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NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL

VISION

Towards a Global Knowledge Hub, striving continuously in pursuit of excellence in
Education, Research, Entrepreneurship and Technological services to the society

MISSION

Imparting total quality education to develop innovative, entrepreneurial and ethical
future professionals fit for globally competitive environment.

Allowing stake holders to share our reservoir of experience in education and
knowledge for mutual enrichment in the field of technical education.

Fostering product oriented research for establishing a self-sustaining and wealth
creating centre to serve the societal needs.

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

VISION
Create an Educational environment to prepare the students to meet the challenges of
modern electronics and communication Industry through state of art technical
knowledge and innovative approaches.

MISSION

To create learning, Development and testing environment to meet ever challenging
needs of the Electronic Industry.

To create entrepreneurial environment and industry interaction for mutual benefit.

To be a global partner in training human resources in the field of chip design,
instrumentation and networking.

To associate with international reputed institution for academic excellence and
collaborative research.
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COURSE CURRICULUM FO R THE M. TECH PROGRAMME IN

SPECIALIZATION: Advanced Communication Systems

RULES AND REGULATIONS
M.Tech Degree Programs
1. INTRODUCTION:
Provision of these regulations shall come into force with effect from the academic year 2014
- 2015 and shall be applicable to all M.Tech courses (unless otherwise stated) offered by the

Institute.

1.1 M.Tech Degree Programs are offered in the following specializations by the respective
departments as listed below:

Department Program Course / Specialization (s)

Civil Engineering M. Tech 1. Engineering Structures
2.Geotechnical Engineering
3.Transportation Engineering
4. Water Resources Engg.

5. Remote Sensing and GIS

6. Environmental Engineering
7. Construction Technology and
Management

Electrical M. Tech 1. Power Systems Engineering

Engineering 2. Power Electronics and Drives

Mechanical M. Tech 1. Thermal Engineering

Engineering 2. Manufacturing Engineering
3. Computer Integrated Manufacturing
4. Machine Design
5. Automobile Engineering
6. Materials and Systems Engineering

Design
7. Additive Manufacturing

Electronics and M. Tech 1. Electronic Instrumentation

Communication 2. VLSI System Design

Engineering 3. Advanced Communication Systems

Metallurgical and M. Tech 1. Industrial Metallurgy

Materials Engg. 2. Materials Technology

Chemical M. Tech 1. Computer Aided Process and

Engineering Equipment Design
2. Process Control

Computer Science M. Tech 1. Computer Science and Engineering

and Engineering 2. Computer Science and Information
Security




1.2 The provisions of these regulations shall be applicable to any new discipline that may
be introduced from time to time.

1.3The sanction of stipend will be as per the guidelines prescribed AICTE/MHRD from
time to time.

2. ADMISSION:

Admissions are made on All India basis for all the programs, with reservations as per
Government of India norms. The selection criterion for admission into all the M.Tech.
programs is based on valid GATE score. Candidates seeking admission into M.Tech. in
Engineering should have passed BE/B.Tech. or equivalent degree in the subject concerned
from a recognized University/Institute with First Class not less than 60% marks or equivalent
CGPA of 6.5/10. In case of SC/ST candidates 55% marks or equivalent CGPA of 6.0/10 is
the eligibility requirement. Eligibility and other criteria for admissions to M. Tech. courses of
the Institute will be reviewed and decided by the Senate from time to time.

3. COURSE STRUCTURE:

An M. Tech. program is of 4-semester duration, out of which 2 semester course work
followed by two semester dissertation work.

The total course package for an M. Tech. Degree program will typically consist of the
following components.

a) Core Courses = 32 Credits
b) Elective Courses = 18 Credits
¢) Seminar and Comprehensive Viva Voce = 04 Credits
d) Dissertation =18 Credits

a) The Departmental Board of Studies will discuss and finalize the exact credits offered
for the program for the above components ‘a’ to 'd’, the semester-wise distribution of
the courses and credits, as well as the syllabii of all M. Tech. Programs offered by
the department from time to time and recommend the same to the Senate for
consideration and approval.

b) In order to qualify for a post graduate degree of the Institute, a student is required to
complete all the credits specified in the scheme of instruction for that program as
approved by the Senate from time to time.

4. ACADEMIC CALENDAR:

a) The academic year is divided into two semesters.

b) The senate shall approve the schedule of academic activities for an academic year
including the dates of registration, Mid semester and End semester examinations,
which shall be referred to as academic calendar of the year. Each semester will
normally be of 19 weeks, which includes End semester examinations. It may be
ensured that the minimum number of effective teaching weeks in a semester is 16.

c) Academic calendar declared by the Senate in the beginning of a semester shall also
fix fest dates during which all the co-curricular and extra-curricular programs like
Technical seminars / Spring Spree/Institute day/etc. must be organized.



5. RESIDENTIAL REQUIREMENT:

The Institute is essentially residential and unless otherwise exempted/permitted, every
student shall be required to reside in and be a boarder of one of the halls of residence and
mess to which he/she is assigned.

6. ATTENDANCE:

Attendance in all classes (lectures/tutorials, laboratories etc.) is compulsory. A student will
not be permitted to appear in the end semester examination on grounds of unsatisfactory
attendance. Minimum required attendance in each theory /laboratory course is 80% for
appearing in the End Semester examination. There will not be any possibility of condoning
the shortage for whatever reasons beyond this.

Attendance for both theory and laboratory courses shall be entered before the end of each
working week by the concerned teacher through faculty portal of the Institute website.
Students are advised to monitor the status of their attendance through student portal of the
Institute website.

Absence without obtaining sanction of leave will be considered as an act of indiscipline and
shall entail deduction from scholarship on pro rata basis.

No student can receive scholarship/fellowship from more than one source, either
Government or Private.

7. LEAVES:

a) A post graduate student shall be entitled to the following kinds of leave during every
academic year, counted from the date of commencement of the session concerned as
prescribed in the academic calendar of the institute.

b) Any absence over and above the prescribed type of admissible leave shall entall
deduction from the scholarship, beside other action as may be decided by the Institute.

SI.No. | Leave | Maximum Number of days Sanctioning authority

1. Casual | 8 days per semester subjected Head of the Department

Leave | to the condition that such leave | (HOD)

will not be allowed for more than

6 days at a time. Casual leave

cannot be combined with

medical leave.

2. Medical | 8 days per semester HOD with Medical Certificate
Leave from the Institute Medical
Officer.

8. REGISTRATION:

a) Every Student of the M.Tech. courses is required to be present and register at the
commencement of each semester on the day fixed for and notified in the Academic
calendar.

b) The registration will be organized departmentally under the supervision of the Head
of the Department/ Coordinator of a respective specialization / program.

c) A student who does not register on the day announced for the purpose may be
permitted, in consideration of any compelling reason, late registration within the first
week on payment of additional late fee as prescribed by the Institute from time to
time. Normally no late registration shall be permitted after the first week from the
scheduled date.

d) Only those students will be permitted to register who have: (a) cleared all Institute
and Hostel dues of the previous semesters (b) paid all required fees for the current



semester, and (c) not been debarred from registering for a specified period on
disciplinary action or any other ground.

e) The students will choose the subjects for registration in consultation with the Faculty
Advisor. The students may also consult the Head of the Department/Division
/Centre/Section/ any other teacher.

f) A student who has already registered may

(@) register for a new course in addition to the courses he/she has already registered for
(OR)
(b) opt for a new course in place of the one already registered for with the concurrence of the
faculty advisor.
Any change of the course as permissible by sub-paras (a) and (b), above must however,
be done within two weeks after registration.

g) A Student can register for a backlog subject either for (i) Study or for (ii) Examination.
In case of Study, his / her previous marks are cancelled and will have to attend all
classes and examinations along with next batch of students. Major changes in the
time table shall not be entertained to accommodate backlog students. In case of
registration for examination, he/she will not attend the classes, but will appear only
for the end-semester examinations or make-up examinations as and when they are
conducted. In such a case, the student shall be awarded only P grade, if he/she gets
40% or more marks in the end semester/makeup examination. Backlog students
registering for study or examinations have to submit an undertaking that they will not
change the status of their registration in the subject during the semester.

9. ASSESSMENT OF ACADEMIC PERFORMANCE:

a)

b)

9)

h)

There will be continuous assessment of the performance of students throughout the
semester and grades will be awarded by the subject teacher.
Each theory subject in a semester is evaluated for 100 marks, with the following

weightages.

Sub-component Weightage
Continuous Evaluation 20 marks
Mid-semester Examination 30 marks
End-semester Examination 50 marks

The mid-semester examination will be conducted after 7 or 8 weeks of instruction. The
Mid semester and End semester examinations will be conducted centrally by the
examination section.

For assigning marks in continuous evaluation, minor(s)/surprise test/ assignment / quiz
etc. may be conducted.

The mode and nature of the evaluation and the corresponding weightages may be
intimated to the students at the beginning of the semester along with the lecture
schedule.

Each laboratory course in a semester is evaluated for 100 marks, with the following
weightages:

Sub-component Weightage
Continuous evaluation 25 marks
(Lab report, Viva, Quiz etc.)

Skill test 25 marks
End Semester examination 50 marks

COMPREHENSIVE VIVA-VOCE: The oral examination carrying 2 credits will cover the
entire course of study up to | year Il semester. The viva voce shall be conducted by an
external examiner.

A Seminar Assessment Committee will be formed by the Head of the Department/Centre
for the evaluation of performance at Seminars. Every student is expected to attend all
the seminars of all the students of the batch held in the Department/Centre during the
semester. Due weightage shall be given to a student's attendance in the overall
evaluation of this requirement.



10.

a)

b)

c)

d)

11.

b)

d)

DISSERTATION EVALUATION:

26 credits are assigned to the dissertation carried out by a student. The dissertation shall
be submitted preferably by 15" June (but not earlier than 15" May). The method of
evaluation is as per the guidelines given in Appendix-I.

The dissertation supervisor will periodically review the progress of the student and finally
give his/her assessment of the work done by the student.

Dissertation and Viva-Voce: A student shall be required to submit a dissertation on the
project work carried out by him/her. The guidelines for preparation of Dissertation shall
be followed by every student as per guidelines given Appendix Ill. Three/four bound
copies along with a soft copy of the dissertation shall be submitted to the Head of the
Department/Centre within the last date prescribed in the Academic Calendar for the
purpose.

Dissertation viva - voce will be held within the date fixed in the academic calendar and
the grades will be finalized. External examiner for the evaluation of the dissertation at the
end of fourth semester shall be from outside the Institution. The dissertation assessment
committee constituted by the Head of the Department, along with the dissertation
supervisor, shall be associated with the evaluation. The external expert who examines
the Dissertation will conduct the viva voce.

Extension of dissertation work beyond the deadline of submission in very special case
may be granted by the Dean - Academic on recommendation of the department/center
for a maximum period of 3 months. The viva-voce has to be completed within the
extension period. The student shall not be eligible either for award of scholarship during
the extension period or any medal/prize. However, if the student had been absent on
medical grounds and his/her project had been extended, he/she may be eligible for
award of medal or prize, if any. If the above mentioned extension period encroaches into
the next semester, the student will have to pay the tuition fee on par with full time
student.

DISSERTATION WORK IN COLLABORATION WITH INDUSTRY:

A student may, with the approval of the Head of the Department/Centre, visit an industry
or a Research Laboratory for data collection, discussion of the dissertation, experimental
work, survey, field studies, etc. during the project period. Projects sponsored by the
industry or Research Laboratories will be encouraged and a close liaison with such
organizations will be maintained.

A student may, with the approval of Head of the Department/Centre, do the dissertation
work in collaboration with an industry, a Research and Development Organization. The
student shall acknowledge the involvement and / or contribution of an industry, R&D
organization in completing the project in his/her dissertation and a certificate to this
effect, issued by the supervisor from the industrial organization, will be included in the
dissertation.

It is mandatory for all students (especially those who do their project in an Industry,
R&D organization in India or abroad) to make full disclosure of all data on which they
wish to base their dissertation. They cannot claim confidentiality simply because it would
come into conflict with the Industry’s or R&D laboratory’s own interests. Any tangible
intellectual property other than copyright of dissertation may have to be assigned to the
Institute. The copyright of the dissertation itself would however lie with the student as per
the IPR policy in force.

In addition to the Supervisor from the department/centre guiding the project work, a Joint
Supervisor may be appointed from the Industry and Research Laboratory with the
approval of the DAC - PG &R. A certificate from the joint supervisor will be included in
the dissertation. A member of faculty of the Institute, who is the internal supervisor, may,
if felt necessary, visit the industry or the Research Laboratory in connection with the
dissertation work of his/her student.



12. INDUSTRIAL TRAINING:
A student may undergo Industrial training for a period of eight weeks, if he/she wishes,
immediately after the completion of | Year Il semester.

13. EVALUATION — GRADING SYSTEM:

@
0.0

b)

c)

d)

As a measure of student’s performance a 7-scale grading system using the following
letter grades and corresponding grade points per credit shall be followed. Grading will be
done based on the absolute marks obtained.

Letter Grade | Ex A B |[C |D P

Grade Point 10 9 8 7 6 5 0

No student can pass without securing at least 40% marks.

Relative grading scheme shall be followed for all the PG Programs.

The cut-off (lower limit) for EX grade should not be less than 85%.

The cut-offs for other grades between P and EX are to be fixed carefully.

» In case of bunching, the DAC-PG&R may review the reasons for bunching and
modify the ranges, marginally. In all such cases, the modified ranges and the
reasons should be presented to the Senate for its approval.

» In addition, there shall be four transitional grading symbols, which can be used by
the examiners to indicate the special position of a student in a subject.

o | for “Incomplete assessment’, when the student misses the End- semester
examination on Medical grounds (see rule 15.1).
¢ R - for'Insufficient attendance in the course (see rule 15.4).
o W - for "Temporary withdrawal' from the Institute (see rule 19)
e X - for "Debarred" on grounds of indiscipline /malpractices in examinations
(see rule 20).
A semester Grade Point Average (SGPA) will be computed for each semester. The

n

C.GP
SGPA= 2,66R

n
SGPA will be calculated as follows: Zlci
Where C; = Credit for the course
GPi=the grade point obtained for the course
n = Number of subjects registered for the semester.
Starting from | Year Il Semester a Cumulative Grade Point Average (CGPA) will be

computed for every student at the end of every semester.

The CGPA would give the Cumulative performance of the student from the | Year |
semester upto the end of the semester to which it refers and calculated as follows.

m
CGPA= —21 mS'C'
Zl Ci
Where m= total number of semesters under consideration
Ci= total number of credits registered for during a particular semester.
Si= SGPA of the semester.

The CGPA, SGPA and the grades obtained in all the subjects in a semester will be
communicated to every student at the end of every semester.

Both SGPA and CGPA will be rounded off to the second place of decimal and recorded
as such. Whenever these grade point averages are to be used for the purpose of
determining the inter se merit ranking of a group of students, only the rounded off values
will be used.



f) Transition Grades

(a) Grade I: When a student gets | Grade for any subject(s) during a semester, the
SGPA of that semester and the CGPA at the end of that semester will be tentatively
calculated ignoring this (these) subjects. After these transitional grades have been
converted to appropriate grades, the SGPA for the semester and CGPA at the end of the
semester will be recalculated after taking into account the new grades.

(b) About Grade F: When a student gets the 'F' grade in any subject during a semester,
the SGPA and the CGPA from that semester onwards will be tentatively calculated,
taking only 'zero point’ for each such 'F' grade. After the 'F' grade has been substituted
by better grades during a subsequent semester, the SGPA and CGPA of all the
semesters starting from the earliest semester in which the 'F' grade has been updated,
will be recomputed and recorded to take this change of grade into account.

(c) About grades R, W and X:When a student gets any of these transitional grades in
any subject(s) during a semester, the SGPA of that semester and the CGPA at the end
of that semester will be tentatively calculated by taking ‘zero point’ for these subject(s).
After these transitional grades have been converted to appropriate grades, the SGPA for
the semester and CGPA at the end of the semester will be recalculated after taking into
account the new grades.

14. EXAMINATIONS:

14.1 The Institute Scholarship of a student will be withheld in case his/her CGPA at the

end of any semester falls below 6.5. However, in the case of students belonging in to SC/ST

it is 6.0. However, the scholarship will be restored with retrospective effect, based on
recommendation of Head of the Department, the moment the CGPA crosses at least 6.5 (for

SC/ST 6.0).

