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Academic Ordinance for Postoraduate Studies

1. Definitions

1.1 ‘University’ means Rajshahi University of Engineering & Technology abbreviated as RUET.

1.2 ‘Syndicate’ means the Syndicate of the University.

1.3 ‘Academic Council’ means the Academic Council of the University.

1.4 ‘CASR’ means the Committee for Advanced Studies and Research of the University.

1.5 ‘PGAC’ means the Post Graduate Academic Committee in a degree awarding department of the University.
1.6 ‘DSC’ means the Doctoral Scrutiny Committee.

2. Programs and Degrees Offered

The postgraduate (PG) programs of the University include Master’s Program and Doctoral Program. Master’s program
includes Master of Science, Master of Engineering and Master of Philosophy. The doctoral program only offers Doctor of
Philosophy. The PG degrees to be offered under this ordinance are as follow:

2.1 Master of Science in

i) Civil Engineering abbreviated as M. Sc. Engg. (CE).

ii) Electrical & Electronic Engineering abbreviated as M.Sc.Engg. (EEE).
iii) Computer Science and Engineering abbreviated as M.Sc. Engg. (CSE)
iv) Electronics & Telecommunication Engineering abbreviated as M.Sc.Engg. (ETE).
v) Glass and Ceramic Engineering abbreviated as M.Sc.Engg. (GCE).

vi) Industrial and Production Engineering abbreviated as M.Sc. Engg. (IPE)
vii) Mechanical Engineering abbreviated as M.Sc. Engg. (ME).

viii) Mechatronics Engineering abbreviated as M.Sc. Engg. (MTE).

ix) Mathematics abbreviated as M. Sc. (Math)

x) Physics abbreviated as M. Sc. (Phy)

xi) Chemistry abbreviated as M. Sc. (Chem)

2.2 Master of Engineering in

i) Civil Engineering abbreviated as M. Engg. (CE).
ii) Electrical & Electronic Engineering abbreviated as M.Engg. (EEE).
iil) Computer Science and Engineering abbreviated as M. Engg. (CSE)
iv) Electronics & Telecommunication Engineering abbreviated as M.Engg. (ETE).
v) Glass and Ceramic Engineering abbreviated as M.Engg. (GCE).
vi) Industrial and Production Engineering abbreviated as M.Engg. (IPE)
vii) Mechanical Engineering abbreviated as M.Engg. (ME).
vii) Mechatronics Engineering abbreviated as M. Engg. (MTE).
2.3 Master of Philosophy in

1) Mathematics abbreviated as M. Phil (Math)
ii) Physics abbreviated as M. Phil (Phy)
iii) Chemistry abbreviated as M. Phil (Chem)

2.4 Doctor of Philosophy

The degree of Doctor of Philosophy abbreviated as Ph. D. shall be offered by the department of:
1) Civil Engineering
ii) Electrical & Electronic Engineering
ii1) Computer Science and Engineering
iv) Electronics & Telecommunication Engineering
v) Glass and Ceramic Engineering
vi) Industrial and Production Engineering
vii) Mechanical Engineering
viii) Mechatronics Engineering
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ix) Mathematics
x) Physics
xi) Chemistry

3. Admission Requirements
3.1 A candidate must have a minimum GPA of 3.5 in the scale of 5.0 or its equivalent in the pre-university examinations.

3.2 (a) A candidate must have a B. Sc. Engg. or an equivalent degree from any recognized University/ Institute in the
relevant/ related field with a minimum CGPA of 2.75 in the scale of 4.0 or its equivalent.

(b) For admission to the M.Sc./M.Phil programs offered by the faculty of Applied Science & Humanities of the University,
a candidate must have an B. Sc. (M.Sc for M.Phil) or equivalent degree from any recognized University/ Institute in the
relevant/related field with a minimum CGPA of 2.75 in the scale of 4.0 or its equivalent in all levels of the
University/Institute.

3.3 For admission to the Ph. D. program, a candidate must have an M. Sc. Engg./M. Engg./M.Sc/M. Phil or an equivalent
degree in the relevant branch from any recognized University/Institution with a minimum CGPA of 3.00 in the scale of
4.0 or its equivalent.

