 Automation Systems
L-T-P (3-1-0) Credit (4)

Unit |

Automation systems, Advantages of automation, Components of process control systems,
Evolution of Control systems. Single loop control, Centralized control, Distributed control
systems, Open systems, SCADA systems. Types of data available, Analog, Digital, Pulse data,
Redundancy. Data communication components and protocols.

Unit I1:

Programmable Logic Controllers (PLC) Functional description, input/output systems, CPU,
memory Unit, Programmer Units, Peripheral devices, PLC Vs Computers, Advantages of PLCs,
controller programming tools, Ladder Diagram programming. phase locked loop, Interposing
relays, type and structure of relays.

Unit 111:

Distributed Control Systems (DCS) PLC Vs DCS systems, DCS architecture, Local control
units, dedicated card controllers, Unit Operations controllers, DCS multiplexers, DCS system
integration, Automation Standards, salient features.

Unit IV:
Supervisory Control and Data acquisition (SCADA) Systems, Types of supervisory systems,
Components of SCADA Systems. Remote terminal unit (RTU), Communication subsystem,
Protocols, Logic subsystem, termination subsystem, test and power supply subsystem, Phasor
measurement Units, Phasor Data concentrator and communication, Intelligent Electronic
Devices.

Unit V:

SCADA master station configurations, hardware and software components, Communication
systems, Human Machine interface. SCADA application functions, Intelligent Electronic
devices. Practical PLC, DCS, PMU and SCADA applications and implementations

Text/Reference Books:

Automation Handbook Vol I Bela G. Liptac, CRC Press.

. Fundamentals of Supervisory systems, IEEE tutorial.

3. John W Webb & Ronald A Reiss, Programmable Logic Controllers, principles and
applications, Prentice Hall of India.

4. Related Research papers.
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EEM-103 Instrumentation Systems
L-T-P (3-1-0) Credit (4)

Unit- |

Transducer Characteristics : General concepts and terminology of measurement systems:
Transfer Function, Span (Full-Scale Input), Full-Scale Output, = Accuracy, Calibration,
Calibration Error, Hysteresis, Nonlinearity, Saturation, Repeatability, Dead Band, Resolution,
Special Properties, Output Impedance, Excitation, Dynamic Characteristics, Environmental
Factors, Reliability. Modeling and analysis of the measuring system, standards and calibration of
the measuring instrument.

Unit-11

Transducers: Classifications, working principle, construction and design of various active and
passive transducers. Voltage and current transducers, Tap position transducers. Hall effect
transducers, optical transducers. Semiconductor traducers for physical and chemical parameters
measurement.

Unit-111

Design of detection electronics and signal conditioning circuits for various resistive, capacitive,
inductive transducers. Active filters, Impedance matching, loading effect. Introduction to
electromagnetic coupling (EMC), inference coupling mechanism, shielding. Concepts of
interfaces with digital device like computer, microcontroller microprocessor.

Unit-1V
Applications of Industrial transducers: Hotwire anemometer, infrared, seismic and nuclear
energy transducer, Transducers activated RFID tags.

Unit-V
Controller modes Discontinuous, two positions, multi position, floating control, continuous
control, proportional, integral, derivative and composite modes of control.

Text/Reference Books:

1. C.D. Jhonson, Process Control Instrumentation Technology, PHI, India.

2. Doeblin E.O. Measurement Systems-Application and Design, Fourth Edition, McGraw
Hill International Edition, New York.

3. Jacob Fraden, Hand book of Modern Sensors: Physics, Design and applications,
publication by Springer.

4. John P. Bentley, Principle of measurement systems, Third edition, addition Wesley
Longman Ltd.

5. Gregory K. McMillan and Doughlas M. Considine, Industrial Instruments and Controls
handbook, Tata Mc Graw Hill.

6. L.D. Goettsche, Maintenance of Instruments and Systems — Practical guides for
measurements and control, ISA.



EEM-105 Optimal Control Theory
L-T-P (3-1-0) Credit (4)

UNIT I Mathematical Modelling and Performance Measures

Problem formulation — Mathematical model — Physical constraints - Performance measure
Optimal control problem. Standard form of optimal control problem. Performance
measures/indexs for optimal control problem. Selection of performance measure/index.

UNIT 11 Linear Regulator Problems

Derivation of Matrix Riccati equation. Use of linear state regulator theory to design and solve
other linear optimal control problems. Sub optimal linear regulators- continuous time systems.
Minimum time problems — Minimum control — effort problems. Optimal and sub-optimal linear
regulators for discrete time systems, Singular intervals in optimal control problems.

UNIT 111 Dynamic Programming

Optimal control law — Principle of optimality. Optimal control system. Recurrence relation of
dynamic programming — computational procedure. Characteristics of dynamic programming
solution. Hamilton — Jacobi — Bellman equation. Continuous linear regulator problems.