14.2 A student will be permitted to submit the dissertation only if he/she completes all the
courses as required in the program.

14.3 Student with “F” grade is eligible to appear for makeup examination(s) as and when
they are conducted by the Institute.

14.4 A student whose performance in the project work has been unsatisfactory may be
assigned additional work on the same problem or assigned a new problem. If the student
is assigned additional work the student will have to complete the work and appear at the
viva-voce as per the academic calendar fixed by the Senate. If the student is assigned a
new problem on account of any reason, the student will have to submit the dissertation
and complete the viva-voce by December 31 of that calendar year. The student will not
be eligible for scholarship during the extended period of his/her stay but will have to pay
semester fees during the extended period of stay.

14.5 A student who has failed in the comprehensive viva-voce shall be required to present
himself/herself again within a period of two months for the viva-voce on a date to be
fixed by the concerned Head of the Department /Centre.

15. THE GRADES ‘I’ AND ‘R’

a) The grade “I” may be temporarily given to a student who is unable to appear in the end
semester examination because of:

(a) lliness or accident, which disables the student from appearing in the examination.
This must be duly certified by the Institute Medical Officer.

(b) A calamity in the family at the time of the examination which in the opinion of the
Head of the Department/Centre and Dean-Student Affairs required the student to be
away from the campus.

b) If a student is unable to appear in a mid-semester examination for any of the compelling
reasons mentioned above, the teacher(s) concerned may use discretion, and take a test
with the same weightage.

15.3 A student who has been awarded grade ‘I' in a subject in the end-semester
examination shall have to appear the makeup examination as and when conducted.
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15.4 A Student who has insufficient attendance in a particular subject shall be awarded
grade 'R'. He/she has to re-register for that course in the subsequent semester in which
it is offered.

16. MAKEUP EXAMINATION:

a) Students appearing in Makeup examination shall be governed by the following rules:
Students with “F” or “I” Grade only are eligible to write makeup examination.
Students with “R” Grade are not eligible for writing the makeup examination.
A student, who has obtained ‘F’ grade in makeup examination, may register for the
course either for “Study” or for “Examination”. (See rule 8.7).

16.2 The schedule for makeup examination is given in the Academic calendar.

16.3 A student can register for makeup examinations in any number of courses.

16.4 Students registering for examination shall be awarded only P grade, if they get 40%
or more marks in the end semester/makeup examination.

16.5 Students who have registered under study mode during an academic year and have
appeared for makeup examination, will be graded according to the study mode grading
applicable to the regular batch of students. In case, they get an ‘F’ grade as per the
above criteria, the students who get 40% or more marks in the make-up examination
shall be awarded ‘P’ grade by treating them as registered under ‘Examination’ Mode.

17. GRADUATION REQUIREMENTS:
a) In order to qualify for a PG degree of the institute, a student:

) Must have completed all the credit requirements for the degree, as
prescribed by the senate with grade “P” or a higher grade in each of the subjects
for which the student registered in all the semesters.

i) Must have obtained a CGPA of at least 5.0 at the end of the semester in
which the student completes all the requirements (including the dissertation) for
the degree.

b) The degree will be awarded to a qualified student only after

(&) The student has cleared all Institute and Hall/Hostel dues, if any, outstanding against

the student and

(b) The student has returned all library books borrowed by him/her and also returned

instruments, apparatus issued to him/her in good condition.

c) A student with a CGPA of 8.0 and above, passing all subjects in the first attempt, is
considered eligible for the award of First Division with Distinction.

17.4 A student with a CGPA of 6.5 and above but less than 8.0 is considered eligible for the
award of First Division.

17.5 A student with a CGPA of 5.0 and above but less than 6.5 is considered eligible for the
award of Second Division.

18. CONDUCT AND DISCIPLINE:

Students shall conduct themselves within and outside the precincts of the institute in a
manner befitting the students of an Institute of National importance. Detailed rules regarding
conduct and discipline are given in Appendix-IIl.

19. TEMPORARY WITHDRAWAL.:

a) A student who has been admitted to M.Tech. program may be permitted to withdraw
temporarily for a period of one semester or more from the Institute on account of
prolonged illness/acute problem in the family provided that:

b) The student applies to the Institute within 15 days of commencement of the semester or
from the last date of attending the classes, stating fully the reasons for such withdrawal
together with supporting documents and endorsement of the parent/guardian.
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c) The institute is satisfied that, inclusive of the period of withdrawal, the student is likely to
complete all the requirements for the degree within 5 years of admission to the Program.
d) There are no outstanding dues or demand from the Institute/Department/Centre/Hall of
Residence / Library.
e) A student who has been granted temporary withdrawal will be required to pay tuition fee
and other fees for the current semester when the student rejoins the program.
f) A student shall be granted only one such temporary withdrawal during the program.
g) A student, who wishes to join the job, after completion of the entire course work, may be
permitted to pursue his dissertation on part-time basis provided:
i. sufficient facilities are available in the organization where he/she is working
ii. there is a competent supervisor in the organization
iii. the minimum period for submission of dissertation work shall be double the amount of
the balance period.
iv. the dissertation of such a part time student shall be under the guidance of two
supervisors, one from the organization and the other from the Institute.

20. MALPRACTICES:

Students are not allowed to leave the Examination Hall without submitting the answer script.
They will not be permitted to enter the exam hall after 30 minutes of commencement of the
exam and to leave the exam hall before 30 minutes of the closure of examination.

The nature of malpractice and the minimum punishment are indicated in the following table:

EL‘ Nature of the Malpractice Punishment
1 | Taking answer booklets out of the Fine of Rs. 1000/- per paper. In case
examination hall, used or unused. of used answer booklets. In addition
to the above, the candidate shall be
awarded F Grade in that subject.
2 | Verbal or oral communication to Taking away the answer script and
neighbouring students even after warning. asking the student to leave the hall.
3 | Possession of any incriminating material In case of Mid /Sessional
inside the examination hall (whether used or | examination, award zero marks.
not ). For example: written or printed In case of End semester
materials, bits, writings on scale, calculator, examinations, award ‘F’ Grade. The
hand kerchief, dress, part of the body and candidate may be allowed to write
hall Ticket etc., make-up examination.
Possession of cell phones, programmable
calculator, recording apparatus or any
unauthorized electronic equipment.
Copying from neighbor
Exchange of question papers and other
materials with some answers
4 Possession of answer book of another The candidate shall be awarded ‘F’
candidate. Grade in that particular subject.
Giving answer book to another candidate.
5 Misbehavior in the examination hall (Unruly Cancellation of all theory
conduct, threatening the invigilator, or any examinations registered in that
other examination officials). semester and further debarred from
Involved in malpractice for the second or continuing his/her studies for one
subsequent times of serial number 2—4. year (two subsequent semesters).
However the students are permitted
to appear for makeup examinations
of the previous semesters.
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6 | Cases of Impersonation a)Handing over the impersonator
(outsider) to the police with a
complaint to take appropriate action.
b)Cancelation of all examinations (all
papers registered) for the bonafide
student for whom the impersonation
was done and further the bonafide
student will be debarred from
continuing his/her studies and writing
all examinations for two years.

c) If a student of this institute is found
to impersonate a bonafide student,
the impersonating student will be
debarred from continuing his/her
studies and writing all examinations
for two years.

7 | Physical assault causing injury to the Rustication from the Institute.
invigilator or any examination officials.

Any other type of malpractices reported, the enquiry committee may recommend appropriate

punishment.

21. Certificate retention Fee: Students shall be charged with Certificate retention fees as
per the details shown below:

All students —
o Who have passed in current and previous academic year - No charge.
e Who have passed in the last 2 to 10 academic years - Rs. 1,000
e Who have passed in the last 11 to 20 academic years - Rs. 5,000.
¢ Who have passed more than 20 academic years back - Rs. 10,000

22. STUDENT APPRAISAL:
It is mandatory for every student to submit the feedback on each and every course, he/she
has undergone, at the end of every semester.

23. CHANGE OF REGULATIONS:
Notwithstanding all that has been stated above, the Senate, has the right to modify any of
the above rules and regulations from time to time. All such modifications shall be
documented and numbered sequentially and shall be made available in the Institute website
for the information of the students.
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ACADEMIC COMMITTEES
FUNCTIONS AND RESPONSIBILITIES

DEPARTMENTAL ACADEMIC COMMITTEE
POSTGRADUATE & RESEARCH (DAC -PG&R)

Head of the Department Chairman
All Professors of the Dept. having Ph. D. Members
All Associate Prof. of the Dept. having Ph. D. Members
Two Assistant prof. of the Dept. having Ph. D. Members
(by rotation for two years)
NOTE:
The Head of the department will nominate one of the members as secretary.
There shall be one DAC-PG&R for every department, which is involved in the teaching for
any of the PG degree program.

FUNCTIONS:

i. To monitor the conduct of all postgraduate courses and course work of M.Tech
program.

ii. To ensure academic standards and excellence of the courses offered by the
department.

iii. Review and approval of the grades.

iv. To consolidate the registration of the M.Tech students and communicate to the
course instructors and Dean-Academic.

v. To consider any matter related to the postgraduate program(s) of the Department
and make a suitable recommendation to the Senate.

vi. To monitor the progress of research of all the candidates of the Department

vii. To forward the recommendations of the Doctoral Scrutiny Committee and the panel
of External Examiners as recommended by the DSC to the Dean-Academic.

viii. To take up any responsibility or function assigned by the Senate.

DEPARTMENTAL ACADEMIC APPEALS COMMITTEE (DAAC)

Head of the Department Chairman

Three faculty members of the Department  Members (1 Professor. 1 Associate
Prof. and 1 Asst. Professor)

One Professor from outside the Department Member (Nominated by Dean-Academic)

NOTE:
e There shall be one DAAC for every department.
e The Chairman may co-opt and / or invite more members.
o If the concerned instructor is a member of DAAC then he/she shall keep himself out
of the Committee during deliberations.
o The quorum for each meeting shall be a minimum of THREE (Professor from outside
department is mandatory).

FUNCTIONS:

i. To receive grievance /complaints in writing from the students regarding anomaly in
award of grades due to bias, victimization, erratic evaluation, etc. and redress the
complaints.

ii. To interact with the concerned course instructor and the student separately before
taking the decision.

iii. The decision of the DAAC will be based on simple majority
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iv. The recommendations of the DAAC shall be communicated to the Dean-Academic
for further appropriate action as required.

DEPARTMENTAL BOARD OF STUDIES (PG&R)

1. Head of the Department Chairman
2. All Professors of the Department Members
3. All Associate Professors of the Dept. Members
4. One Professor (Allied Department) Member

5. Two Experts Members

(One from Industry and one from Academia)

Note:
o All the members must possess Ph. D.
e The Chairman will nominate one of the members as secretary.
e The Chairman may co-opt and / or invite more members including external experts
while framing / revising the curriculum.

FUNCTIONS:

i. To develop the curriculum for the postgraduate courses offered by the department
and recommend the same to the Senate.

. The Board of studies is required to meet at least once in two years.

Academic Audit Committee — Department (AACD)

Director's nominee Chairman
Head of the Department Convener
Department nominee Member
Functions:

e To review the internal audit reports submitted by faculty
e Torecommend corrective measures, if any.
e To send a consolidated report to Academic Audit Committee — Institute

Academic Audit Committee — Institute (AACI)

Director Chairman
Dean — Academic Member
Two Professors nominated by Director Members
Associate Dean — Academic Audit Convener
Functions:

e To review the recommendations of AACD of each department
e To initiate appropriate measures (counseling/ training etc.).
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APPENDIX- |
DISSERTATION EVALUATION
Dissertation Evaluation:

The evaluation of the Dissertation work carrying 26 credits, is divided into two modules:
Part-A (at the end of Il Year | Semester) 8 Credits
Part-B (at the end of Il Year Il Semester) 18 Credits
A student has to select a topic for his/her dissertation, based on his/her interest and the
available facilities at the commencement of dissertation work. The supervisor will evaluate
execution of the dissertation periodically.
The dissertation report shall have to be submitted as per the approved guidelines given in
Appendix-1V.
For the purpose of assessment, the performance of a student in the dissertation may be
divided into the following sub components:
At the end of Il Year | semester (for 8 credits)

Assessment by the supervisor 50%
Assessment by the dissertation
Assessment committee of the Department 50%
At the end of IV semester (for 18 credits)
Assessment by the supervisor 50%
Assessment by the External Examiner 50%

An external examiner shall conduct the viva-voce Examination. A dissertation assessment
committee constituted by the Head of the Department, along with the supervisor shall be
involved in the conduct of the viva-voce examination.
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APPENDIX-II
RULES RELATING TO RESIDENTIAL REQUIREMENT

1. All the students are normally expected to stay in the hostels and be a boarder of one of
the messes.

2. Under special circumstances, the Director/Dean-Academic may permit a student to
reside with his parent(s) within a reasonable distance from the institute. However, this
permission may be withdrawn at the discretion of the Institute at any time considered
appropriate without assigning any reason.

3. Married accommodation shall not be provided to any student of the undergraduate
courses.

4. No student shall come into or give up the assigned accommodation in any Hall of
residence without prior permission of the Chief Warden.

5. A student shall reside in a room allotted to him/her and may shift to any other only
under the direction/permission of the Chief Warden.

6. Students shall be required to make their rooms available whenever required for
inspection, repairs, maintenance or disinfecting and shall vacate the rooms when
leaving for the vacation/ holidays.

7. Students shall be responsible for the proper care of the furniture; fan and other fittings in
the rooms allotted to them and shall generally assist the Warden in ensuring proper
use, care and security of those provided in the Halls for common use of all students.

8. Students will be responsible for the safe keeping of their own property. In the event of
loss of any personal properly of a student due to theft, fire or any other cause the
Institute shall accept no responsibility and shall not be liable for payment of any
compensation.

9. Engaging personal attendants, keeping pets and use of appliances like electric
heater, refrigerator, etc. by a student in Halls of Residence are prohibited.

10. All students must abide by the rules and regulations of the Halls of Residence as
may be framed from time to time.

11. It is mandatory for all ICCR students to stay in the Hostels.

APPENDIX-I
STUDENTS’ CONDUCT AND DISCIPLINARY CODE

It is the responsibility and duty of each and every student of the Institute to become
acquainted with “Students Conduct and Disciplinary Code”. It is presumed that every student
from the date of his/her admission to the Institute has knowledge of this code. All students
are required to strictly adhere to this code as a condition of their admission to the Institute
and these rules would be binding on and enforceable against them or any one among them.

Section 1: Responsibilities of the Students

It shall be the responsibility of the students

a) To behave and conduct themselves in the Institute campus, hostels and premises in a
dignified and courteous manner and show due respect to the authorities, employees and
elders.

i) To follow decent and formal dressing manners. Students should avoid clothing depicting
illegal drugs, alcohol, prophane language, racial, sexual and vulgar captions etc.

iii) To access all educational opportunities and benefits available at the Institute and make
good use of them to prosper academically and develop scientific temper.

iv) To respect the laws of the country, human rights and to conduct in a responsible and
dignified manner at all times.

v) To report any violation of this Code to the functionaries under this Code.

Section 2: Behavior of the Students

1. Groupism of any kind that would distort the harmony is not permitted.
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10.

11.

12.

13.

14.

15.
16.

17.
18.

Students are expected to spend their free time in the Library. They shall not loiter along
the verandas or crowd in front of the offices or the campus roads. Students should
refrain from sitting on places such as parapets, stairs, footpaths etc.

Possession or consumption of narcotic drugs and other intoxicating substances are
strictly prohibited in the campus and hostels.

Silence shall be maintained in the premises of the Institute.

Students are not permitted to use mobile phones in the class room, library, computer
center, examination halls, etc.

Students shall refrain from all activities considered as ragging which is a criminal
offence.

Students are prohibited from indulging in anti-institutional, anti-national, antisocial,
communal, immoral or political expressions and activities within the campus and
hostels.

Politically based students’ and other organizations or outfits are not allowed in the
campus. Students are strictly prohibited from organizing, attending or participating in
any activity or agitation sponsored by politically based organizations.

Students shall not deface, disfigure, damage or destroy or cause any loss in any
manner to all the public, private or Institute properties.

Without specific permission of the authorities, students shall not bring outsiders to the
Institute or hostels.