3.4  If the supervisor(s) is satisfied with his/her research work, a student in M. Phil program of this University may be
transferred to the Ph.D. program with retrospective registration using the prescribed form on recommendation of the
supervisor(s), relevant PGAC, CASR and with the approval of the academic council. But for such transfer, the student
must complete the course work requirements for a Ph. D degree and publish at least two papers in peer reviewed reputed
Journals. In case of such a transfer, the students shall normally apply at the end of his/her last semester of study.

4. Admission Procedure

4.1  Applications for admission shall be invited through regular means of advertisement and shall be received by the registrar
through prescribed application form.

4.2  There shall be an admission Committee in each department as constituted by the respective PGAC. The admission
committee will scrutinize the applications.

4.3  The eligible applicants may be required to appear in a written and/or oral test conducted by the admission committee
formed by respective department. The committee, on the basis of the admission test result, will approve a list of
prospective students for admission into the PG programs of the concerned department.

4.4 Full time teachers of RUET, who are applicants for admission to any PG program of the University, need not to sit for
the admission test.

4.5  Every selected candidate shall have to get himself/herself admitted/registered to the University within the prescribed
time limit on payment of prescribed fees.

4.6 Eligibility for the admission of foreign students shall be examined by the equivalence committee.

4.7  On recommendation of the PGAC and CASR the rules for admission into PG programs may be amended from time to
time by the Academic Council.

5. Academic Regulations

5.1  There shall be two semesters, namely odd and even, in one academic year. Normally, odd semester will start in April
and the even semester will start in October.

5.2 (a) For full time students, the minimum duration of the M.Sc.Engg., M.Sc., and M. Engg. degrees shall be three
semesters. The M. Phil programs shall be four semesters. However, a candidate must complete all requirements for the
M.Sc.Engg./M. Engg./M.Sc./M. Phil degree within five academic years from the date of his/her first enrolment.

(b) For part time students, the minimum duration of the M.Sc. Engg., M. Engg. and M.Sc. programs shall be four
semesters. The M. Phil courses shall be five semesters. However, a candidate must complete all requirements for the
M.Sc.Engg./M. Engg./M.Sc./M. Phil degree within five academic years from the date of his/her first enrolment.

5.3  (a) For full time students, the minimum duration of the Ph. D. course shall be six semesters. However, a student must
complete all the requirements for the Ph. D. degree within seven academic years from the date of his/her first enrolment.
(b) For part time students, the minimum duration of the Ph. D. course shall be eight semesters. However, a student must
complete all the requirements for the Ph. D. degree within seven academic years from the date of his/her first enrolment.

5.4  The courses to be offered in a semester shall be determined by the respective department.

5.5  Academic progress shall be measured in terms of credit hours earned by a student. One credit hour for theory course
shall normally require one hour of class attendance per week in a semester. While one credit hour for thesis, project and
laboratory classes should normally require three hours of work per week in a semester.
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5.8

Status of a student

There shall be two categories of students, namely -
(1) Full time: A full time student will not ordinarily be a full time/part time employee of any organization. However,
the employee of any organizionsation may be admitted as a full time student only if he/she is on study leave or
deputation from his/her organization for the entire program duration. A full time student may be awarded
teaching/research assistantship in this University.

(i) Part Time: A part time student is a student who is a part time/full time employee of any organization. He/she must
submit a permission letter from the employer during admission. A part time Ph. D. student shall have to take leave from
his/her employer, for at least two semesters (not exceeding one Calendar year) for the program; and he/she must join
the program with the approved leave not later than the beginning of their fourth semester.

The PGAC of the department may allow a student to switch from part time to full time or vice versa upon submission
of valid document(s) by a student in favour of his/her unengagement/unemployment to any part time/full time job at
any organization. The concerned department will inform the controller of examination for such a change in the status
of the students.

The concerned PGAC may permit a PG student to withdraw his/her name from the program for a total period of five
academic years for Ph. D. program and three academic years for M.Sc. Engg./M. Engg./ M.Sc./M. Phil programs on
the recommendation of the supervisor (if any)/course advisor. Such withdrawal period will be assessed as academic
exmption and will be ignored for the calculation of total academic years spent by the student to complete the course.