UNIT IV Calculus of Variations

Fundamental concepts. Functionals. Piecewise — smooth extremals Constrained extrema.
Variational approach to optimal control problems — Necessary conditions for optimal control—
Linear regulator problems. Linear tracking problems. Pontryagin’s minimum principle and state
inequality constraints.

UNIT V Numerical Techniques For Optimal Control

Numerical solution of 2-point boundary value problem by steepest descent method, Fletcher
Powell method solution of Ricatti equation by negative exponential and interactive methods,
Multi stage decision process in discrete time, Multi stage decision process in continuous time —
Numerical solution of Two point boundary —value problems. Methods of steepest decent and
variation of extremes. Quasi-linearization. Gradient projection algorithm. Minimization of
functions

Text /Reference Books:

1. Donald E. Kirk, Optimal Control Theory: An Introduction, Prentice-Hall networks series.

2 Anderson .B. D. O, Moore .J. B, Optimal control linear Quadratic methods, Prentice Hall
of India, New Delhi.

3. Sage A. P, White .C. C, Optimum Systems Control, Second Edition, Prentice Hall.

4, D. S. Naidu. Optimal Control Systems, CRC Press.

5. B.A Francis, A course in Hoo control theory, Lecture notes in control and Information

Sciences, Spriger-Verlag.



EEM-106 Modeling And Simulation
L-T-P (3-1-0) Credit-4

UNIT-1: System Models

The concepts of a system, System environment, Stochastic activities, Continuous and Discrete
Systems, System Modeling, Types of models, Static physical models, Dynamic physical models,
Static mathematical models, Dynamic mathematical models, Principles used in modeling.

UNIT-II: System Simulation

The technique of Simulation, The Monte Carlo method, Comparison of simulation and analytical
methods, Experimental nature of simulation, Types of system simulation, Numerical
computation technique for continuous models, Numerical computation technique for Discrete
models, Distributed lag models, Cobweb models, Progress of a simulation study.

UNIT-11I:  Probability Concepts in Simulation

Stochastic variables, Discrete probability functions, Measures of probability functions,
Continuous uniformly distributed random numbers, Random number generators (RNG),
multiplicative congruential method, Mixed multiplicative congruential method, Other methods of
random number generation.

UNIT-IV: Basic Queuing Models and Arrival patterns

Congestion in Systems, Arrival patterns, Poisson arrival patterns, Exponential distribution,
Coefficient of variation, The Erlang distribution, Hyper-exponential distribution, Service times,
Normal distribution, Basic queuing models, Short hand notation for queuing and loss models,
Queuing disciplines, Measures of queues, Mathematical solutions of queuing problems.

UNIT-V: Simulation Experiments and Statistical Data Analysis

Experiments and Statistical inference, Nature of the problem, Estimation methods, Simulation
run statistics, Replication of runs, Elimination of initial bias, Batch means, Regenerative
techniques, Time series analysis, autoregressive processes, Validation and Testing of simulation
models.

Text /Reference Books:

I. Gordan G., “System Simulation,” Prentice Hall of India.
2. Kobayashi H., mark B. L., “System Modeling and Analysis,” Pearson Education, Inc,
New Delhi.



EEM-107 Applied Mathematics for Electrical Engineers
L-T-P (3-1-0) Credit (4)

UNIT-I Advanced Matrix Theory
Eigen-values using QR transformations — Generalized eigen vectors — Canonical forms —
Singular value decomposition and applications — Pseudo inverse — Least square approximations.

UNIT-I1I Linear Programming
Formulation — Graphical Solution — Simplex Method — Two Phase Method — Transportation and
Assignment Problems.

UNIT-I1I One Dimensional Random Variables

Random variables - Probability function — moments — moment generating functions and their
properties — Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Normal
distributions — Function of a Random Variable.

UNIT-1V Queueing Models
Poisson Process — Markovian queues — Single and Multi Serve r Models — Little’s formula —
Machine Interference Model — Steady State analysis — Self Service queue.

UNIT-V Computational Methods in Engineering

Boundary value problems for ODE — Finite difference methods — Numerical solution of PDE —
Solution of Laplace and Poisson equations — Liebmann's iteration process — Solution of heat
conduction equation by Schmidt explicit formula and Crank- Nicolson implicit scheme — olution
of wave equation.

Text/Reference Books:

Bronson, R., Matrix Operation, Schaum’s outline series, McGraw Hill, New York.

Taha, H. A., Operations Research: An Introduction, Seventh Edition, Pearson Education

Asia, New Delhi.