No one shall bring, distribute or circulate unauthorized notices, pamphlets, leaflets etc.
within the campus or hostels. The possession, distribution or exhibition of any item by
any means which is per se obscene is prohibited within the campus or on any property
owned/ managed by the Institute.

No student shall collect money either by request or by coercion from others within the
campus or hostels.

The Institute being a place of learning and an exclusive academic zone, nobody shall
respond to any call for any form of strike, procession or agitation including slogan
shouting, dharna, gherao, burning of effigy or indulge in anything which may harm the
peaceful atmosphere of the Institution and shall eschew from violence in the campus
and hostels and even outside.

Possession or usage of weapons, explosives or anything that causes injury/ damage to
the life and limb or body of any human being or property is prohibited.

Use of motorized vehicles within the Institute premises is strictly prohibited.
Students shall only use the waste bins for dispensing waste materials within the campus
including classrooms, hostels, offices, canteen and messes.

Any conduct which leads to lowering of the esteem of the Institute is prohibited.

Any unauthorized tour/visit by individual or group of students shall be treated as
a serious conduct violation and all such students will be imposed disciplinary
penalties.

Section 3: Disciplinary Sanctions

Any student exhibiting prohibited behavior mentioned in this Code shall, depending upon the
gravity of the misconduct or depending on its recurrence, be subjected to any of the
following disciplinary sanctions. Any student who is persistently insubordinate, who is
repeatedly or wilfully mischievous, who is guilty of fraud, in the opinion of the competent
authority, is likely to have an unwholesome influence on his/ her fellow students, will be
removed from the rolls.

I. Minor Sanctions

Warning or Reprimand: This is the least sanction envisaged in this Code. The
student engaged in any prohibited behavior will be issued a warning letter.

Tendering Apology: The student engaged in any prohibited behavior may be asked to
tender an apology for his/her act and undertaking that he/she shall not indulge in
such or any of the prohibited behavior in future.
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Major Sanctions

i. Debarring from Examinations: A student/group of students may be debarred from
writing all/any/some of the examinations, which forms part of the academic program
for which he/she/they has/ have joined.

ii.  Suspension: A student may be suspended from the Institute for violation of any of the
provisions of this Code. The period of suspension and conditions, if any, shall be
clearly indicated in the communication addressed to the student. The student shall
lose his/her attendance for the suspended period.

iii.  Restitution: Restitution implies reimbursement in terms of money and/or services to

compensate for personal injury or loss, damage/disfiguration to property of the
Institute or any property kept in the premises of the Institute in any manner. The
students/group of students may be asked to compensate for the loss that has been
caused to any person or property of the Institute or any property kept in the premises
of the Institute due to the act of vandalism perpetrated by the students. The
students/group of students shall also be liable to put in their service to restore any
loss or damage caused to any property and thereby bringing it to its original form if it
is possible.

iv.  Forfeiture: Caution deposit of any student engaged in any prohibited behavior shall

be forfeited.

v.  Expulsion: This is the extreme form of disciplinary action and shall be resorted to only

in cases where stringent action is warranted. Expulsion is the permanent dismissal of
a student from the Institute. Such a student will not be eligible for readmission to any
of the courses of this Institute.

Section 4: Functionaries under the Code

i)

Heads of the Departments/ Faculty Advisors/Chief Warden/ Wardens of Hostels: As
the persons in charge of the Departments/Hostels, the respective functionaries of all
Teaching Departments and Hostels shall have the power and duty to take immediate
action to curb any prohibitory behavior as envisaged under this code. As these
functionaries cannot single handedly manage all the issues, they can assign part of the
work to the teachers and the teachers of all the departments/wardens have the
responsibility to inform any incident of prohibited behavior to the Heads of the
Departments/ Chief Warden so that any serious issue can be settled before the same
goes out of control. The Head of the Departments/ Chief Warden shall have the power to
impose minor sanctions as envisaged under section 3(1) of this Code.

They can also recommend imposition of major sanctions as envisaged under Section 3(ll)
of this Code to the Director. The Head of the Departments/ Faculty Advisors/Chief
Warden/ Wardens of Hostels while taking any action as envisaged in the code shall do so
in an impartial manner and see to it that the sanction imposed/proposed is commensurate
with the gravity of the prohibited behavior. Any lapse on the part of a teacher/ Warden to
report any instance of violence and misconduct on the part of the students shall be
reported to the Director by the respective Head of the Departments/Chief Warden. The
Wardens of Hostels shall be responsible for maintaining strict discipline and decorum in
the hostel. He/she shall specifically see to it that the inmates of the hostel do not involve
themselves in violation of any clause under Section 2 of this Code.

Deans

Any authority of the Institute with delegated powers shall have the power to visit/inspect
any premises, buildings or any property of the Institute when there is a genuine doubt that
any act of prohibited behavior is taking place and can take any lawful actions to curb such
behavior. The HODs/ Faculty Advisors/Chief Warden/ Wardens of Hostels shall report to
the Dean (Students) any instances of prohibited behavior, who in turn shall bring it to the
notice of the Director. The Dean (Students) shall forward the recommendations from the
HODs/ Chief Warden to impose a major sanction under Section 3(ll) of this Code to the
Director after noting his observations. The Dean (Students) can also suo moto
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recommend action against any student/students indulging in prohibited behavior which is
brought to his/ her notice.
iii) Director

The Director shall be the ultimate authority in imposing major sanctions as envisaged
under Section 3(Il) against the students for acts of prohibited behavior. The Director can
also entertain any appeal from any student/students aggrieved by the action of any
authority of the Institute under or subordinate to the Director and decide the case on
merit.

Section 5: Right to Appeal

The student/students aggrieved by the action of any authority of the Institute under or
subordinate to the Director can appeal to the Director and any student aggrieved by the
action of the Director can appeal to the Senate. The decision of the Senate shall be final and
binding on the students.

Section 6: Assistance from Law Enforcement Agencies

The Deans/ HODs/ Chief Warden shall have the power and duty to call the Police
immediately with the concurrence of the Director when there is a threat of Law and Order
situation in the Campus and also when there is a genuine apprehension that any incident of
rioting, vandalism or any other act prohibited by law is likely to take place. The Deans/
HODs/ Chief Warden shall in such a case give a detailed report to the Director. The Director/
Deans/ HODs/ Chief Warden can also arrange for video recording of the entire situation and
take requisite actions through police and other concerned authorities.

Section 7: Grievance Redressal Committee

The Institute will also set up “Grievance Redressal Committee” where the students can air
their grievances. The Committee shall consist of the Deans/ HODs/ Chief Warden and also
members of the Parent-Teacher Association. Till these committees are constituted, ad-hoc
committees shall be formed by the Director.

Section 8: Undertaking by the Students

The students joining any academic program of the Institute will have to give an undertaking
to the effect that he/she will comply with the provisions envisaged in this Code in letter and
spirit and even if it is not given them as well, will be bound by the provisions of this Code.

Section 9: Opportunity for Hearing
No order other than the order suspending or warning a student shall be passed without
giving an opportunity of hearing to the Student/ Students.

Section 10: Ultimate Authority
For all disciplinary matters related to students, the Director shall be the ultimate authority as
provided herein.

Section 11: Amendments to the Code

The Senate of the Institute shall have the power to amend any of the provisions in this Code.
The amendments shall be brought to the notice of the students and faculty of the Institute
through notice put on the Institute web site, notice boards of the Institute or through emails.
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APPENDIX-IV
GUIDELINES FOR PREPARATION OF DISSERTATION REPORTS

Preamble

While utmost attention must be paid to the content of the dissertation report, which is being
submitted in partial fulfilment of the requirements of the M.Tech degree, it is imperative that
a standard format be prescribed. The same format shall also be followed in preparation of
the final soft copies to be submitted to the Library in future.

1. Organization of the Dissertation

The dissertation report shall be presented in a number of chapters, starting with Introduction
and ending with Summary and Conclusions. Each of the other chapters will have a precise
title reflecting the contents of the chapter. A chapter can be subdivided into sections,
subsections and sub-subsection so as to present the content discretely and with due
emphasis. When the work comprises two or more mutually independent investigations, the
dissertation report may be divided into two or more parts, each with an appropriate title.
However, the numbering of chapters will be continuous right through, for example Part 1
may comprise Chapters 2 - 5, Part 2, Chapters 6 - 9.

1.1 Introduction

The title of Chapter 1 shall be Introduction. It shall justify and highlight the problem posed,
define the topic and explain the aim and scope of the work presented in the dissertation
report. It may also highlight the significant contributions from the investigation.

1.2 Review of Literature

This shall normally form Chapter 2 and shall present a critical appraisal of the previous work
published in the literature pertaining to the topic of the investigation. The extent and
emphasis of the chapter shall depend on the nature of the investigation.

1.3 Report on the present investigation

The reporting on the investigation shall be presented in one or more chapters with
appropriate chapter titles. Due importance shall be given to experimental setups, procedures
adopted, techniques developed, methodologies developed and adopted. While important
derivations/formulae should normally be presented in the text of these chapters, extensive
and long treatments, copious details and tedious information, detailed results in tabular and
graphical forms may be presented in Appendices. Representative data in table and figures
may, however, be included in appropriate chapters. Figures and tables should be presented
immediately following their first mention in the text. Short tables and figures (say, less than
half the writing area of the page) should be presented within the text, while large table and
figures may be presented on separate pages. Equations should form separate lines with
appropriate paragraph separation above and below the equation line, with equation numbers
flushed to the right.

1.4 Results and Discussion

This shall form the penultimate chapter of the dissertation report and shall include a
thorough evaluation of the investigation carried out and bring out the contributions from the
study. The discussion shall logically lead to inferences and conclusions as well as scope for
possible further future work.

1.5 Summary and Conclusions

This will be the final chapter of the dissertation report. A brief report of the work carried out
shall form the first part of the Chapter. Conclusions derived from the logical analysis
presented in the Results and Discussions Chapter shall be presented and clearly
numerated, each point stated separately. Scope for future work should be stated lucidly in
the last part of the chapter.
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1.6 Appendix

Detailed information, lengthy derivations, raw experimental observations etc. are to be
presented in separate appendices, which shall be numbered in Roman Capitals (e.g.
“Appendix IV”). Since reference can be drawn to published/unpublished literature in the
appendices these should precede the “Literature Cited” section.

1.7 Literature Cited

This should follow the Appendices, if any, otherwise the Summary and Conclusions chapter.
The candidates shall follow the style of citation and style of listing in one of the standard
journals in the subject area consistently throughout his/her report, for example, IEEE in the
Department of Electrical Engineering, Materials Transactions in Department of Metallurgical
Engineering and Materials Science. However, the names of all the authors along with their
initials and the full title of the article/monogram/book etc. have to be given in addition to the
journals/publishers, volume, number, pages(s) and year of publication. Citation from
websites should include the names(s) of author(s) (including the initials), full title of the
article, website reference and when last accessed. Reference to personal communications,
similarly, shall include the author, title of the communication (if any) and date of receipt.

1.8 Publications by the candidate

Articles, technical notes etc. on the topic of the dissertation report published by the
candidate may be separately listed after the literature cited. This may also be included in the
contents. The candidates may also include reprints of his/her publications after the literature
citation.

1.9 Acknowledgements
The acknowledgments by the candidate shall follow the citation of literature, signed by
him/her, with date.

2. DISSERTATION FORMAT

2.1 Paper
2.1.1 Quality: The dissertation report shall be printed / photo copied on white bond paper,
whiteness 95% or above, weight 70 gram or more per square meter.
2.1.2 Size: The size of the paper shall be standard A4; height 297 mm, width 210 mm.
2.1.3 Type Setting, Text Processing and Printing: The text shall be printed employing
LaserJet or Inkjet printer, the text having been processed using a standard text
processor. The standard font shall be Times New Roman of 12 pts with 1.5 line
spacing.
2.1.4 Page Format: The Printed Sheets shall have the following written area and margins:
Top Margin 15 mm
Head Height 3 mm
Head Separation 12 mm
Bottom Margin 22 mm
Footer 3 mm
Foot Separation 10 mm
Text Height 245 mm
Text Width 160 mm
When header is not used the top margin shall be 30 mm.
Left and Right Margins
Single sided
Left Margin 30mm
Right Margin 20 mm
2.1.5 Pagination: Page numbering in the text of the report shall be Hindu Arabic numerals
at the centre of the footer. But when the candidate opts for header style the page
number shall appear at the right and left top corner for the odd and even number
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2.1.6

217

2.2
221

2.2.2

223

3
3.1

3.2

pages, respectively. Page number “1” for the first page of the Introduction chapter
shall not appear in print, only the second page will bear the number “2”. The
subsequent chapters shall begin on a fresh page. When header style is chosen the
first page of each chapter will not have the header and the page number shall be
printed at the centre of the footer. Pagination for pages before the Introduction
chapter shall be in lower case Roman numerals, e.g., “iv”.

Header: When the header style is chosen, the header can have the Chapter number
and Section number (e.g., Chapter 2, Section 3) on even numbered page headers
and Chapter title or Section title on the odd numbered page header.

Paragraph format: Vertical space between paragraphs shall be about 2.5 line
spacing. The first line of each paragraph should normally be indented by five
characters or 12mm. A candidate may, however, choose not to indent if he/she has
provided sufficient paragraph separation. A paragraph should normally comprise
more than one line. A single line of a paragraph shall not be left at the top or bottom
of a page (that is, no windows or orphans should be left). The word at the right end of
the first line of a page or paragraph should, as far as possible, not be hyphenated.
Chapter and Section Format
Chapter: Each chapter shall begin on a fresh page with an additional top margin of
about 75mm. Chapter number (in Hindu-Arabic) and title shall be printed at the centre
of the line in 6mm font size (18pt) in bold face using both upper and lower case (all
capitals or small capitals shall not be used). A vertical gap of about 25mm shall be
left between the Chapter number and Chapter title lines and between chapter title line
and the first paragraph.

Sections and Subsections: A chapter can be divided into Sections, Subsections
and Sub-sub Sections so as to present different concepts separately. Sections and
subsections can be numbered using decimal points, e.g. 2.2 for the second section in
Chapter 2 and 2.3.4 for the fourth Subsection in third Section of Chapter 2. Chapters,
Sections and Subsections shall be included in the contents with page numbers
flushed to the right. Further subsections need not be numbered or included in the
contents. The Section and Sub-Section titles along with their numbers in 5 and 4mm
(16 and 14 pt) fonts, respectively, in bold face shall be flushed to the left (not centred)
with 15 mm space above and below these lines. In further subdivisions character size
of 3 and 3.5 with bold face, small caps, all caps and italics may be used for the titles
flushed left or centred. These shall not feature in the contents.

Table / Figure Format: As far as possible, tables and figures should be presented in
portrait style. Small size table and figures (less than half of writing area of a page)
should be incorporated within the text, while larger ones may be presented on
separate pages. Table and figures shall be numbered chapter wise.

For example, the fourth figure in chapter 5 will bear the number Figure 5.4 or Fig 5.4
Table number and title will be placed above the table while the figure humber and
caption will be located below the figure. Reference for Table and Figures reproduced
from elsewhere shall be cited in the last and separate line in the table and figure
caption, e.g. (after McGregor[12]).

Auxiliary Format

Binding: The evaluation copies of the dissertation report may be spiral bound or soft

bound. The final hard bound copies to be submitted after the viva-voce examination
will be accepted during the submission of dissertation report with the following colour
specification:

M.Tech. Dissertation (Gray)
Front Covers: The front covers shall contain the following details:
Full title of report in 6 mm 22 point's size font properly centred and positioned at the
top. Full name of the candidate in 4.5 mm 15 point's size font properly centred at the
middle of the page. A 40 mm dia replica of the Institute emblem followed by the
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3.21
3.2.2

name of department, name of the Institute and the year of submission, each in a
separate line and properly centred and located at the bottom of page.

Lettering: All lettering shall be embossed in gold.

Bound back: The degree, the name of the candidate and the year of submission
shall also be embossed on the bound (side) in gold.

3.3 Blank Sheets: In addition to the white sheets (binding requirement) two white sheets

3.4

3.5

3.6

3.7

3.8

3.8.1

3.9

3.10

shall be put at the beginning and the end of the report.

Title Sheet: This shall be the first printed page of the Dissertation and shall contain
the submission statement: the Dissertation Report submitted in partial fulfilment of
the requirements of the M.Tech Degree, the name and Roll No. of the candidate,
name(s) of the Supervisor and Co-supervisor(s) (if any), Department, Institute and
year of submission.