Course Registration

Every registered student shall be assigned a course advisor by the Head of the department. The course advisor shall be
a full time teacher of the department and not below the rank of an Assistant Professor having a Ph. D. or equivalent
degree. Students shall seek advise from his/her course advisor whenever necessary on any mater related to the PG
program.

Every student shall have to register the course(s) of the current semester within the prescribed time limit with approval
from his/her course advisor/ supervisor.

A full time student can register a maximum of 15 credit hours of the theory course per semester.
A part time student can register a maximum of 9 credit hours of the theory courses per semester.

A student may be allowed to register theory courses offered by other departments of this University on approval of the
supervisor, the concerned Head, and the course teacher(s), as follows:

Degree Maximum allowable | Maximum allowable
Theory Course Credit hours

M. Sc. Engg 2 6

M. Engg 3 9

M.Sc. 2 6

M. Phil 3 9

Ph.D 1 3

Credit Transfer

After the first semester the respective PGAC may consider a student’s application to transfer the credits earned
elsewhere if the following conditions are fulfilled:

i) The credits should be earned from a recognized University or Institution.

i) A maximum of 50% Credit-Hours in course work may be transferred.

iii) Credits earned before five academic years from the date of application will not be considered.

iv) Only B+ or higher grades will be counted.

5.9 Requirements for Continuation of a Program

59.1

592

If ‘F’ grade is obtained in three or more subjects by a student in any semester, he/she will not be allowed to continue
the program.

If at the end of the 1* semester, the GPA of a student falls below 2.50 (including C grades) he/she will not be allowed
to continue the program.

5.9.3 Termination of studentship from a program of a department due to Articles 5.9.1 and/or 5.9.2 shall not obstruct him/her

to seek admission to the same or another post graduate program of the university following due procedures.
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5.9.4 1If a Ph. D. student fails to qualify the comprehensive examination in two chances, he/she shall not be allowed to

continue the program.

5.10 Minimum Credit Hour Requirements for the Degree

Minimum requirements of the theory and thesis/project credit hours to be earned by a student for different degrees are
as outlined in the following table:

Degree Theory Thesis Project Total
M. Sc. Engg 18 18 - 36
M. Engg 30 - 6 36
M. Sc. 18 18 - 36
M. Phil 24 24 - 48
Ph.D 9 45 - 54

6. Grading System

6.1

Letter grade system will be applied in assessment of the performance of a student in semester examination. Numerical
marking may be made in answer scripts but all final gradings to be reported to the Head of the department in prescribed
form, shall be in the letter grade as outlined below:

Marks obtained Grades | Description Grade Points
90% and above A+ Excellent 4.0
80% to below 90% A Very good 35
70% to below 80% B+ Good 3.0
60% to below 70% B Average 2.5
50% to below 60% C Pass 2.0
Below 50% F Fail 0.0

S Satisfactory

U Unsatisfactory

W Withdrawn

6.1.1 Courses in which a student gets ‘F’ grades shall not be counted towards credit hour requirements and for the calculation

of Grade Point Average (GPA).

6.1.2 If a student registers a course in a semester but unable to sit for the examination due to unavoidable reasons, his/her

course will be considered as ‘withdrawn’ and a grade ‘W ‘will appear in the grade sheet if he/she applies before
commencement of the examination with valid documents and taking prior consent of the respective course teacher. If
he/she does not apply and remain absent in the examination, he/she will get ‘F’ grade in that subject.

6.1.3 Satisfactory (S) and unsatisfactory (U) grade shall be used only as final grade for thesis/ project and non-credit courses.

6.2 Calculation of GPA and CGPA

7.
7.1

Grade Point Average (GPA) is the weight ed average in a semester and is calculated as

pNexe)

GPA="—"——

2.C
i=1

where n is the number of courses completed by the student in a semester with grades not less than C, Ci; is the credit
hour in a particular course and G; is the grade point corresponding to the grade obtained by the student in that course.
A Cumulative Grade Point Average (CGPA) shall also be computed at the end of second and subsequent semesters.
CGPA gives the cumulative performance of the student; and is computed by taking n in the above equation as the total
number of courses completed by the student from first semester up to any other semester to which it refers.

Both GPA and CGPA will be rounded off to the second place of decimal for reporting.