3. R. E. Walpole, R. H. Myers, S. L. Myers, and K. Ye, Probability and Statistics for
Engineers & Scientists, Asia.

4. Donald Gross and Carl M. Harris, Fundamentals of Queueing theory, John Wiley and

Sons, New York.

N —



EEM-153 Instrumentation Systems Lab
L-T-P (0-0-4) Credit (2)

This laboratory course is designed based on theory course of “Instrumentation Systems” (EEM-
103). There are around 8-10 experiments to be conducted by the students covering almost all
units of theory course. The experiments include response characteristics of thermistor, current
measurement using Hall effect transducer, controller using optical transducer (LDR), response
characteristics and coefficients of RTD, phase detection electronics circuit for capacitive
transducer with 7556 dual timer, active bridge circuit, active low and high pass filter,
LABVIEW® and DAQ card for LVDT transducer, pressure measurement at remote location
using RFID activated transducer. Also it is expected that the students must learn to use the latest
equipment and software so that the Industry gets trained Engineers.



EEM-201 Optimization Techniques
L-T-P (3-1-0) Credit (4)

UNIT-I

Introduction to optimization, functions of single variable, functions of several variables,
formulation of optimization problems. Review of classical methods, linear programming, non-
linear programming.

UNIT-II

Constraint optimality criteria, constrained optimization, constraint direct search method,
linearization methods for constrained problems, transformation method. Nonlinear programming:
problem formulation, Quadratic Approximation Methods for Constrained Problems
Unconstrained minimization techniques.

UNIT-II
Dynamic programming: sub-optimization, multistage optimization problem. Multi-objective and
goal programming: problem formulation, solution of a multi-objective problem. Case studies

UNIT-1V

Introduction to Stochastic Optimization Techniques, types: Local Search, Population Based,
Introduction to Genetic Algorithms, Motivation from Nature, Genetic Algorithms: Working
Principle: Representation, Fitness Assignment, Reproduction, Crossover, Mutation, Constraint
Handling, Real Parameter Genetic Algorithms, Combined Genetic Algorithm, Advanced Genetic
Algorithms, Applications.

UNIT-V

Ant Colony Optimization: Introduction, Ant System, Ant Colopny System, ANTS, Significant
Problems, Convergence Proofs. Discrete Particle Swarm Optimization (PSO): Introduction, PSO
Elements: Position and State Space, Objective Function, Velocity, PSO Algorithm, Examples
and Results, Applications.

Text/Reference Books:

1. Singiresu S. Rao, ‘Optimization Techniques’, New Age International Publishers.
2. D. P. Kothari and J. S. Dhillon, ‘Power System Optimization, Tata McGraw Hill.
3. C. Mohan and Kusum Deep, ‘Optimization Techniques, New Age International

Publishers.
4. Godfrey C. Onwubolu, B. V. Babu, “New Optimization Techniques in Engineering”,
Springer-Verlag.
Marco Dorigo, Thomas Stiitzle, “Ant colony optimization”, MIT Press.
6. Thomas Wiesi, “Global Opimization Algorithms”, ebook. http://www.it-weise.de/.

W
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EEM-202 Communication Protocols
L-T-P (3-1-0) Credit (4)

UNIT-I: Introduction to Communication Protocols
Data Communication basics, OSI reference model, Network Classification, Device Networks,
Control Networks, Enterprise Networks.

UNIT-11: Networks in Process Automation
Introduction to Networks in process automation, Information flow requirements, Industry
Networks, Network selection.

UNIT-III: Proprietary and open networks
Network Architectures, Building blocks, Industry open protocols: RS-232, RS- 422, RS-485,
Ethernet, Modbus, Profibus, Fieldbus; Hardware: Fieldbus Design, Advantages and Limitations.

UNIT-1V: Introduction to wireless Protocols
WPAN, Wi-Fi, Bluetooth, ZigBee, Z-wave, IRIB-B.

UNIT-V: Communication Protocols for Power System

Communication requirements for power system automation, Protocols used, Need for
Interoperable Communication, Overview of IEC 61850 Standard: Data Models, Communication
Services, GOOSE Communication: Implementation and its advantages.

Text/References/Books:

1. B.G. Liptak, ‘Process Software and Digital Network”, CRC Press ISA- The
Instrumentation, Systems, and Automation Society.

2. User Manuals of Foundation Fieldbus, Profibus, Modbus, Ethernet, Devicenet,
Controlnet, IEC 61850.

3. Peterson Davie, “Computer Networks—A System Approach”, Maugann Kauffmann
Publisher.
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EEM-205 Adaptive and Robust Control
L-T-P (3-1-0) Credit (4)

UNIT-I

System Identification: Introduction, dynamic systems, models, system identification procedure.
Simulation and Prediction. Non-parametric time and frequency domain methods. Linear dynamic
system Identification: Overview, excitation signals, general model structure, time series models,
models with output feedback, models without output feedback. Convergence and consistency.