Sample copy of the 'Title Sheet' is appended (Specimen 'A").

Dedication Sheet: If the candidate so desires(s), he/she may dedicate his/her report,
which statement shall follow the title page. If included, this shall form the page 1 of
the auxiliary sheets but shall not have a page number.

Approval Sheet: In the absence of a dedication sheet this will form the first page and
in that case shall not have a page number. Otherwise, this will bear the number two
in Roman lower case “ii” at the centre of the footer. The top line shall be:

Dissertation Approval for M.Tech
A sample copy of the Approval Sheet is appended (Specimen "B')

Abstract: The 500 word abstract shall highlight the important features of the
dissertation report and shall correspond to the electronic version to be submitted to
the Library for inclusion in the website. The Abstract in the report, however, shall
have two more parts, namely, the layout of the report giving a brief chapter wise
description of the work and the key words.

Contents: The contents shall follow the Abstract and shall enlist the titles of the
chapters, section and subsection using decimal notation, as in the text, with
corresponding page number against them, flushed to the right.

List of Figures and Tables: Two separate lists of Figure captions and Table titles
along with their numbers and corresponding page numbers against them shall follow
the Contents.

Abbreviation Notation and Nomenclature: A complete and comprehensive list of
all abbreviations, notations and nomenclature including Greek alphabets with
subscripts and superscripts shall be provided after the list of tables and figures. As
far as possible, generally accepted symbols and notation should be used.

Auxiliary page from dedication (if any) to abbreviations shall be numbered using
Roman numerals in lower case, while the text starting from the Introduction shall be
in Hindu Arabic.

The first pages in the both the cases shall not bear a page number.

A Declaration of Academic Honesty and Integrity: A declaration of Academic
honesty and integrity is required to be included along with every dissertation report
after the approval sheet. The format of this declaration is given in Specimen ‘C'
attached.
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Specimen 'A'"; Title Sheet
(Title)
Submitted in partial fulfilment of the requirements
of the degree of
(Master of Technology)
By
(Name of the Student)
(Roll No. )

Supervisor (s):

\NSTITUTE o

WARANGAL

(Name of the Department)
NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL
(Year)
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Specimen "B'": Approval Sheet
This dissertation entitled (Title) by (Author Name) is approved for the
degree of (Degree details).

Examiners

Supervisor (s)

Chairman

Date:
Place:

Specimen "C' — Declaration

| declare that this written submission represents my ideas in my own words and where
others' ideas or words have been included, | have adequately cited and referenced the
original sources. | also declare that | have adhered to all principles of academic honesty and
integrity and have not misrepresented or fabricated or falsified any idea/data/fact/source in
my submission. | understand that any violation of the above will be cause for disciplinary
action by the Institute and can also evoke penal action from the sources which have thus not
been properly cited or from whom proper permission has not been taken when needed.

(Signature)

(Name of the student)

(Roll No.)
Date:

Specimen D' - Certificate
This is to certify that the dissertation work entitled “name of the dissertation” is a bonafide record of
work carried out by “Mr/Ms name of the student with Roll No.“, submitted to the faculty of “hame of the
department “, in partial fulfilment of the requirements for the award of the degree of Master of
Technology in “name of the program” at National Institute of Technology, Warangal during the
academic year -------------- .

Name of the HOD Name of the Supervisor
Head of the Department Designation
Department of ---------- Department of ------

NIT Warangal NIT Warangal
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Graduate Attributes

These Graduate Attributes are identified by National Board of Accreditation.

1. Scholarship of Knowledge: Acquire in-depth knowledge of specific discipline or
professional area, including wider and global perspective, with an ability to discriminate,
evaluate, analyze and synthesize existing and new knowledge, and integration of the same
for enhancement of knowledge.

2. Critical Thinking: Analyze complex engineering problems critically, apply independent
judgment for synthesizing information to make intellectual and/or creative advances for
conducting research in a wider theoretical, practical and policy context.

3. Problem Solving: Think laterally and originally, conceptualize and solve engineering
problems, evaluate a wide range of potential solutions for those problems and arrive at
feasible, optimal solutions after considering public health and safety, cultural, societal and
environmental factors in the core areas of expertise.

4.Research Skill: Extract information pertinent to unfamiliar problems through literature
survey and experiments, apply appropriate research methodologies, techniques and tools,
design, conduct experiments, analyze and interpret data, demonstrate higher order skill and
view things in a broader perspective, contribute individually/in group(s) to the development of
scientific/technological knowledge in one or more domains of engineering.

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

6. Collaborative and Multidisciplinary work: Possess knowledge and understanding of
group dynamics, recognize opportunities and contribute positively to collaborative-
multidisciplinary scientific research, demonstrate a capacity for self-management and
teamwork, decision-making based on open-mindedness, objectivity and rational analysis in
order to achieve common goals and further the learning of themselves as well as others.

7. Project Management and Finance: Demonstrate knowledge and understanding of
engineering and management principles and apply the same to one’s own work, as a
member and leader in a team, manage projects efficiently in respective disciplines and
multidisciplinary environments after consideration of economic and financial factors.
8.Communication: Communicate with the engineering community, and with society at
large, regarding complex engineering activities confidently and effectively, such as, being
able to comprehend and write effective reports and design documentation by adhering to
appropriate standards, make effective presentations, and give and receive clear instructions.
9. Life-long Learning: Recognize the need for, and have the preparation and ability to
engage in life-long learning independently, with a high level of enthusiasm and commitment
to improve knowledge and competence continuously.

10. Ethical Practices and Social Responsibility: Acquire professional and intellectual
integrity, professional code of conduct, ethics of research and scholarship, consideration of
the impact of research outcomes on professional practices and an understanding of
responsibility to contribute to the community for sustainable development of society.

11. Independent and Reflective Learning: Observe and examine critically the outcomes of
one’s actions and make corrective measures subsequently, and learn from mistakes without
depending on external feedback.
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PROGRAM EDUCATIONAL OBJECTIVES

PEO PROGRAM EDUCATIONAL OBJECTIVES

PEO1. | Specify the communication system for a given requirement.

PEO2. | Select coding technique for efficient transmission and reception and to
provide required security

PEO3. | Model, simulate, design and implement the communication and
computer network systems as per the specifications.

PEO4. | Apply the knowledge of communications and networking areas to
innovatively solve the problems of changing world using modern
engineering tools.

PEOS5. | Pursue life-long learning as a means of enhancing the knowledge base
and skills necessary to serve the engineering and scientific community.

PEOG6. | Contribute as an individual or a member of a team in product oriented
research and demonstrate leadership skills

Mapping of Mission statements with program educational objectives

Mission PEO1 PEO2 PEO3 PEO4 PEO5 PEO6
To create learning, Development and

testing environment to meet ever 3 3 3 3

challenging needs of the Electronic

Industry.

To create entrepreneurial environment and

industry interaction for mutual benefit. 1 2 2 3

To be a global partner in training human

resources in the field of chip design, 1 1 3 2 3
instrumentation and networking.

To associate with international reputed

institution for academic excellence and 2 3 3
collaborative research.

PROGRAM OUTCOMES

PO’S Program Outcomes

PO1 Interpret, Analyse and Process the communication signals and data using
appropriate modern technigues and tools

PO 2 | Analyse and evaluate a given communication network and suggest
enhancements.

PO 3 | Select suitable modulation and detection techniques for a given
communication link

PO 4 | Design optimal coding schemes for efficient use of channel capacity.

PO 5 | Operate state of the art communication and networking equipment and
software tools.

PO 6 | Specify and architect a computer communication system suitable for given
application as per international standards.

PO 7 Design and operate Software Defined Radio systems

PO 8 | Identify the components of a multimedia communication system .
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PO 9 | Design and implement a communication system with security features as
required at low cost.

PO 10 | Apply suitable tools to design, simulate and demonstrate the working of
mobile cellular networks and routing of data as per the societal needs.

PO 11 | Work in a team and contribute collaboratively in multi-disciplinary research

PO 12 | Pursue life-long learning as a means of enhancing the knowledge and skills.

PO-GA Matrix
PO |GA1 GA2 | GA3 GA4 GA5 GA6 GA7 GA8  GA9 GAl10 GA11

PO1 2 2 1 1 3 1 1 1 2
PO2 2 3 1 1 1 1 1 1
PO3 2 1 3 1 2 1 2 1
PO4 2 2 2 3 2 1
PO5 2 3 2 3 3 2 1 1 1
PO6 3 2 2 3 2 1 1 1
PO7 3 2 2 3 3 1 1
PO8 1 2 1 1
PO9 2 2 2 1 2
PO10 2 1 3 1 1
PO11 1 2 3 2 1
PO12 2 2 3
1: Slightly 2: Moderately 3: Substantially

Mapping of Pos and PEOs
PEO PO1  PO2  PO3  PO4 PO5  PO6 PO7 PO8 PO9 | PO10 POl11 | PO12

PEO1 3 3 2 3 3 3 3 3 2

PEO 2 1 2 3 3 1 2 2 1 3 3 2 2

PEO 3 1 2 3 3 1 3 2 2 3 3 2 2

PEO 4 2 1 3 3 2 3 3 2 3 3 2 2

PEO 5 1 2 2 2 1 2 2 2 2 2 3 3

PEO 6 1 1 1 2 1 1 2 3 3
1: Slightly 2: Moderately 3: Substantially
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COURSE CURRICULUM FOR THE M.TECH PROGRAMME IN

ADVANCED COMMUNICATION SYSTEMS

Credit Structure:

Credits Sem | Sem Il Sem lll | Sem IV | Range
CORE COURSES 11 13 00 00 24
Elective 09 06 00 00 15
Lab courses 05 05 00 00 10
Seminar 00 02 00 02
C_omprehensive 00 00 04 00 04
viva-voce

Project 00 00 08 18 26
Total credits 25 26 12 18 81
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MTech 1 Year (ACS) 1 -Semester

S. | Course | Course Title L-T-P Credits
No. | No.
1 EC5301 | Détection & Estimation Techniques 4-0-0 4
2 EC5302 | Digital Modulation Techniques 3-0-0 3
3 EC5303 | Coding Techniques 4-0-0 4
4 Elective-I 3-0-0 3
5 Elective-Il 3-0-0 3
6 Elective I 3-0-0 3
7 EC5304 | Digital Communication Lab. 0-0-4 3
8 EC5305 | Networking Lab 0-0-3 2
Total 25
| Year Il - Semester
S. | Course | Course Title L-T-P Credits
No | No.
1 EC5351 | Communication System Modeling 3-0-0 3
2 | EC5352 | Multimedia Communications 3-0-0 3
3 | EC5353 | Mobile Networks 3-0-0 3
4 | EC5354 | Secured Communication 3-0-2 4
5 Elective-IV 3-0-0 3
6 Elective-V 3-0-0 3
7 EC5355 | Multimedia Communication Lab 0-0-3 2
8 EC5356 | Modeling and Simulation Lab 0-0-4 3
9 EC5391 | Seminar 2
Total 26
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Il Year |- Semester

S. Course Course Title Credits
No. No.
1 EC6342 Comprehensive Viva 4
2 EC6349 Dissertation- Part A 8
Total 12
Il Year Il - Semester
1 EC6399 Dissertation- Part B 18
Total No. of credits - 81

LIST OF ELECTIVES:

Elective-I
1. EC5311 Advanced Computer Architecture
2. EC5312 Software Defined Radio
3. EC5313 Adaptive Signal Processing
Elective-lI
1. EC5314 Advanced Computer Networks
2. EC5315 Telecom Network Management
3. EC5316 VLSI System Design
Elective- 1l
1. EC5317 Advanced Image Processing
2. EC5318 Satellite Communication
3. EC5319 Quality and Reliability Engineering
Elective- IV
1. EC5361 Fuzzy Systems and Neural Networks
2. EC5362 Digital Signal Processing Architectures
3. EC5363 Embedded Systems and RTOS
Elective-V
1. EC5364 Wireless Sensor Networks
2. EC5365 Optical Networks
3. EC5366 Mobile Handset Design
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Detailed Syllabus

EC 5301 Detection and Estimation Core 4-0-0 4 credits
Techniques

Prerequisites: None.

Course Outcomes: At the end of the course the student will be able to:

Cco1 Apply discrete-time and continuous-time signal theory to estimate the
signal parameters.

CO2 Extract information from random observations for target detection.

Cco3 Design and analyse optimum detection schemes.

Co4 Compare ML, LSE and MMSE schemes for signal estimation

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 2 |- |2 - - - - - - - - -
CO2 2 |- 2 - - - - - - - - -
Co3 1 [ - |3 - - - - - - - - 1
CO4 1 |- |3 - - - - - - - - 1

Detailed Syllabus:

Introduction: Representations and models for random processes, Probability Spaces, Random
variables, distribution and density functions, expectation, conditional probability, Bayes theorem,
General Gaussian models.

Hypothesis testing: Binary hypothesis testing, MAP criteria, bayes risk, Neyman-Pearson theorem,
multiple hypothesis tests, Performance of Binary Receivers in AWGN, Sequential Detection and
Performance.

Signal detection with random parameters: Detection of known signals in noise, Matched filter,
Performance evaluations, Composite Hypothesis Testing, Unknown Phase, Unknown Amplitude,
Unknown Frequency, White and Colored Gaussian Noise for Continuous Signals, Estimator-
Correlator.

Detection of multiple hypotheses: Bayes Criterion, MAP Criterion, M-ary Detection Using Other
Criteria, Signal-Space Representations, Performance of M-ary Detection Systems, Sequential
Detection of Multiple Hypotheses, Linear models, Rayleigh fading sinusoid.

Fundamentals of estimation theory: Formulation of the General Parameter Estimation Problem,
Relationship between Detection and Estimation Theory, Types of Estimation Problems.
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Properties of estimstors: Unbiasedness, efficiency, Criteria for good estimators, Minimum variance
unbiased estimation, Cramer-Rao lower bound, asymptotic properties.

Parameter estimation: Random parameter, Bayes estimation, Mean square error (MSE), linear
minimum mean-square estimates, linear square estimation, Maximum Likelihood Estimation, Least
Square Estimation, Generalized Likelihood Ratio Test, Linear minimum variance estimator, BLUE.

Applications: Detection and Estimation in Non-Gaussian Noise Systems, Characterization of
Impulsive Noise, Detector Structures in Non-Gaussian Noise, Selected Examples of Noise Models,
Receiver Structures, and Error-Rate Performance, Estimation of Non-Gaussian Noise Parameters.

Text Book:
[1] Harry L. Van Trees, “Detection, Estimation, and Modulation Theory, Part I,” John Wiley

& Sons, Inc. 2001.

[2] Steven M.kay, “Fundamentals of Statistical signal processing, volume-1: Estimation
theory”. Prentice Hall 1993.

[3] Steven M.kay, “Fundamentals of Statistical signal processing, volume-2: Detection
theory”. Prentice Hall 1993

[4] A.Papoulis and S.Unnikrishna Pillai, “Probability, Random Variables and stochastic
processes, 4ed.. The McGraw-Hill 2002.
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EC 5302 Digital Modulation Core 3-0-0 3 credits
Techniques

Course Outcomes: At the end of the course the student will be able to:

Cco1 Identify the amount of inter symbol interference through the study of eye
diagram.
CcOo2 Compare modulation schemes from the point of view of bandwidth, circuit

complexity and noise performance.

Cco3 Design a continuous phase modulation scheme

Co4 Prototype a modulation section of a typical wireless communication system

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 |3 3
Co2 |1 - 3
CO3 |2 3 1
CoO4 | - 2 1 1

Detailed Syllabus:

Elements of a Digital Communication System, mathematical models for communication
channels, Channel characteristics, Representation of band pass signals and systems, Signal
space representations, representation of digitally modulated signals, Memory less
modulation methods, Linear modulation with memory.

Nonlinear modulation methods with memory-CPFSK, CPM, Spectral Characteristics of
digitally modulated signals, Correlation receiver, Matched filter receiver, numerical
examples, Discrete PAM signals, Nyquist's criterion for distortion less baseband binary
transmission, Duobinary encoding.

Tamed FM, partial response signaling, amplitude modulation of the partial response signal,
8-PSK, FBPSK, Q?PSK, GMSK, Carrier recovery and symbol synchronization in signal
demodulation, Baseband M-ary PAM systems, Eye pattern, Multicarrier modulation with
overlapping sub channels, Mitigation of subcarrier fading, Discrete implementation of
multicarrier modulation, challenges in multicarrier systems-ICI, PAPR.