UNIT-II

Parameter estimation methods, minimizing prediction errors, linear regressions and Least squares
method, Instrumental — variable method, prediction error method. Recursive algorithms. Closed-
loop Identification.

UNIT-II
Adaptive Control: Close loop and open loop adaptive control. Self-tuning controller. Auto tuning
for PID controllers: Relay feedback, pattern recognition, correlation technique.

UNIT-1V

Adaptive Smith predictor control: Auto-tuning and self-tuning Smith predictor. Adaptive
advanced control: Pole placement control, minimum variance control, generalized predictive
control.

UNIT-V
Robust control. Definition and problem statement, the H(n) norm, H,, norm, frequency domain
formulation, state space formulation robust stabilization H2 optimal control, H,, control.

Text/Reference Books:

1. Ljung .L, System Identification: Theory for the user, Prentice Hall, Englewood Cliffs.

2. Astrom K, Adaptive Control, Second Edition, Pearson Education Asia Pte Ltd.

3. Chang C. Hong, Tong H. Lee and Weng K. Ho, Adaptive Control, ISA press, Research
Triangle Park.

4. Nelles. O, Nonlinear System Identification, Springer Verlag, Berlin.
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EEM-206 Transducer Technology
L-T-P (3-1-0) Credit (4)

UNIT-I

Chemical transducer characteristics, specific difficulties, sensing mechanism, Toxic gas
transducer: metal oxide, chemFET, electrochemical transducer, potentiometric, conductometric,
amperometric, biochemical, enzyme transducer.

UNIT-II

Special ~ Transducers: Tactile, Piezoelectric, Magnetostrictive, —Magneto  resistive,
Electromagnetic transducers, thermo-electric transducer, semiconductor temperature transducer,
pH measurement, ultrasonic transducer for viscosity measurement. Transducer arrays, electronic
nose, signal processing for electronic nose, smart transducer.

Unit I11: Dissolved Gas Analysis (DGA) of Transformer Oil

Dissolved gas in transformer oil, dissolved gas analysis (DGA), Standards for interpretation of
DGA, DGA base fault diagnosis methods: Rogers Ratio Method, Dornenburg’s Method, Duval’s
Triangle Method and softomputing techniques.

UNIT-1IV

Digital Interfacing techniques. Interfaces, processors, code converters, linearizers. Single
transmission .Cable transmission of analog and digital signal, fibre optic signal transmission,
radio, telemetry, pneumatic transmission.

UNIT-V
Signal Display/Recording systems. Graphic display systems, storage oscilloscope, recorders:ink,
thermal, UV.

Text/Reference Books:

1. Doeblin E.O. Measurement Systems-Application and Design, Fourth Edition, McGraw
Hill International Edition, New York.

2. Jacob Fraden, Hand book of Modern Sensors: Physics, Design and applications,

publication by Springer.

Patranabis, D — Sensors and Transducers, Wheeler Pub., New Delhi.

Murthy, D.V.S., Transducers and Instrumentation, PHI, New Delhi.

Swobada, G; Telecontrol: Methods and Applications of Telemetry and Remote Control.

Van Nostrand. Newbert, H. K. — Instrument Transducers, Oxford University Press.

O U AW
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EEM-211 Embedded System Design
L-T-P(3-1-0) Credit (4)

Unit-1

Introduction to embedded systems: Categories of embedded systems, overview of embedded
system architecture, Microcontroller programming and structured design, Factors to be
considered in selecting a microcontroller, recent trends in embedded systems.

Unit-2

Custom Single purpose Processor: RT level combinational components, RT level sequential
components. Custom single purpose processor design; RT level Custom single purpose processor
design, General purpose processor: basic architecture, data path, control unit.

Unit-3

Real Time Operating System (RTOS) based Embedded System Design: Operating system basics,
Types of operating systems, Tasks, process and threads, Multiprocessing and Multitasking, Task
scheduling, Threads, processes and scheduling: putting them altogether, Task communication,
Task synchronization, Device Drivers, How to choose an RTOS.

Unit-4

Overview of 8051 microcontrollers. Designing with 8051, why 8051 microcontroller,
Programming with 8051 microcontroller, different addressing modes supported by 8051
microcontroller., The 8051 instruction sets. Some examples of System design using 8051/8052
microcontroller.

Unit-5

Introduction to AVR family of microcontrollers, Introduction to AtXmega 128Al
Microcontroller, AVR CPU, EBI- external bus interference, DMAC, system clock and clock
option, Power management, Programmable multilevel interrupt controller, I/O ports, instruction
set. Design examples using AtXmegal28Al.

Text/Reference Books:

1. “Embedded System Design- A Unified Hardware/ Software Introduction”, Frank Vahid
and Tony Givar gis, John Wiley & Sons.

2. “Introduction to Embedded Systems”, Shibu K V, Tata McGraw Hill.

3. “The 8051 Microcontroller and Embedded systems”, Mazidi M L, Mazidi J G, Mckinlay
R D, Pearson Education Inc, New Delhi.

4, “Embedded C Programming and the Atmel AVR”, Barnett R, O’Cull L, Cox S, Thomson
Delmar Learning, Canada.

5. “X-Mega- A Manual”- Atmel Corporation.
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EEM-212 Advanced Digital Signal Processing
L-T-P (3-1-0) Credit (4)

Unit -1

Review of Discrete Fourier Transform (DFT), Fast Fourier Transform (FFT) and Discrete Cosine
Transform (DCT). Convolution and Correlation. Time frequency analysis and its need. Short
time Fourier Transform.

Unit - 1.

Multirate digital signal processing: Basic multirate operations. Efficient structures for decimation
and interpolation. Decimation and interpolation and interpolation with polyphase filters.
Sampling rate conversion by non-integer factor. Design of practical sampling rate converters.
Multirate filtering applications.

UNIT-II

Spectrum Estimation and Analysis: Principles of spectrum estimation. Periodogram method,
modified Periodogram methods, the Blackman-Tukey methods, fast correlation method.
Autoregressive spectrum estimation: Autoregressive model and filter. Power spectrum density of
AR series. Some practical applications.

Unit -1V

Adaptive Filtering: Principles of adaptive filtering. Least mean square (LMS) adaptive
algorithm its implementation and limitations. Recursive least square (RLS) adaptive algorithm,
its implementation and limitations. Basic Wiener filter theory. Applications of adaptive filters in
noise cancellations, echo cancellation.

Unit-V
Digital Signal Processors: Basic computer architectures for signal processing. General purpose

digital signal processors; fixed point digital signal processors and floating point digital signal
processors. Implementation of DSP algorithms on general purpose digital signal processors.

Text/Reference Books:

1. Emmanuel C. Ifeachor and B. W. Jervice, “ Digital Signal Processing”, Pearson
Education, New Delhi.

2. Li Tan, “Digital Signal Processing” Published by Elsevier Inc., New Delhi.

3. B. Widrow and S. D Stearns, “Adaptive Signal Processing”, Pearson Education, New
Delhi.

4. Simon Hykins, “Adaptive Filter Theory”, Prentice Hall, New Jersey.
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EEM-251 Seminar
L-T-P (0-0-4) Credit (2)

All the students of II semester will be required to deliver a seminar on the topic relevant to recent
trends in “Control and Instrumentation Systems” using power point presentation. Topics are
selected in consultation with their supervisors. Presentation will be of 15 minutes duration
followed by a question answer session at least two times in a semester before the duly constituted
committee of the Faculty Members of the department. The assessment by the committee
members are a part of Mid Term Evaluation. A report of the seminar in the form of hard copy
must also be submitted in the office before the final evaluation by External Examiners.

EEM-255 Advance Control Systems Laboratory
L-T-P (0-0-4) Credit (2)

This laboratory course is designed based on theory course of “Adaptive & Robust Control”
(EEM-205). There are around 8-10 experiments to be conducted by the students covering almost
all units of theory course. The experiments include angular position error detector, DC motor
angular position control system, simulation of linear systems, DC motor speed control system
etc. The objective of the lab practice is to develop and enhance students’ analytical and problem
tackling skills. Also it is expected that the students must learn to use the latest equipment and
software so that the Industry gets trained Engineers.
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EEM-311 Wireless Sensor Networks
L-T-P (3-1-0) Credit (4)

Unit | Introduction

Introduction and overview of Wireless Sensor Networks (WSN), Commercial and Scientific
Applications of WSN, Category of Applications of WSN, Challenges for WSN, Enabling
Technologies for WSN.

Unit Il Architecture

Single node Architecture: Hardware Components, Energy Consumption of Sensor nodes,
Operating Systems and Execution Environments, Examples of Sensor Nodes, Network
Architecture: WSN Scenarios, Optimization Goals and figures of Merits, Design principles for
WSNs, Service Interfaces for WSNs, Gateway Concepts.

Unit 111 Protocols

Physical Layer: Wireless Channel and Communication Fundamentals, Physical Layer &
Transceiver Design Considerations in WSN, MAC Protocols: Fundamentals, MAC Protocols for
WSNs, IEEE802.15.4 MAC Protocol, Routing Protocols: Gossip and agent based unicast
protocols, Energy Efficient Unicast, Broadcast and Multicast, Geographic Routing, Transport
Control Protocols: Traditional Protocols, Design Issues, Examples of Transport Protocols,
Performance of Transport Control Protocols.