Overview of different methods reducing ICl and PAPR, Spread spectrum principles, direct
sequence spread spectrum (DSSS), Frequency Hopping Spread Spectrum (FHSS),
Multiuser DSSS systems, Cellular phone standards.

Text Book:

1. Digital communications- JG PROAKIS, 4/e, MGH, 2001

2. Mobile Radio Communication, 2/e, R. STEELE, John Wiley, 1999.

3. Algorithms for Communication Systems & Applications, N. BENVENUTO, G. CHERUBINI,
J.Willey, 2005.

4. Digital communications — B.SKLAR, Pearson, 2001

5. Digital Modulation and coding- SG WILSON, PHI, 1996
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| EC 5303 | Coding Techniques | Core | 4 -0-0 | 4 credits |

Course Outcomes: At the end of the course the student will be able to:

Co1 Identify the major classes of error detecting and error correcting codes
and how they are used in practice

CO2 Specify given error detecting and correcting codes in a
precise mathematical manner.

CO3 Develop and execute error detection and correction algorithms for
encoding and decoding schemes.

Co4 Understand the need for error correcting codes in data communication
and storage systems.

CO05 Construct codes for correcting a specified number of errors.

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

coi|1 |- |- 1 - - N = - - - -
coz| 2 |- - |2 - - - - - - - -
co3 | - - - |3 - - - - - - - -
coa| 2 |- -1 - - - - - - - -
cos| - |- - 3 - - |- - [- - - 1

Detailed Syllabus:
Chapter 1: Coding Algebra, Galois Field Construction, Linear Feedback Shift Registers,
Irreducible and Primitive Polynomials.

Chapter 2: Block codes, Basic Definitions, The Generation Matrix Description of Linear
block Codes, The Parity Check Matrix, and Some Simple Bounds on Block Codes, Error
Detection, and Error Correction: The Standard Array, Single Error —Correcting Hamming
Codes.

Chapter 3: Cyclic codes, Introduction, Basic definitions, Quotient Rings Systematic
Encoding, Cyclic Encoding, Syndrome Decoding

Chapter 4: Convolutional codes, definition of codes and Equivalent codes, Catastrophic
Encoders, Constraint length and minimal Encoders, Decoding Convolutional codes-The
Viterbi algorithm, Performance of block codes — error correction, Turbo codes, Introduction,
Encoding Parallel Concatenated Codes, Turbo decoding Algorithms, The MAP Decoding
algorithm, Low density parity codes, LDPC Codes: Construction and Notation, Tanner
Graphs, Decoding LDPC Codes, Non-binary parity codes.

Chapter 5: Precoding and coding for dispersive channels,- Trellis Coded Modulation(TCM),
Adding Redundancy by Adding Signals, Background on signal constellations, TCM example,
The set partitioning Idea, Some Error Analysis for TCM Codes, Modulation codes for storage
systems, Constrained systems and Codes, Constraints for ISI Channels, Channels with
Colored Noise and Intertrack Interference.

Chapter 6: Coding for recording channels, Basic Communication Channel Model for
Magnetic Storage , Signal Dependent Medium Noise, Constrained codes Definitions,
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standard Concatenation, Reverse Concatenation, Bit Insertion, Lossless Compression,
Iterative coding, Iterative Decoding of Turbo Codes, Maximum A Posteriori (MAP) Decoder,
The lterative Decoder Structure, Iterative decoding of Serially Concatenated Convolutional
Codes, Turbo coding for multi-track recording channels, Principles of Turbo Coding, Parallel

Concatenated Convolutional codes, Turbo Codes and Iterative Decoding Algorithm, Turbo
Coding and Turbo equalization for ISI channels.

Text Book:
1. Todd K. Moon, Error Control coding, John Wiley, 2005

2. B. Vasic, Emkurts, Coding and signal processing for magnetic recording Systems, CRC
Press, 2005.
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EC 5304

Digital Communication

Laboratory

Lab

0-0-4

3 credits

Course Outcomes: At the end of the course the student will be able to:

Co1 Identify the different line codes and infer the quality of the received signal using
eye diagram
COo2 Modulate the given signal using BPSK, DPSK, DEPSK, MSK, GFSK, GMSK
schemes and demodulate.
COos3 Generate and detect of QPSK, DQPSK signals.
CO4 Generate and detect rate %2 convolutional code
C05 Simulate digital modulation schemes using software tool and evaluate their

performance.

Mapping of course outcomes with program outcomes

PO1 | PO2 [ PO3 | PO4 [ PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
coill2 |- 1 |- - - - - - - - -
co2 |1 - |3 - - - - - - - - -
Cco3 |1 -3 - - - - - - - - -
Cco4 | - -2 1 - - - - - - - -
CO5 | 2 - [- - |2 - - - - - - -

Detailed Syllabus

Data Conditioning and Reconditioning,

Baseband digital data transmission,
BPSK/DPSK/DEPSK generation and Detection,
QPSK/DQPSK generation and Detection,

QAM/DQAM generation and Detection,
Convolutional code generation and detection,

Simulation of digital communication systems.
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| EC 5305 | Networking Lab | Lab | 0-0-3 | 2 credits |

Prerequisites: None

Course Outcomes: At the end of the course the student will be able to:

col Implement network topologies using prototype hardware

Co2 Design a network using given networking platform.

COo3 Monitor the performance of a network using protocol analyzer

CO4 Simulate a network and evaluate its performance using software tools

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
cor | - |2 |- - 2 - - - - - -
co2 |1 |2 |- - 2 |- - - - - - -
co3 |1 2 |- - 1 |- - - - - - 1
cos4 | - |2 |- - - - - - - 3 - 1

Detailed Syllabus

LAN trainer,

Study of topologies,

Data Link layer protocols,

Routing protocols,

Simulation of networks,

Network traffic analysis using protocol analyzer,
File transfer using sockets,

Windows network administration,

Linux network administration,

Simulation of wired and wireless network scenarios using NS2 and QUALNET simulators.
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EC 5311 Advanced Computer Elective 3-0-0 3 credits
Architecture

Course Outcomes: At the end of the course the student will be able to:

Co1 Identify the architectural trends in the processors

Co2 Understand superscalar processor architecture and cache memory
organisation

COo3 Design structures of Pipelined and Superscalar systems

CO4 Distinguish between Parallel and Scalable Architectures

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1| - 1 |- - - 1 - - - - - -
co2 | - 1 - - - 2 | - - - - - -
co3 | - - - - - 3 |- - 1 |- - -
Co4 | - - - - - 3 |- - - - - 1

Detailed Syllabus:

Theory of Parallelism

Parallel computer models — System attributes to performance, Multiprocessors and
Multicomputers, Classifications of Architectures, Multivector and SIMD Computers,
Architecture development tracks

Program and network properties Conditions for parallelism, Program partitioning and
Scheduling, Program flow mechanisms, System interconnect architectures

Principles of scalable performance Performance metrics and measures, Parallel
Processing Applications, Speedup performance laws, Scalability analysis and approaches
Hardware Technologies

Processors and memory hierarchy Advanced Processor Technology, Superscalar and
Vector processors, Memory hierarchy technology, Virtual Memory. BUS, CACHE, AND
SHARED MEMORY Backplane bus systems, Cache memory organizations, Shared memory
organizations

Pipelining and superscalar techniques Linear Pipeline processors, nonlinear pipeline
processors, Instruction pipeline design, Arithmetic pipeline design, Superscalar and Super
Pipeline Design Parallel and Scalable Architectures

Multiprocessors and multicomputer Multiprocessor System Interconnects, Cache
Coherence and Synchronization mechanisms, Three generations of
Multicomputer, Message passing mechanisms

Mutivector and SIMD computers Vector Processing principles, Multivector
Multiprocessors, Compound vector processing, SIMD Computer organizations, The
Connection machine Scalable, Multithreaded, and Dataflow Architectures Latency handling
techniques, Principles of Multithreading

Text Book:
Advanced Computer Architecture, HWANG KAI, McGraw-Hill, 2001
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| EC 5312 | Software Defined Radio | Elective | 3-0-0 | 3 credits |

Course Outcomes: At the end of the course the student will be able to:

COo1 Conceptualize the SDR and identify the subsystems

Cco2 Assess the complexities in the design of ADCs and up/down converters
for SDR

COo3 Identify the challenges in the maintenance of SDR

CcOo4 Understand the software standards for SDR architectures

Mapping of course outcomes with program outcomes

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 - - - - - 2 1 - - - - -
CO2 - - - - - 2 2 - - - - -
COo3 - - - - - 1 2 - - - - -
CoO4 - - - - - - 3 - 1 - - 2

Detailed Syllabus:
Introduction — Software Defined Radio — A Traditional Hardware Radio Architecture —
Signal Processing Hardware History — Software Defined Radio Project Complexity.

A Basic Software Defined Radio Architecture — Introduction — 2G Radio Architectures-
Hybrid Radio Architecture- Basic Software Defined Radio Block Diagram- System Level
Functioning Partitioning-Digital Frequency Conversion Partitioning.

RF System Design — Introduction- Noise and Channel Capacity- Link Budget- Receiver
Requirements- Multicarrier Power Amplifiers- Signal Processing Capacity Tradeoff.

Analog-to-Digital and Digital-to-Analog Conversion- Introduction — Digital Conversion
Fundamentals- Sample Rate- Bandpass Sampling- Oversampling- Antialias Filtering —
Quantization — ADC Techniques-Successive Approximation- Figure of Merit-DACs- DAC
Noise Budget- ADC Noise Budget.

Digital Frequency Up- and Down Converters- Introduction- Frequency Converter
Fundamentals- Digital NCO- Digital Mixers- Digital Filters- Halfband Filters- CIC Filters-
Decimation, Interpolation, and Multirate Processing-DUCs - Cascading Digital Converters
and Digital Frequency Converters.

Signal Processing Hardware Components- Introduction- SDR Requirements for
Processing Power- DSPs- DSP Devices- DSP Compilers- Reconfigurable Processors-
Adaptive Computing Machine- FPGAs

Software Architecture and Components - Introduction- Major Software Architecture
Choices — Hardware — Specific Software Architecture- Software Standards for Software
Radio-Software Design Patterns- Component Choices- Real Time Operating Systems- High
Level Software Languages- Hardware Languages.
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Smart Antennas Using Software Radio- Introduction- 3G smart Antenna Requirements-
Phased Antenna Array Theory- Applying Software Radio Principles to Antenna Systems-

Smart Antenna Architectures- Optimum combining/ Adaptive Arrays- DOA Arrays- Beam
Forming for CDMA- Downlink Beam Forming.

Text Book:
1. Paul Burns, Software Defined Radio for 3G, Artech House, 2002.

2. Tony J Rouphael, RF and DSP for SDR, Elsevier Newnes Press, 2008
3. Jouko Vanakka, Digital Synthesizers and Transmitter for Software Radio, Springer,

2005.

4. P Kenington, RF and Baseband Techniques for Software Defined Radio, Artech House,
2005.

42



EC 5313 Adaptive Signal Elective | 3-0-0 3 credits
Processing

Course Outcomes: At the end of the course the student will be able to:

COo1 Comprehend principles of signal processing

Cco2 Model discrete time stochastic processes

COos Characterize optimal filters

CO4 Design digital filters using adaptive algorithms viz LMS and its variants

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 |3

CO2 3
COo3 2 2
CO4 2

Detailed Syllabus:

Chapter 1: Adaptive filter structures — Introduction- the Filtering Problem- Linear Optimum
Filters- Adaptive Filters- Linear Filter Structures- Approaches to the Development of Linear
Adaptive- Adaptive Beam Forming- Four Classes of Applications.

Chapter 2: Discrete time stochastic processes, Probability and Random variables- Partial
characterization of a Discrete Time Stochastic Process- Mean Ergodic Theorem- Correlation
Matrix- Correlation Matrix of Sine Wave Plus Noise- Stochastic Models- Wold
Decomposition- Asymptotic Stationary of an Autoregressive process- Yule Walker
Equations- Complex Gaussian Processes- Power Spectral Density- Properties of Power
Spectral Density- Power Spectrum Estimation- Spectral Correlation Density.

Chapter 3: Weiner Filter — Linear Optimum Filtering- Principle of Orthogonality- Minimum
Mean Square Error- Wiener Hopf Equations- Error Performance Surface- Multiple Linear
Regressive Model- Linearly Constrained Minimum Variance Filter- Generalized Sidelobe
Canceller.

Chapter 4: Search Methods and The LMS Algorithm- Overview of the structure and
Operation of the Least Mean Square Algorithm- LMS Adaptation Algorithm- Statistical LMS
Theory- Directionality of Convergence of the LMS Algorithm for NonWhite Inputs-
Robustness of the LMS Filter.

Chapter 5: Convergence and Stability Analysis-

Chapter 6: Variants of the LMS Algorithm-

Chapter 7: Vector Space Framework for Optimal Filtering-

Chapter 8: Lattice Filter and Estimator, RLS Lattice Filter-

Text Book:
1. Simon Haykin, Adaptive Filter atheory, Prentice Hall, Englewood Cliffs, NJ, 1991.

2. B. Farhang- Boroujeny, Adaptive Filters Theory and Applications, John Wiley and Sons,
1999.
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EC 5314 Advanced Computer Elective | 3-0-0 3 credits
Networks

Course Outcomes: At the end of the course the student will be able to:

co1 Analyse the MAC layer protocol statistics

Co2 Implement the routing algorithms for data networks

COos3 ldentify the ATM and VPN architectures

CcOo4 Comprehend the network security, IPsec and Firewall principles

Mapping of course outcomes with program outcomes

PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi|3 |2 - 2 |- - - - 2 - -
coz | - - - - |3 - - - - |3 - 2
cos| - |3 |- - - 2 |- - - 2 - 1
co4l2 |2 - - 1 |- - - - |3 - 2

Detailed Syllabus:

Review of computer networks and the Internet: What is the Internet. Access Networks and
Physical media, ISPs and Internet Backbones, Delay and Loss circuit, message, and packet
switched Networks.

History of computer networking and the Internet - 5-layer TCP/IP Model, 7-Layer OSI Model,
Internet Protocols and Addressing, Equal-Sized Packets Model: ATM, Networking Devices:
Multiplexers, Modems and Internet Access Devices, Switching and Routing Devices, Router
Structure.

Data link layer protocols, bit and byte oriented, stop-and-wait, go-back-N, selective repeat
and sliding window techniques- their performances with and without errors, error detection
and correction, CRC, framing, HDLC and X.25, link layer addressing.

Multiple Access Techniques - Introduction - Narrowband Channelized Systems - Frequency
Division Multiple Access - Frequency Division Duplex (FDD) and Time Division Multiple
Access - Time Division Duplex (TDD) System - Spectral Efficiency - Multiple Access Spectral
Efficiency - Overall Spectral Efficiency of FDMA and TDMA Systems - Wideband Systems -
Comparisons of FDMA, TDMA, and DSCDMA - Capacity of DS-CDMA System -
Comparison of DS-CDMA vs. TDMA System Capacity - Random

Access Methods - Pure ALOHA - Slotted ALOHA. Carrier Sense Multiple Access (CSMA) -
Carrier Sense Multiple Access with Collision Detection - Carrier Sense Multiple Access with
Collision Avoidance (CSMA/CA) - Idle Signal Casting Multiple Access - Packet Reservation
Multiple Access — IEEE 802.3 — IEEE 802.4 — IEEE 802.5 — IEEE 802.11 — FDDI — SONET.

Routing: Network—Layer Routing, Least-Cost-Path algorithms, Non-Least-Cost-Path
algorithms, Intradomain Routing Protocols, Interdomain Routing Protocols, and Congestion
Control at Network Layer.

Logical Addressing: IPv4 Addresses, IPv6 Addresses - Internet Protocol: Internetworking,
IPv4, IPv6, Transition from IPv4 to IPv6. Transport and End-to-End Protocols: Transport
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Layer, Transmission Control Protocol (TCP), User Datagram Protocol (UDP), Mobile
Transport Protocols, performance evaluation of TCP protocol.

Application Layer: Principles of Network Applications, The Web and HTTP, File Transfer:
FTP, Electronic Mail in the Internet, Domain Name System (DNS), P2P File Sharing, Socket
Programming with TCP and UDP, Building a Simple Web Server.