Unit IV Information Processing

Sensor Tasking and Control: Information-Based Sensor Tasking, Joint Routing Information
Aggregation, Sensor Network Databases: Challenges, Query Interfaces, In-Network
Aggregation, Data Centric Storage, Data Indices and Range queries, Distributed Hierarchical
Aggregation, Temporal Data.

Unit V Platform & Tools

Operating Systems for Sensor Networks: Introduction, Design Issues, Examples of Operating
Systems, Node Level Simulators, Performance and Traffic Management Issues: WSN Design
Issues, Performance Modelling of WSNs, Emerging Applications and Future Research
Directions.

Text/Reference Books:

1. Kazem Sohraby, Daniel Minoli, Taieb Znati, “Wireless Sensor Networks: Technology,
Protocols, and Applications”, John wiley & Sons.

2. Holger Karl, Andreas Willig, “Protocols and architectures for wireless sensor networks”,
John wiley & Sons.

3. Feng Zhao, Leonidas Guibas, “Wireless Sensor Networks; An Information Processing
Approach”, Elsevier.

4, C. S. Raghavendra, Krishna M. Shivalingam, Taieb Znati, “Wireless sensor networks”,
Springer Verlag.

5. H. Edgar, Jr. Callaway, “Wireless Sensor networks, Architectures and Protocols”, CRC
Press.
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EEM-312 Multisensor Data Fusion
L-T-P (3-1-0) Credit (4)

UNIT-I Introduction

Sensors and sensor data, Use of multiple sensors, Fusion applications. The inference hierarchy:
output data. Data fusion model. Architectural concepts and issues. Benefits of data fusion,
Mathematical tools used: Algorithms, co-ordinate transformations, rigid body motion.
Dependability and Markov chains, Meta — heuristics.

UNIT-II Algorithms for Data Fusion
Taxonomy of algorithms for multisensor data fusion. Data association. Identity declaration.
UNIT-111 Estimation

Kalman filtering, practical aspects of Kalman filtering, extended Kalmal filters. Decision level
identify fusion. Knowledge based approaches.

UNIT-1V Advanced Filtering

Data information filter, extended information filter. Decentralized and scalable decentralized
estimation. Sensor fusion and approximate agreement. Optimal sensor fusion using range trees
recursively. Distributed dynamic sensor fusion.

UNIT-V High Performance Data Structures

Tessellated, trees, graphs and function. Representing ranges and uncertainty in data structures.
Designing optimal sensor systems with in dependability bounds. Implementing data fusion
system.

Text/Reference Books:

1. David L. Hall, Mathematical techniques in Multisensor data fusion, Artech House,
Boston.
2. R.R. Brooks and S.S. Iyengar, Multisensor Fusion: Fundamentals and Applications with

Software, Prentice Hall Inc., New Jersey.

Arthur Gelb, Applied Optimal Estimation, M.I.T. Press.

4. James V. Candy, Signal Processing: The Model Based Approach, McGraw —Hill Book
Company.

(98]
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EEM-313 Advanced Process Control
L-T-P (3-1-0) Credit (4)

UNIT-I

Review of basics of Process Control, Control objective and benefits, Elements of Process
dynamics, interacting and non-interacting systems, Process degrees of freedom, Piping and
instrumentation drawings

UNIT-II
Fundamental of control valves, Types of control valves, control valves characteristics, control
valves sizing and selection, Cavitations and Flashing problems in control valves,

UNIT-II

Feedback control configuration, feed-forward control configuration, Cascade control
configuration, Ratio control configuration, Spilt range control configuration, Internal Model
controller (IMC), other types of control configuration, Statistical Process Control (SPC) concept,
Design procedure.

UNIT-IV

Effect of two position controller, effect of proportional controller mode, effect of Integral
controller mode, effect of derivative controller mode, effect of composite (PID) controller mode,
controller tuning methods, process reaction curve method, Quarter-amplitude criterion (Cohen-
coon corrections), Ziegler-Nichols tuning method

UNIT-V

Electronic implementation of controller modes, introduction to operational amplifiers,
introduction to pneumatic elements, implementation of pneumatic controller modes, hydraulic
implementation of controller modes

Case study: Design of Fuzzy-Logic and Neural Network based controllers.

Text/Reference Books:

1. Thomas E. Marlin ‘Process Control: Designing Processes and Control Systems for
Dynamic Performance’, McGraw-Hill International Edition.