Wireless Networks and Mobile IP: Infrastructure of Wireless Networks, Wireless LAN
Technologies, IEEE 802.11 Wireless Standard, Mobile IP, Wireless Mesh Networks
(WMNSs), Bluetooth networks, WiMax, and RFID.

Cell Relay and Asynchronous Transfer Mode(ATM) - ATM features, Protocol Architecture,
Virtual Channel and Virtual Paths, ATM Cells — Structure at UNI and NNI, Generic Flow
Control, Header Error Control, ATM Services — CBR,VBR,UBR,ABR. ATM Adaptation
Layers-AAL1, AAL2, AAL3/4, AAL5. ATM Traffic Control: Connection Admission Control
(CAC), Usage Parameter Control (UPC)-Virtual Scheduling Algorithm, Continuous State
Leaky Bucket Algorithm. Traffic Shaping.

Network Securities - Attacks, Services, Security Attacks, Security Services, Model for
Network Security, Conventional Encryption and Message Confidentiality, Conventional
Encryption Principles, Conventional Encryption Algorithms, Location of Encryption Devices,
Key Distribution, Public Key Cryptography and Message Authentication, Approaches to
Message Authentication, SHA-1, MD5, Public-Key Cryptography Principles, RSA, Digital
Signatures,.

Text Books:

1) William Stallings, Data and Computer Communication, Prentice Hall of India.

2) Behrouz A. Forouzan, Data Communication and Networking, McGraw-Hill.

3) Andrew S. Tanenbaum, Computer Networks, Prentice Hall.

4) James F. Kurose, Keith W.Ross, Computer Networking: A Top-Down Approach Featuring
the Internet, Pearson Education.

5) S.Keshav, An Engineering Approach to Computer Networking, Pearson Education.

45



EC 5315 Telecom Network Elective | 3-0-0 3 credits
Management

Course Outcomes: At the end of the course the student will be able to:

COo1 Manage LAN and wireless networks using monitoring tools

CO2 Analyze high speed networks and estimate the link performance
COos Use the network management and SNMP tools

CO4 Apply security aspects for network and mobility management

Mapping of course outcomes with program outcomes

PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
co1 | - 2 |- - 2 |- - - - - - -
co2 | - - 2 |- 2 |- - - - - - -
Co3 | - - - - - - - - - 2 - -
CO4 | - - - - - - - - 3 |- - 2

Detailed Syllabus:
Chapter 1: LAN Administration —
Introduction- Console and Agents- Automatic Software Distribution- Monitoring File Use-
Virus scanning- Printer Management- Storage Management- Reporting Bindery Data-
Process Scheduling- Console Text Viewer- Tracking Network Activity- Integrated Help
Desk.

Chapter 2: Managing the Wireless Networks— Introduction — Configuration Details- Mobile
IP- Spanning Tree Protocol- Performance Monitoring- Applying Filters- Logs- Setting SNMP
Traps- Virtual Networks- Managing TDM Systems.

Chapter 3: Managing Link Performance - Introduction- Digital Data Service- CSU
Functionality- Carrier Testing Services- User Controlled Diagnostics- Fractional T1-
Integrated Solutions- Integral Protocol Analyzers- SNMP for Management- Disaster
Recovery- Service Level Management- Conclusion.

Chapter 4: Managing High Speed Packet Networks- Introduction — Frame Relay-
Asynchronous Transfer Mode- IP Networks- Conclusion.

Chapter 5: Network Management Systems- Introduction- Management System Evolution-
Management in the Wired World- The Mechanics of SNMP- Graphical SNMP Tools- SNMP
on Wireless Networks- Telecommunications Management Networks- Open Source
Management Tools- Conclusion.

Chapter 6: Managing Network Security- Introduction- Threat Assessment- Securing the
Workplace- Securing the Network- Data Encryption- Virus Protection- Firewalls- Intrusion
Detection Systems- Remote Access Security- Policy Based Security- Network Management
System Security- Security Personnel- Security Training- Conclusion.

Chapter 7: Mobility Management in Wireless Networks.
Text Book:
1. N J Muller, LANs to WANs: The Complete Management Guide, Artech House, 2003.

2. JW Mark & W. Zhuang, Wireless Communications and Networking, PHI, 2005.
3. Terplan, Telecom Network Management, PHI, 1998.

46




| EC 5316 | VLSI System design | Elective | 3-0-0 | 3credits |

Prerequisites: None

Course Outcomes: At the end of the course the student will be able to:

Co1 Model the MOSFET device and understand the CMOS fabrication process

Co2 Estimate the performance of a given VLSI circuit

COos Analyze and test a given CMOS- Digital VLSI- subsystem

CO4 Analyze a given CMOS Analog VLSI sub-system

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi|2 |- - - - 1 - - - 1 - -
co2 | - - - - - 2 |- - - - - -
co3|2 |- - - - 2 |- - - 2 - -
co4 |2 |- - - - 2 |2 |- 1 |1 : :

Detailed Syllabus:
Chapter 1:
Introduction: Basic VLSI design cycle, design styles, review of transistor biasing.

Chapter 2:

MOS Transistor Theory: Current voltage relationship, different regions of operation of
MOSFET, channel length modulation, body bias effect, small signal model, device
capacitances

Chapter 3:

CMOS Processing Technology: Overview of integrated circuit processing,
photolithography, self-aligned MOSFET, isolation and wells, CMOS process flow, mask
design, layout, latch-up, defects and yield considerations, twin well and triple well processes,
scaling aspects

Chapter 4:

CMOS Circuit and Logic Design: Basic circuit and DC operation, CMOS inverter transfer
characteristics, propagation delay, power dissipation, driving large capacitive loads, CMOS
NAND, NOR gates, Exclusive-OR gate, efficient combinational logic circuits, transmission
gates

Chapter 5:
CMOS sequential logic circuits, dynamic logic circuit concepts, charge sharing, clock feed
through, domino logics.

Chapter 6:

Analog IC design: Biasing techniques, single stage amplifier, CS amplifier with diode
connected load, source degenerated CS amplifier, current mirror, sources and sinks,
cascode amplifier, differential amplifier, double ended to single ended conversion,
introduction to OP amp, band-gap reference circuits. Testing:Significance of DFT, Different
types of errors, faults, BIST, reliability aspects.
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Text Book:
1. Pucknel and Eshraghian, Basic VLSI Design, PHI, 3 rd Edition,1995

2. Neil H.E. Weste and Kamran Eshraghian, Principles of CMOS VLSI Design, Wesley,
2000.

3. Wayne Wolf, Modern VLSI Design, Pearson Education Asia, 2002.
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EC 5317 Advanced Image Elective | 3-0-0 3 credits
Processing

Prerequisites: None

Course Outcomes: At the end of the course the student will be able to

co1 Interpret, Analyze, model and Process the Image data.

Cco2 Analyze and evaluate image processing system

COos Simulate the working of image processing systems.

CO4 Identify optimal processing algorithm for the given Imaging problem.

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1l3 1 - - |- - - - - - - -
co2| 1 |3 - - - 1 - - - - - 1
co3| 2 |- - - - |- - - - |3 - -
co4a| 2 |- - [- - 2 |- - - - -

Detailed Syllabus:

Introduction: Digital Image Representation, Fundamental Steps in Digital Image
Processing, Elements of Digital Image Processing Systems.

Digital Image Fundamentals: Elements of Visual Perception, A Simple image model,
Image sensing and acquisition, Image Sampling and Quantization, Neighborhood of Pixels,
Pixel Connectivity, Labeling of Connected Components, Distance Measures, Arithmetic and
Logic Operations, Image Transformations, Perspective Transformations, Stereo Imaging.

Image Enhancement: Spatial Domain Methods, Point processing, Intensity
Transformations, Histogram Processing, Spatial filtering, Smoothing Filters, Sharpening
Filters, Image Enhancement in the Frequency Domain, smoothing filters, Low Pass Filtering,
sharpening filters, High Pass Filtering, Homomorphic filtering, Pseudo-Color Image
Enhancement.

Image Restoration: Model of image degradation/ restoration process, noise models,
restoration in presence of noise only- spatial filtering, periodic noise reduction by frequency
domain filters, Inverse filtering.

Image Compression: Fundamentals of Compression, Image Compression Model, and
Error free Compression, Huffman and LZW coding, Lossy Predictive Coding, and Transform
Coding.

Image Segmentation: Detection of Discontinuities, Line Detection, Edge Detection, Edge
Linking and Boundary Detection, Thresholding, Threshold Selection on Boundary
Characteristics, Region Growing, Region Splitting and Merging, Use of motion in
Segmentation.
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Image Representation and Description: Chain Codes, Polygonal Approximations,
Signatures, Skeleton, Boundary Descriptions, Shape Numbers, Fourier descriptors,
Moments, Topological Descriptors.

Image recognition and interpretation: Elements of an Image Analysis, Pattern and Pattern
Classes, Minimum Distance Classifier, Matching by Correlation, Baye’s Classifier, Neural
Network Training Algorithm, Structural methods, syntactic recognition.

Text Book:
1. Digital Image Processing, Rafael C Gonzalez and Richard E Woods, 2™

edition, Pearson Education Asia, New Delhi, 2010.

2. Digital Image Processing and Analysis: B. Chanda, D. Dutta Majumder, PHI,
New Delhi, 2006.

3. Fundamentals of Digital Image Processing: A.K. Jain, PHI, New Delhi, 2006.
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| EC 5318 | Satellite Communications | Elective | 3-0-0 | 3 credits

Course Outcomes: At the end of the course the student will be able to

Cco1l Understand the techniques to place a satellite in a geostationary orbit

COo2 Analyze and evaluate a satellite link performance

COo3 Choose an appropriate modulation, multiplexing, coding and multiple
access scheme for a given satellite communication link

CO4 Design and test analog and digital satellite communication systems for
the given specifications

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

coil1 |- 3 |- - - - - - - - -
coz2 |- 2 |3 |- - - - - - 2 - -
co3|1 |- 3 |2 |- - - - 1 |- - -
co4 | - - - - - 2 | - - 2 |2 - 2

Detailed Syllabus:

Satellite orbits: An overview of satellite communication, Satellite orbits, Kepler's law, Orbital
Elements, Eclipse effect, Sun transit outage, Placement of a satellite in a geostationary orbit,
Station keeping and Stabilization.

Orbital mechanisms: Kepler’s three laws, Orbit determination, Look angle determination

Communication link design: Basic transmission theory, Friss transmission equation, EIRP,
Completion Link design with and without frequency reuse, System noise temperature G/T
ratio, Noise figure and Noise temperature.

Modulation techniques: Digital Baseband Signals, Pulse Code Modulation, Time-Division
Multiplexing, Bandwidth Requirements, Digital Carrier Systems

Satellite sub systems: Attitude and Orbital Control System (AOCS), Telemetry Tracking
and Command (TT&C), Power System, Communications System, Space Craft Antennas,
Frequency Reuse Antennas. Earth station technology: Earth station configuration, Tracking
Telemetry, Direct Broad casting satellites, Home TV systems

Mobile satellite systems architecture
Satellite packet Communications transmission by FDMA, TDMA, VSAT Networks

Network error control: Linear block coding, Error rate with linear block coding,
Convolutional coding, Trellis coded modulation.Mobile Satellite Networks: Operating
Environment, MSAT Network Concept, CDMA MSAT Network, Statistics of mobile
propagation

Satellite navigation and GPS: Radio and Satellite Navigation, GPS Principles, GPS

Receivers and Codes, Satellite Signal Acquisition, GPS Receiver Operation and Differential
GPS
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Mobile base station antennas: Advanced Antenna Technologies, Three-Sector Reference
System, Three-Sector Omni directional Antenna, Transmit Diversity, Modular High-Gain
Antenna, Higher Order Sectorization, Fixed Multibeam Array Antenna, Steered Beam Array
Antenna, Sector Antenna, Integrated Multibeam Array Antenna

Text Book:

1.Tri T.Ha, Digital Satellite Communications, 2nd Edition, McGraw Hill, 2009.

2. WL Pritchard, Satellite Communication Systems Engineering,2nd Edition, Pearson,2003.
3. T.Partt,Satellite Communications,4 th Edition, John wiley,2003.
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http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970132001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970134001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970139001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970148001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970148001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970154001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970157001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970167001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970167001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970168001
http://accessengineeringlibrary.com/browse/antennas-for-base-stations-in-wireless-communications/p20017dfd9970129001#p20017dfd9970171001

EC 5319 Quality And Reliability OF | Elective | 3-0-0 3 credits
Electronic Systems

Course Outcomes: At the end of the course the student will be able to:

Co1 Understand the relevance of reliability for electronic systems

CO2 Develop systematic procedure to Investigate failures in electronic
systems

COos Compare the reliability performance of series- parallel, parallel-series
electronic systems

CcOo4 Identify the methods to determine the system availability and
maintenance

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 [ PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi|1 |- |- - - - - - - - - 1
co2| - |3 - - - - - - - - - -
co3| 1 |2 - - - - - - - 2 - -
co4| 1 |- - - - - - - ) - 2

Detailed Syllabus:

Introduction: Definition and Importance of Quality and Reliability.

Concepts of Reliability

Causes of failure, Life characteristic pattern, Modes of failure, Measures of Reliability,
Derivation of the Reliability Function, Reliability Specifications.

Failure Analysis Technique

Failure investigation, Data collections, Data forms, Data Sources Reliability Analysis, Use of
Probability distributions, Calculation of performance parameters, Survival curves and their
Calculation, Calculation of failure rate, application of Weibull Distribution.

System Reliability & Modeling: TYPES of Systems, Series, Parallel, Series-Parallel, and
Parallel-Series system, Standby Systems, Types of Standby redundancy, Reliability of
different systems, nature of reliability problems in electronic equipment, selection of
components.

Simulation & Reliability Prediction: Generation of Random Numbers, Generation of
random observations from a probability distribution, Applicability of Monte-Carlo Method,
Simulation languages.

Maintainability and Availability
Objectives of maintenance, designing for optimum maintainability and measure of
maintainability Availability: Uptime ratio, down time ratio and system availability.

Quality Reliability and Safety

Reliability and Quality Control, Quality Circles, Safety factor, increasing safety factors and
Case Studies

Text Book:

1.A.K.Govil, Reliability Engineering, TMH, 1983

2.B.S.Dhillion, Reliability Engineering in Systems Design and Operation, Van Nostrand
Reinhold Co., 1983.
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EC 5351 Communication System Core | 3-0-0 3 credits
Modeling

Prerequisites:
EC5301 Detection and Estimation Techniques
EC 5302 Digital Modulation and Techniques

Course Outcomes: At the end of the course the student will be able to:

Cco1 Model the communication signals and systems using simulation tools.

Cco2 Evaluate the performance of a given communication system

COo3 Apply software tools to simulate and demonstrate the working of a
communication system

CO4 Specify optimal modeling schemes for the given communication system

Mapping of course outcomes with program outcomes

PO1 [ PO2 | PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi|2 |- - - - - - - -2 - -
coz2| 1 |2 - - - 2 |- - - - - -
Co3 | - - - - - - - - - 3 - -
co4| - |- - 3 - 2 |- - - - - 2

Detailed Syllabus:

Introduction: Identifying the role of simulation in Communication Systems, Understanding
analytically tractable and intractable systems, deterministic and stochastic simulations with
examples, Mapping a problem into simulation model, system level modeling of timing
recovery subsystem, linear vs nonlinear models, random process modeling and simulation,
BER estimation

Quadrature Models: Low pass and band pass sampling, Up sampling and down sampling,
simulation sampling frequency, Low pass simulation model for band pass signals and
systems, low pass complex envelope- time domain and frequency domain representation,
quadrature models for random band pass signals, Linear band pass systems, LTI systems,
derivation of LPEQ components, Multi carrier signals, Nonlinear systems, time variant
systems.

Digital Filter models: Models and simulation techniques, CAD of IR digital filters, PLL
models, nonlinear phase model, simulating the PLL.

Random Signal Models: Generating and Processing random signals, uniform random
number generators, testing the random number generators, Mapping uniform RVs to an
arbitrary pdf, generating uncorrelated Gaussian random numbers, generating correlated
Gaussian random numbers, PN sequence generators, Post processing, Graphical
techniques, Histogram estimation, PSD estimation, Gain, Delay, SNR.

Monte Carlo methods: Monte Carlo estimation, Application to communication systems,

Monte Carlo simulation of PSK and QPSK systems, Semi-analytic BER estimation for PSK
and QPSK systems.
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Advanced Models: Modeling and simulation of baseband and band pass non-linearities,
Multi carrier case, Modeling and simulation of time varying systems, time and frequency
descriptions of LTV systems, Modeling and simulation of waveform channels, multipath
fading channel example, CASE STUDY - Modeling and Simulation of a cellular radio
system, CCl and effects of sectoring, Generation of snapshots and SIR computation.

Text Book:
1. Principles of Communication Systems Simulation: WH TRANTER et al, Pearson
Asia, 2010.

2. Signal Processing  Advances in Wireless and Mobile communication,GB
GIANNAKISet al, PHPTR, 2001
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EC 5352 Multimedia Core | 3-0-0 3 credits
Communications

Prerequisites: -

Course Outcomes: At the end of the course the student will be able to:

Cco1 Develop the multimedia content using multimedia tools

CO2 Understand various audio, video and joint coding techniques

COos3 Compare multimedia processors and standards

CO4 Identify the requirements of real time multimedia transfer on IP networks

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 |2 - |- - - 2 |- 3 |1 2 - -
coz |1 - -2 - - - -1 - - -
cos3| - |1 |- - - 2 -3 - - - -
co4|1 |2 - 2 |- - - - - - -

Detailed Syllabus:

Introduction and tools used for MM content development , Media interaction, biomodality of
human speech, Lip reading, speech driven talking heads, Lip synchronization, Lip tracking,
Audio to visual mapping

Biomodal person verification, Joint AV coding, Multimedia processing, Digital media, Signal
processing elements, Challenges in MM processing, Perceptual coding of Digital Audio

Transform audio coders, Image coding, video coding, Water marking techniques,
Organization, Storage and retrieval, ANNs for MMSP

Distributed MM systems, Multimedia processors, Multimedia OS, Multimedia communication
standards, MPEG-1, MPEG-2, MPEG-4, MPEG-7

Real time multimedia across Internet, packet audio/video multimedia transport across
IP/ATM Network, Wireless multimedia, mobile multimedia access for internet, multimedia
PCS

Text Books:
1. Multimedia Communication Systems: Techniques and Standards, KR RAO et al,

Pearson, 2002.

2. Insight into Mobile Multimedia Communication : D. BULL et al, Academic Press,
1999

3. Multimedia Systems Design : PK ANDLEIGH , K. THAKKAR, PHI,2002

4. Multimedia, TAY VAUGHAN,5/e, TMH, 2001
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| EC 5353 | Mobile Networks | Core | 3-0-0 | 3 credits |

Prerequisites: -

Course Outcomes: At the end of the course the student will be able to

Co1 Identify the issues and challenges of current and next generation
cellular and mobile networks.

Co2 Analyze access and resource allocation techniques.

COos Evaluate uplink and downlink budgets for GSM and CDMA networks

CO4 Understand and analyze OFDM- MIMO systems

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 [ PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi| - |2 - - 1 |2 |- - - - - 1
co2| - |1 - - (21 - - -1 - -
co3|[1 |2 - -1 2 - - -1 - -
CO4 | 2 2 |- - |- - - |- -1 - 2

An Overview of Wireless Systems — Introduction - Cellular Communications from 1G to 3G -
Road Map for Higher Data Rate Capability in 3G - Wireless 4G Systems - Future Wireless
Networks - Standardization Activities for Cellular Systems.

Teletraffic Engineering - Introduction - Service Level - Traffic Usage - Traffic Measurement
Units — Call Capacity - Definitions of Terms - Data Collection - Traffic Types - Blocking
Formulas - Erlang B Formula - Poisson’s Formula - Erlang C Formula - Comparison of
Erlang B and Poisson’s Formulas - Binomial Formula.

Radio Propagation and Propagation Path-Loss Models - Introduction — Free-Space
Attenuation — Attenuation over Reflecting Surface - Effect of Earth’s Curvature - Radio Wave
Propagation - Characteristics of Wireless Channel - Multipath Delay Spread, Coherence
Bandwidth, and Coherence Time - Signal Fading Statistics - Rician Distribution - Rayleigh
Distribution - Lognormal Distribution - Level Crossing Rate and Average Fade Duration -
Propagation Path- Loss Models - Okumura/Hata Model - Cost 231 Model - IMT-2000 Models
- Indoor Path-Loss Models - Fade Margin - Link Margin .

Fundamentals of Cellular Communications - Introduction - Cellular Systems - Hexagonal Cell
Geometry - Cochannel Interference Ratio - Cellular System Design in Worst-Case Scenario
with an Omnidirectional Antenna - Cochannel Interference Reduction - Directional Antennas
in Seven-Cell Reuse Pattern - Three-Sector Case - Six-Sector Case - Cell Splitting -
Adjacent Channel Interference (ACI) — Segmentation - Antenna System - Antenna Gain -
Performance Criteria of Antenna Systems - Relationship between Directivity, Gain, and
Beam Width of an Antenna - Helical Antennas - Diversity - Combining Methods - Rake
Receiver - Link Budgets.

Multiple Access Techniques - Introduction - Narrowband Channelized Systems - Frequency
Division Multiple Access - Frequency Division Duplex (FDD) and Time Division Multiple
Access - Time Division Duplex (TDD) System - Spectral Efficiency - Multiple Access Spectral
Efficiency - Overall Spectral Efficiency of FDMA and TDMA Systems - Wideband Systems -
Comparisons of FDMA, TDMA, and DS-CDMA - Capacity of DS-CDMA System -
Comparison of DS-CDMA vs. TDMA System Capacity - Random Access Methods - Pure
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ALOHA - Slotted ALOHA. Carrier Sense Multiple Access (CSMA) - Carrier Sense Multiple
Access with Collision Detection - Carrier Sense Multiple Access with Collision Avoidance
(CSMAJ/CA) - Idle Signal Casting Multiple Access - Packet Reservation Multiple Access.
GSM and CDMA Systems — GSM architecture — Traffic channels — Frame structure — call
processing - Concept of Spread Spectrum - System Processing Gain - Direct-Sequence
Spread Spectrum - Frequency-Hopping Spread Spectrum Systems - Requirements of
Spreading Codes - IS-95 CDMA System - Downlink (Forward) (BS to MS) - Uplink (Reverse)
(MS to BS) - Power Control in CDMA - Softer and Soft Handoff.

Mobility Management in Wireless Networks - Mobility Management Functions - Mobile
Location Management - Mobility Model - Mobile Registration - GSM Token-Based
Registration - IMSI Attach and IMSI Detach (Registration and Deregistration) in GSM -
Paging in GSM - Handoff Techniques - Handoff Types - Handoff Process and Algorithms -
Handoff Call Flows.

Wide-Area Wireless Networks (WANs) — GSM Evolution for Data - High Speed Circuit
Switched Data -General Packet Radio Service - Enhanced Data Rates for GSM
Enhancement - Third-Generation (3G) Wireless Systems - UMTS Network Reference
Architecture - Channel Structure in UMTS Terrestrial Radio Access Network - Spreading and
Scrambling in UMTS - UMTS Terrestrial Radio Access Network Overview - UTRAN Logical
Interfaces - Distribution of UTRAN Functions - UMTS Core Network Architecture - 3G-MSC -
3G-SGSN - 3G-GGSN - SMSGMSC/ SMS-IWMSC - Firewall - DNS/DHCP - Adaptive Multi-
Rate Codec for UMTS - UMTS Bearer Service - Management - Functions for UMTS Bearer
Service in the Control Plane - Functions for UMTS Bearer Service in the User Plane - Quality
of Service in UMTS - QoS Classes - QoS Attributes - High-Speed Downlink Packet Access
(HSDPA) - Freedom of Mobile multimedia Access (FOMA).

Planning and Design of Wide-Area Wireless Networks - Introduction - Planning and Design
of a Wireless Network - Radio Design for a Cellular Network - Radio Link Design -Coverage
Planning - Receiver Sensitivity and Link Budget - Link Budget for the GSM system - Uplink
Radio Link Budget for a CDMA System - Downlink Radio Link Budget for a CDMA System.
Fourth Generation Systems and New Wireless Technologies - 4G Vision - 4G Features and
Challenges -Applications of 4G - 4G Technologies - Multicarrier Modulation - Smart Antenna
Techniques - OFDM-MIMO Systems - Adaptive Modulation and Coding with Time-Slot
Scheduler - Bell Labs Layered Space Time (BLAST) System - Software- Defined Radio -
Cognitive Radio.

Text Book:

1) Theodore Rappaport, “Wireless Communication”,, Prentice Hall, 2nd Edition.
2) Stallings, “Wireless Communications and Networks”, Prentice Hall.

3) Schwartz, “Mobile Wireless Communications”, Cambridge University Press.
4) Mark and Zhuang, “Wireless Communications and Networking”, Prentice Hall.

5) Garg, “Wireless Communications and Networks”, Morgan Kaufmann.
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| EC 5354 | Secured Communication | Core | 3-0-2 | 4 credits |

Course Outcomes: At the end of the course the student will be able to:

COo1 Identify the requirements to implement and maintain a secure network
Cco2 Understand the role of IPSec in securing networks.

COo3 Design and implement firewall techniques

CO4 Implement authentication, data confidentiality and integrity algorithms

Mapping of course outcomes with program outcomes

PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi|1 |3 - - - - - - -
co2 |- - - - - - -2 1 - -
co3| - - - -2 - - - |3 - - 1
co4| - |- |- 2 |- - 3 - - 1

Detailed Syllabus:

Introduction - Computer Security Concepts - Security Attacks — Mechanisms — Model- Key
Terms, Symmetric Ciphers — Review of Classical Techniques.

Number Theory and Finite Fields - Divisibility and the Division Algorithm - The Euclidean
Algorithm - Modular Arithmetic - Groups, Rings, and Fields - Finite Fields of the Form GF(p)
- Polynomial Arithmetic - Finite Fields of the Form GF(2n) .

Cryptographic Hash Functions - Applications- Two Simple Hash Functions -
Requirements and Security - Hash Functions Based on Cipher Block Chaining - Secure
Hash Algorithm (SHA) - SHA-3.

Message Authentication Codes- Requirements- Functions - Codes - Security - MACs
Based on Hash Functions: HMAC - MACs Based on Block Ciphers: DAA and CMAC -
Authenticated Encryption: CCM and GCM - Pseudorandom Number Generation Using Hash
Functions and MACs - Digital Signatures - ElGamal Digital Signature Scheme -Schnorr
Digital Signature Scheme - Digital Signature Standard (DSS).

Pseudorandom Number Generation and Stream Ciphers - Principles of Pseudorandom
Number Generation - Pseudorandom Number Generators - Pseudorandom Number
Generation Using a Block Cipher - Stream Ciphers - RC4 - True Random Numbers -.
Asymmetric Ciphers- Prime Numbers - Fermat’s and Euler's Theorems- Testing for Primality
- The Chinese Remainder Theorem.

Block Cipher Operation - Multiple Encryption and Triple DES - Electronic Codebook Mode
- Cipher Block Chaining Mode - Cipher Feedback Mode - Output Feedback Mode- Counter
Mode - XTS Mode for Block-Oriented Storage Devices

Advanced Encryption Standard - The Origins AES — Structure - Round Functions — Key
Expansion - An Example — Implementation

Public-Key Cryptography and RSA - Principles- The RSA Algorithm - Proof of the RSA
Algorithm - The Complexity of Algorithms - Diffie-Hellman Key Exchange - ElGamal
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Cryptosystem-  Elliptic Curve Arithmetic - Elliptic Curve Cryptography - Pseudorandom
Number Generation Based on an Asymmetric Cipher .

Key Management and Distribution - Symmetric Encryption - Asymmetric Encryption -
Distribution of Public Keys - X.509 Certificates - Public Key Infrastructure - User
Authentication Protocols - Remote User Authentication Principles - Remote User
Authentication Using Symmetric Encryption — Kerberos - Remote User Authentication Using
Asymmetric Encryption - Federated ldentity Management.

Transport-Level Security - Web Security Issues- Secure Sockets Layer (SSL)- Transport
Layer Security (TLS) —HTTPS - Secure Shell (SSH)- Wireless Network Security - IEEE
802.11 Wireless LAN Overview - Wireless Application Protocol Overview - Wireless
Transport Layer Security - WAP End-to-End Security - Electronic Mail Security - IP Security
- Overview - IP Security Policy - Encapsulating Security Payload - Combining Security
Associations- Internet Key Exchange - Cryptographic Suites.

Text Book:

1. Williams Stallings, Cryptography and Network Security, Pearson, 2011.

2.Bruice Schneier, Applied Cryptography,2nd Edition, Wiley India Pvt, Ltd.2009
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| EC 5355 | Multimedia Communication Laboratory |[Lab | 0-0-3 | 2 credits |

Course Outcomes: At the end of the course the student will be able to:

COo1 Process audio and video files

CO2 Implement the digital watermarking techniques

COos Evaluate characteristics of images and videos stored in different
formats

CO4 Create multimedia documents using software tools

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 |3
co2 |3 2 1
CO3 |3 1
CO4 | 3

Multimedia Experiments

1) Implement DVI coding for still images.
2) Implement the following entropy encoding for still pictures (captured through webcam)
(i) Runlength coding
(i) Huffman coding
(i) Arithmetic coding
3) Implement the following hybrid coding techniques for still image (captured through
webcam)
(i) JPEG
(i) MPEG
(iii) H.261
4) Study and implement YIQ and YUV video encoding standards.
5) Understand the following related to video controller and video standard
(i) CGA, VGA, EGA, XGA, VGA
(i) Spatial and temporal characteristic of HDTV, NTC, PAL, ECAM
6) Study the CD-I (CD-interactive) audio and image encoding standards
(i) Implement audio coding using existing tools (audio to be captured through MIC)
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| EC 5356 | Modeling and Simulation Lab | Lab | 3-0-0 | 3credits |

Prerequisites:
i) EC5301 Detection and Estimation Techniques
i) EC 5302 Digital Modulation and Techniques

Course Outcomes: At the end of the course the student will be able to:

COo1 Design and simulate a communication system.

COo2 Interpret, Analyze, model and process a communication signal.
COo3 Implement different sampling techniques

CO4 Model non-linearity in the communication systems

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 3
coz2| 3
COo3 3
CO4 3

Detailed Syllabus:
A) Cycle — 1 Experiments:

- Set of experiments to be done by each student individually

- Develop and Execute the MATLABand SCILAB codes for all the experiments given below

1) Low pass and Band pass Sampling, Quantization and Reconstruction models

2) Generation and Detection of PSK, QPSK, QAM, DPSK signals

3) Simulation of the Butterworth filter, Effect of windowing in FIR filters, IIR filter techniques

4) RRC pulse generation

5) Second order PLL model

6) Generation of Random Binary signal, Testing of the random numbers

7) Mapping uniform pdf into arbitrary pdf,

8) Generation of Gaussian random signals, Pseudo Noise signal generation,

9) Histogram estimation of pdf, PSD estimation,

10) Monte Carlo simulation of BPSK, BFSK,

11) Propagation Delay estimation, QPSK phase jitter sensitivity estimation,

12) BER estimation for PSK and QPSK,

13) Baseband linear and nonlinearity models,

14) Spectral spread in Time variant systems,

15) Frequency selectivity and time varying model of LTV channel

16) Multi path fading model,

17) CASE STUDIES - CDMA simulation, FDM simulation, Mobile Channel Simulation.
B) Cycle — 2 Experiments: Each student individual - Mini Project-

- Select OPEN SOURCE Communication System Simulation software like — OMNeT,
SysView,openWNS, Optilux, VSS, etc.
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- Test its features and execute all simulation features and library functions of it.

C) Cycle - 3 Experiments: Case Study:

e Form groups, each of 3 student members.
e Take one case study related to simulation model of any Communication system and
simulate.

Text Book:

Principles of Communication Systems Simulation: WH TRANTER et al, Pearson Asia, 2010.
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| EC 5361 | Fuzzy Systems and Neural Networks | Elective | 3-0-0 | 3 credits

Course Outcomes: At the end of the course the student will be able to:

Co1 Identify basic building blocks of an artificial neural network

CO2 Implement algorithms of supervised and unsupervised learning in
neural networks for the given application

COo3 Comprehend the working of rule based and knowledge based neural
networks

CcOo4 Design and implement a fuzzy neural net

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coil| 1 - - 1 - - - - 1 - 1
co2| 1 - - - - - - - - 3 - -
co3| 2 - - - 1 - - - - - - 1
co4| - - - - 2 - - - - - - 1

Detailed Syllabus:
Introduction: Background and History; Knowledge-based Information processing; Neural
Information Processing; Hybrid Intelligence.