2. Jose A. Romagnoli, Ahmet Palazoglu, ‘Introduction to process Control” CRC Taylor and
Francis group.

3. B.G. Liptak, ‘Handbook of Instrumentation- Process Control’, Tata McGraw Hill.

4. Les A. Kane, ‘Handbook of Advanced Process Control Systems and Instrumentation’
Springer.

5. P Sai Krishna *“ Process Control Engineering”, I. K Internationals Pvt. Ltd.
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EEM-316 Advance Power Electronics
L-T-P (3-1-0) Credit (4)

UNIT-1

Steady state and switching characteristics of BJT, Power Mosfet, Cool MOS, SITs, IGBT. Series
and Parallel Operation. MOSFET Operation: Operating principle , characteristics, Turn on, Turn
Off losses.

UNIT- 11

Review of Step- down, Step up Operation, Performance parameters, Converter classifications,
Switching mode regulators- Buck, Boost and Buck-Boost, Cuk, SEPIC regulators. DC Power
Supplies- SMPS DC Power supplies, Flyback converter, Forward Converter, Push-Pull
Converter, Half bridge Converter, Full Bridge Converter, Resonant DC Power Supplies.AC
Power Supplies — SMPS AC Power Supplies, Resonant AC Power supplies.

UNIT- 11

Review of Voltage source and control source inverters, PWM strategies- Sinusoidal,
Trapezoidal, Staircase, stepped, harmonic injected, delta modulation. Space Vector modulation-
Concept of Space Vector, space vector switching. Multilevel Inverters — Diode Clamped,
improved diode clamped, flying capacitor, cascaded. Application of Multilevel inverters.

UNIT - IV
Transformer Design, DC Inductor, Magnetic Saturation, Capacitor design and ESR effect,
Control Circuits, Stability Analysis of Power supply converters.

UNIT-V
Electromagnetic Interference- Common mode, Differential mode noise, EMI Filter, FCC, IEC
Standards, UL standards, Active Power Factor correction, Electronic Ballast for various lamps.

Text Book/References:

1. Rashid. M.H., “ Power Electronics, Circuits, Devices and Application.”, Pearson
Education Inc, New Delhi .
2. B. Keith, “ SMPS Handbook” McGrawHill Handbook.

3. Ned Mohan, Undeland, Robin, “Power Electronics, Converters, Application and Design”,
John Wiley and Sons. Inc, New York.
4. P.C. Sen, “Modern Power Electronics”, Wheeler publishing corporation, First edition,

New Delhi.

20



EEM-317 Mechatronics
L-T-P (3-1-0) Credit (4)

UNIT-I
Introduction: definition, trends, control systems, micro-controller based controllers, PC based
controllers.

UNIT-II
Design of sensor and signal conditioning for Displacement, position, velocity, force, pressure,
temperature.

UNIT-I11I

Precision mechanical actuation: Pneumatic, Electro-pneumatic, Hydraulic, Electro-hydraulic
actuation systems, ball screw and nut, linear motion guides, linear bearings, bearings, harmonic
transmission, motor/drive selection.

UNIT-1V

Electro mechanical drives: relays and solenoid, stepper motors, DC-brushed / brushless motors,
DC servo motors, breaking methods, PWM, Bi-polar driver, MOSFET drivers, SCR drivers,
Variable Frequency Drives.

UNIT-V

Micro-controller and interfacing: Digital signal interfacing techniques, Analog signal interfacing
with ADC and DAC. Programmable logic and motion controller: programming, interfacing of
sensors and actuators to PLC, Simultaneous control of axes integration of axes and I/Os.

Text/Reference Books:

1. Devid G. Alciatore, Michael B. Histand , ‘Introduction to Mechatronics and measurement
systems’, 2nd Edition, McGraw-Hill.

2. Bella G Liptak, ‘Instrument Engineer’ Handbook, Vol. 1, 2 and 3, CRC Press.

3. Ajay V. Deshmukh, ‘Microcontrollers’, 1* edition, Tata McGraw-Hill.
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EEM-318 Advance Biomedical Instrumentation
L-T-P (3-1-0) Credit-4

Unit-1

Evolution of medical instrument, components of a medical instrumentation system,
Classification of medical instruments, Electrical activity of cells, Electrode-skin interface, Origin
of Biopotentials, Biopotential amplifiers, and Biopotential signal processors.

Unit-2

Computer based medical instrumentation - Computerised versions of ECG, EEG, EMG, Tread
Mill Test ECG— Foetal monitor, cardiac arrthymias and its monitoring through Holter monitor,
Operation theatre equipment and Critical Care instrumentation - Patient monitors, pulse
oximetry, ICU ventilators, Event monitors.

Unit-3

Specialized Therapeutic and diagnostic equipment - Cardiac pacemakers, heart lung machines,
Haemodialysis - design, clinical laboratory instrumentation, Audiometer, Phonocardiogram,
Emerging trends in medical diagnostics and therapy. Electromagnetic Blood flow meters,
Ultrasonic Blood Flow meters, Laser Doppler Blood Flow Meters.