Basic Neural Computational Models: Basic concepts of Neural Nets (such as node
properties, Network properties and Dynamics); Inference and learning (Data representation
and functional classification); Classification models (single layer Perceptron’s, multilayer
perceptrons); Association models (Hop field Nets, Bi- directional associative memories); Self
organizing models (Kohonen Networks, Competitive learning, Hebbian learning).

Learning: Supervised and Unsupervised learning; Statistical learning; Neural Network
learning (Back propagation, Radial basis Function Networks, ART Networks); Genetic
Algorithms.

Knowledge Based Neural Networks: Rule-based Neural networks; Network Training;
Decision Tree Based NN’s;

Incremental Learning: Principles; Symbolic methods; Neural Network Approaches
(Probabilistic NN’s); Incremental RBCN.

NN Applications: Signal Processing; Computer Vision; Medical Applications; Automated
Inspection and Monitoring; Business and Finance.

Fuzziness Vs Probability: Fuzzy Sets & Systems; The Geometry of Fuzzy sets; The Fuzzy

Entropy theorem; The subset hood Theorem; The Entropy Subset hood theorem.
Fuzzy Associative Memories: Fuzzy & Neural Function Estimators; Fuzzy Hebbian FAMs;

Adaptive FAMs. Comparison Of Fuzzy & Neural Systems: Case studies.

Text Book:
1. Neural Networks in Computer Intelligence by Limin Fu, McGraw Hill Co., 1994.

2. Neural Networks & Fuzzy systems by B.Kosko, Prentice Hall (India) Ltd., 1992.
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| EC 5362 | Digital Signal Processing Architectures | Elective | 3-0-0 | 3 credits |

Prerequisites: -

Course Outcomes: At the end of the course the student will be able to:

Co1 Identify the unique features of Digital signal processors

Co2 Understand the architectural improvements in programmable DSP
devices

COos3 Implement basic DSP algorithms on programmable DSP platform

CO4 Interface serial and parallel /O devices to DSP processor

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
coi| 1 | - - - -2 - - - - - -
coz2| 1 | - - 2 N T - - - -
cos| 2 | - - - - - - - - 3 - 2
co4| - . . 2 1| - . - 1 - -

Detailed Syllabus:

Introduction to Digital Signal Processing

A Digital Signal-Processing System, Programmable Digital Signal Processors, Major
Features of Programmable Digital Signal Processors, The Sampling Process, Discrete
Fourier Transform (DFT) and Fast Fourier Transform (FFT), Digital Filters, Analysis and
Design Tool for DSP systems: MATLAB

Computational Accuracy in DSP Implementations
Number formats for signals and coefficients in DSP systems, Dynamic Range and Precision,
Sources of Error in DSP Implementation, A/D Conversion Errors, D/A Conversion Errors

Architecture for Programmable DSP Devices
DSP Computational Building Blocks, Bus Architecture and Memory, Data Addressing
Capabilities, Programmability and Program Execution, Speed Issues

Programmable Digital Signal Processors.

Commercial Digital Signal Processing Devices, Data Addressing Modes of TMS320C54xx
Processors, Memory space of TMS320C54xx Processors, TMS320C54xx Instructions and
Programs

Development Tools for Digital Signal-Processing Implementations
DSP Development Tools, the DSP System Design Kit (DSK), the Assembler and the
Assembly Source File, The Linker and Memory Allocation, The Code Composer Studio

Implementation of Basic DSP Algorithms

The Q-notation, FIR Filters, IIR Filters, Interpolation Filters, PID Controller, Adaptive
Filters,2-D Signal Processing

Implementation of FFT Algorithms

An FFT Algorithm for DFT Computation, A Butterfly Computation, Bit Reversed Index
Generation, An 8-point FFT Implementation on the TMS320C54xx, Computation of the
Signal Spectrum
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Interfacing Memory and Parallel I/O Peripherals to Programmable DSP Devices
Memory Interface, Parallel Input Output Interface, Programmed I/O, Interrupts and /O,
Direct Memory Access (DMA)

Interfacing Serial Converters to Programmable DSP Devices

Synchronous serial interface, A Multi-Channel Buffered Serial Port (McBSP), McBSP
Programming, A CODEC Interface Circuit, CODEC Programming, A CODEC-DSP Interface
Examples

Applications of Programmable DSP Devices
A DSP System, DSP Based Biotelemetry Receiver, A Speech Processing System, An Image

Processing System, A Position Control System for a Hard Disk Drive, DSP Based Power
Meter

Text Book:
1. B.Venkatramani, M.Bhaskar, DSP Architectures and Algorithms, TMH 2002.

2. J.G.Proakis, Algorithms for Statistical Signal Processing, Pearson 2002.

3. N.Benvenuto, G.Cherubini, Algorithms for Communication Systems and Applications,
John Wiley 2005.

66



EC 5363 Embedded and Real Time Elective | 3-0-0 3 credits
Operating Systems

Prerequisites: -
Course Outcomes: At the end of the course the student will be able to:

Cco1 Comprehend the process of embedded system development
CO2 Analyze the performance of a simple embedded system

Cos3 Program and test an embedded system

Co4 Identify the unique characteristics of real-time systems

Mapping of course outcomes with program outcomes

PO1 [ PO2 [ PO3 [ PO4 [ PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 | - 1 |- - |1 - |- - - - - -
coz | - 2 |- - - - 2 |- - - - -
co3|[1 |2 - - - - - - - 3 - -
co4| - |1 - - - |- - - - |3 - 2

Detailed Syllabus:

Introduction to Embedded Computing: Embedded systems Overview, Characteristics of
embedded computing applications, Design Challenges, Common Design Metrics, Processor
Technology, IC Technology, Trade-offs.

The Process of Embedded System Development: The development process,
Requirements, Specification, Architecture Design, Designing Hardware and Software
components, system Integration and Testing.

Hardware platforms: Types of Hardware Platforms, Single board computers, PC Add-on
cards, custom-built hardware platforms, ARM Processor, CPU performance, CPU power
consumption, Bus-based computer systems, Memory devices, /0O devices ,component
interfacing, Designing with microprocessors, system level performance analysis.

Program Design and Analysis: components for Embedded programs, Models of programs,
Assembly, Linking, and loading, basic compilation technigues, software performance
optimization ,program level energy and Power analysis, Program validation and Testing

Real-Time Operating Systems: Architecture of the kernel, Tasks and Task Scheduler,
Scheduling algorithms, Interrupt Service Routines, Semaphores, Mutex, Mailboxes,
Message queues, Event Registers, Pipes, Signals, Timers, Memory management, Priority
Inversion problem. Overview of off-the shelf operating systems-MicroC/OS Il, Vxworks, RT
Linux.

Overview of Hardware —Software co design

Text Book:
1. Wayne Wolf: Computers as Components-Principles of Embedded Computer System
Design, Morgun Kaufmann Publisher-2006.
2. David E-Simon: An Embedded software Primer, Pearson Education, 2007.
3. K.V.K.K. Prasad, Real-Time Systems: Concepts Design and Programming,
Dreamtech Press, 2005.
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EC 5364 Wireless Sensor Networks | Elective | 3-0-0 3 credits

Course Outcomes: At the end of the course the student will be able to:

COo1 Identify the constituents of Wireless Sensor Networks

Co2 Understand the challenges in network coverage and routing for energy
efficiency

COos3 Define node Architect for specific applications

CO4 Program sensor network platforms using specialized operating system

COs5 Understand upcoming challenges in Sensor Networks.

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COo1 3

CO2 3

CO3 |2 2 3

CoO4 3

CO5 3

Detailed Syllabus:

Chapter 1:

Introduction

Constraints and Challenges, Opportunities and Challenges in Wireless Sensor Networks,
Advantages of Sensor Networks (Energy Advantage and Detection Advantage), Sensor
Network Applications, Smart Transportation, Collaborative Processing, Key Definitions

Chapter 2:

Sensor Network Architecture and Applications

Introduction, Functional Architecture for Sensor Networks, Sample Implementation
Architectures, Classification of WSNs, Characteristics, Technical Challenges, and Design
Directions, Technical Approaches, Coverage in Wireless Sensor Networks, Location in
Wireless Sensor Networks, Data Gathering and Processing

Chapter 3:
Infrastructure Establishment: Topology Control, Clustering, Time Synchronization,
Localization and Localization Services

Chapter 4:

Sensor Network Platforms and Tools: Individual Components of SN Nodes, Sensor
Network Node, WSNs as Embedded Systems, Sensor Node Hardware, Sensor Network
Programming Challenges, Node-Level Software Platforms, Node-Level Simulators,
Programming beyond Individual Nodes: State-Centric Programming.

Chapter 5:

Taxonomy of Routing Techniques: Routing Protocols, Future Directions,
Applications/Application Layer Protocols, Localization Protocols, Time Synchronization
Protocols, Transport Layer Protocols, Network Layer Protocols, Data Link Layer Protocols
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Text Book:
1. Wireless Sensor Networks: F. ZHAO, C GUIBAS, Elsevier,

Morgan Kaufmann, 2004.
2. Hand book of Sensor Networks, MOHAMMAD ILYAS,

IMAD MAHGOUB, CRC Press,2005.
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| EC 5365 | Optical Networks | Elective | 3-0-0 | 3credits |

Prerequisites: -
Course Outcomes: At the end of the course the student will be able to:

Ccol Comprehend the interaction among the seven layers in the network

COo2 Identify the methods to increase the capacity of a network through
wavelength routing.

COos3 Distinguish three generations of optical networks and their
characteristics

CO4 Specify the control and management functions of optical networks

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l |1
co2 | -
COo3 | -
CO4 | -

- 2 - - - 2 - - - -
1

- - - 2 - - - - - -

NINFPIN

Detailed Syllabus:

Introduction to optical networks — Principles of optical transmission — evolution of optical
networks — components and enabling technologies — Wavelength Division Multiplexing —
WDM network architectures, broadcast and select networks, linear light wave networks, and
wavelength routed networks, - Issues in broadcast and select networks.

Static traffic routing in wavelength routed networks - Virtual topology design — problem
formulation and algorithms — design of multifibre networks —  virtual topology
reconfiguration — problem formulation — Reconfiguration due to traffic changes -

reconfiguration for fault restoration — Network provisioning.

Dynamic traffic routing in wavelength routed networks — Routing and wavelength
assignment algorithms — Centralized and distributed control — Introduction to wavelength
convertible networks — wavelength rerouting.

Control and Management — Functions — Framework — Information model — Protocols —
Optical layer services and interfacing — Network Survivability — Protection in SONET /SDH —
Protection in IP networks — Optical layer protection — Schemes.

Next generation optical internets — burst switching — packet switching (IP-over-WDM) —
Multicast traffic routing — source routed trees - Access networks -
AON,FTTC,FTTH,MONET — Traffic grooming — Optical fiber burst switching, OTDM.

Text Book:
1. C.Siva Ram Murthy and Mohan Guruswamy, “WDM Optical Networks: Concepts,
Designs And Algorithms”, Prentice Hall of India, 2002. (Units I, II, Ill, and V).

2. Rajiv Ramaswami and Kumar N. Sivarajan, “Optical Networks: A Practical
Perspective”, Morgan Kauffman (Elsevier Indian Edition), Second Edition, 2004. (UNIT
IV and V).
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EC 5366 Mobile Handset Design Elective | 3-0-0 3 credits

Course Outcomes: At the end of the course the student will be able to:

Ccol Understand the architecture of a mobile handset

Co2 Identify mobile handset virtual machine and power management
COo3 Classify mobile handset technologies

CO4 Design and test a GSM modem

Mapping of course outcomes with program outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

coilz2 |2 |- - - - - |- - - -

coz| - - ]2 - - - - - ]2 - - -
co3| - |2 |- - |- 2 |- |- - - - 1
Co4 |- 3 |- 2 |- 2 |- - 1 |2 - -

Detailed Syllabus:

Problem Analysis in Mobile Communication System- Introduction to Wireless Channels-
Impact of Signal Propagation on Radio Channel- Signal Attenuation and Path Loss-Link
Budget Analysis-Multipath Effect-Delay Spread-Doppler Spread-Fading-Signal Fading
Statistics-Interference-Noise.

High Frequency Amplifier Design —Introduction- Zeros as bandwidth Enhancers- The
Shunt Series Amplifiers-Tuned Amplifiers- Neutralization and Unilateralization- Cascaded
Amplifiers- AM PM Conversions.

Voltage References and Biasing- Introduction- Review of Diode Behavior- Diodes and
Bipolar Transistors in CMOS Technology- Supply Independent Bias Circuits- Band gap
Voltage Reference- Constant-gm Bias.

Noise, LNA Design, and Mixers — Introduction- Thermal Noise- Shot Noise- Flicker Noise-
Popcorn Noise- Classical Two Port Noise Theory- Typical Noise Performance- LNA
Topologies- Power Constrained Noise Optimization- Design Examples- Spurious Free
Dynamic Range- Mixer Fundamentals- Non Linear Systems as Linear Mixers- Multiplier
Based Mixers- Sub sampling Mixers.

Feed Back Systems, RF Power Amplifiers, Phase Locked Loops- A Brief History of
Modern Feedback- Desensitivity of Negative Feedback Systems — Stability of Feedback
Systems- Gain and Phase Margin as Stability Measures- Root Locus Techniques- Modeling
Feed Back Systems, Errors in Feed Back Systems- Log Compensations- Lead
Compensations- Class A,AB,B,C,D,E,F Power Amplifiers. Modulation of Power Amplifiers- A
Short History of PLLs- Linearized PLL Models- Phase Detectors- Sequential Phase
Detectors- Loop Filters and Charge Pumps.

Oscillators and Synthesizers, Phase Noise- Introduction- The Problem with Purely Linear
Oscillators- Resonators- Negative Resistance Oscillators- Frequency Synthesizers- Phase
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Noise- the Roles of Linearity and Time Variation in Phase Noise- Circuit Examples-
Amplitude Response- Transmitter Architectures.

Design Solutions and Analysis for Mobile Handsets- Introduction- Diversity- Channel
Estimation and Equalization- Different Techniques for Interference Mitigation- Channel
Coding- Automatic Repeat Request (ARQ) and Incremental Redundancy- Interleaving-
Modulation- Bit Rate, Baud Rate, and Symbol Rate.

GSM Radio Modem Design- Introduction- GSM Logical Channels- GSM Physical Channel-
GSM Bursts- Burst RF Output Spectrum- Channel Allocation- GSM Frame Structure-
Combination of Logical Channels- Design of Transmitter and Receiver Blocks for GSM-
Radio Modem.

GSM Mobile Phone Software Design- Introduction to GSM Mobile Handset Software-
Operating System Software- Device Driver Software- GSM System Protocol Software-
Speech and Multimedia Application Software.

Anatomy of a GSM Mobile Handset- Introduction to the GSM Handset- Functional Blocks
Inside a GSM Mobile Phone- Hardware Block Diagram of a Mobile Phone- GSM Transmitter
and Receiver Module- Antenna- Analog to Digital Conversion (ADC) Module- Automatic
Gain Control (AGC) Module- Automatic Frequency Correction Module- Loudspeaker-
Microphone (MIC)- Subscriber Identity Module (SIM)- Application Processing Unit- Camera-
LCD Display- Keypad- Connectivity Modules- Battery- Clocking Scheme- Alert Signal
Generation- Memory- GSM Receiver Performance.

UMTS Radio Modem Design- Introduction- Frequency Bands- Radio Link Frame Structure-
Channel Structure- Spreading, Scrambling, and Modulation- Uplink Physical Channels-
Downlink Physical Channels- Timing Relationship between Physical Channels- Transmitter
Characteristics- Different Channel Usage in Various Scenarios- Compressed Mode.

Text Book:

1) Thomas H Lee: The Design of CMOS Radio Frequency Integrated Circuits, 2"
Edition, Cambridge University Press, 2009.

2) Sajal K Das, Mobile Handset Design, John Wiley & Sons (Asia) Pvt. Ltd. 2010.
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