Unit-4

Stimulators: types of stimulators, electrodiagnostic/therapeutic stimulator, peripheral nerve
stimulator, AC and DC defibrillators. Elements of electrical safety- Built-in safety features for
medical instruments.

Unit-5

Electroencephalography (EEG), Concept of BCI (Brain control interface) : Invasive and Non-
invasive Types, EEG Standards, EEG Data Acquisition. Detection of physiological parameters
using electrical impedance technique.

Text/Reference Books:

1. Raja Rao, C; Guha, S.K. Principles of Medical FElectronics and Biomedical.
Instrumentation. Orient Longman.
2. Geddes L. A and Baker L.E, ‘Principles of Applied Biomedical Instrumentation, Wiley-

Interscience.

3. John G. Webster. Medical Instrumentation: Application and design, John wiley & sons.

4, Leslie Cromwell, Fred J. Weibell, and Erich A. Pfeiffer. Biomedical Instrumentation and
measurements, Pearson Education Asia.

5. Joseph J. Carr and John M. Brown. Introduction of Biomedical Equipment Technology,

Pearson Education Asia.
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EEM-319 Robotics
L-T-P (3-1-0) Credit (4)

UNIT-I Introduction

Types of Industrial Robots, definition, classifications based on work envelope ,Generations
configurations and control loops, basic parts and functions,specifications. Robots components-
Degrees of freedom-Robot joints- coordinates- Reference frames-workspace, Euler angle
representation Robot languages, need for robot social issues

UNIT-II Kinematics Of Robot System

Robot motion — Kinematics of Robot motion — Direct kinematics — linkages and joints —
mechanism — method for location and orientation of objects — drive systems — end effectors —
types, selection, classification and design of grippers — gripper force analysis. Mechanism-matrix
representation-homogenous transformation, DH representation-Inverse kinematics-solution and
programming-degeneracy and dexterity

UNIT-I1I Differential Motion and Velocities

Jacobian-differential motion of frames-Interpretation-calculation of Jacobian-Inverse Jacobian-
Design-Lagrangian mechanics-dynamic equations-static force analysis, Langrange- Euler
formulation

UNIT-1V Robotic Sensors and Vision System

Functions of Sensors — Position and proximity’s sensing — tactile sensing — sensing joint forces —
vision system — object recognition and image transformation — safety monitoring sensor systems
— image analysis — application of image processing. Two and three dimensional images-spatial
and frequency domain representation-noise and edges- convolution masks-Processing
techniques-thersholding-noise reduction-edge detection-segmentation-Image analysis and object
recognition

UNIT-V Robot Control System

Sensor characteristics Hydraulic, Pneumatic and electric actuators-trajectory planning,
decentralized PID control- non-linear decoupling control. Joint and Actuator Control Scheme,
Computed torque technique, variable structure control, adaptive control

Text/Reference Books:

1. Fu, Gonzalez and Lee," Robotics: Control, Sensing, Vision and Intelligence", McGraw
Hill.

2. R.D. Klafter, TA Chmielewski and Michael Negin, "Robotic Engineering: An Integrated

approach", Prentice Hall of India.

Yoram Koren, Robotics, McGraw Hill.

Groover, M.P. Industrial Robotics, Prentice Hall.

Janakiraman P.A. Robotics and Image Processing, Tata McGraw Hill.

R. K. Mittal and I . J. Nagrath, “Robotics and Control” Tata McGraw Hill.

Robert J. Schilling, “Fundamentals of Robotics”, Prentice-Hall of India.
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EEM-351 Project
L-T-P (0-0-16) Credit (8)

The Project is aimed at training the students to analyze any problem in the field of Control and
Instrumentation systems independently. The project may be analytical, computational and
experimental or combination of them based on the latest developments in the relevant areas. It
should consist of objectives of study, scope of work, critical literature review and preliminary
work done pertaining to the seminar undertaken in Semester II. All the students are required to
implement a research paper already published. During the project period, every student has to
present the progress of their works before the duly constituted committee of internal teachers of
the department. The assessment by the committee members are a part of Mid Term Evaluation.
A report of the project in the form of hard copy must be submitted in the office before the final
evaluation by the External Examiners.

EEM-451 Dissertation
L-T-P (0-0-24) Credit (12)

Dissertation is a continuation of the project work done by the student during Semester III. The
dissertation report is expected to show clarity of thought and expression, critical appreciation of
the existing literature and analytical computation and experimental aptitude of the students as
applicable. During the dissertation period, every student has to present the progress of their
works before the duly constituted committee of Faculty Members of the department. The
assessment by the committee members are a part of Mid Term Evaluation. A report of the
dissertation in the form of hard copy must be submitted in the office at least two weeks before
the final viva voce is conducted by the External Examiner.

24