Conduct of Examination of Theory Courses

In addition to class tests, assignments and/or examination during the semester as may be given by the teachers(s)
concerned, there shall be a written examination at the end of the semester for each of the courses offered in that semester.
The dates of such examination will be announced by the Head of the respective department at least two weeks before
the commencement of the examinations. The final grade in a subject shall be based on the performance in all tests,
assignments and/or examinations.
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7.2

7.3

7.4

The respective teacher(s) of each theory course offered in a semester will be the paper setter and script examiner for the
semester examination.

The respective course teacher will submit the final grades obtained by the student(s) in his/her course in a prescribed
form to the Head of the department and will also submit a copy of the same to the Controller of Examination of the
University.

The Controller of Examination shall keep up-to-date record of all including the grades obtained by a sudent in individual
Academic Record Card and shall announce the same at the end of each semester. Students may collect a copy of
transcript from the Controller of Examination at the end of the program, on payment of prescribed fees. However, the
copy of the Academic Record Card may be given to the students, on payment of prescribed fees.

8. Qualifying Requirements

8.1

8.2

8.3

8.4

8.5

9.2

9.3

9.4

9.5

9.6

The qualifying requirement for the postgraduate degree is that a student must earn a minimum CGPA of 2.75 for M.
Sc. Engg/ M. Engg./M.Sc./M. Phil and 3.00 for Ph. D.

The C grades up to a maximum of two subjects may be ignored for calculation of CGPA at the written request of the
student provided he/she has fulfilled the total course credit hours requirement and CGPA excluding the two above
mentioned subjects.

In addition to successful completion of course work every student shall submit a thesis on his/her research work or a
report on his/her project work fulfilling the requirements as detailed in Articles 5.10.

M.Sc/M.Sc.Engg/ M. Phil. students must have at least one peer reviewed reputed journal/reputed conference paper from
part of his/her thesis work.

Ph. D. students must have at least three reputed conference papers and should have at least two journals from his/her
thesis work in peer reviewed reputed journals.

Thesis/Project for M.Sc. Engg./M. Engg./M.Sc./M. Phil Program

Research work for a thesis/project shall be carried out under the supervision of a full time teacher of the department,
not below the rank of Assistant Professor having a Ph. D. degree. PGAC of the department will appoint a supervisor
for a student in the middle of first semester. A co-supervisor (if necessary) from within or outside the
department/University may also be appointed. The appointment of the supervisor and co-supervisor (if any) shall be
approved by the CASR as stated in Article 9.5.

If any change in the supervisor and co-supervisor (if any) is unavoidable, it should be approved by the academic council
on recommendation of the PGAC. In such a case, if the student fails to complete the program within the specified time
limit as outlined in Article 5, the student may get an extension for not more than one academic year.

The research work must be carried out in this University. In special circumstances it may be carried out at a place(s)
recommended by the supervisor in consultation with the Head of the department and approved by the CASR.

(i) An open seminar shall be conducted by each student to show his/her research work after the appointment of
supervisor according to Article 9.1. The respective supervisor will send a report of it to the Head of the department. The
Head of the department will keep a record of it.

(i1) A second open seminar shall be conducted by each student to show his/ her final outcomes before the oral
examination for thesis/project. The respective supervisor will send a report of it to the Head of the department. The
Head of the department will keep a record of it and send a copy to the controller of Examinations in prescribed form.
The complete research proposal, supervisor and co-supervisor (if any) shall be sent to the CASR for approval after
completion of Article 9.4(i).

Examination Committee for M.Sc./M.Sc.Engg./M.Phil thesis: The supervisor, in consultation with the Head of the
department shall propose to the Vice-Chancellor for the approval of Academic council a panel of examiners for thesis
and oral examination, usually one month before the date of thesis examination. The Examination Committee shall be
constituted as follows:

Supervisor Chairman

Co-Supervisor (if any) Member

Dean of the faculty Member

Head of the department Member

One external member from outside the

department/University not below the | External Two alternate names
rank of Assistant Professor, having PhD | member should be proposed.
degree.

One or two members from within or

outside the department, not below the Member Three alternate names
rank of Assistant Professor, having PhD should be proposed.
degree.

Page 5 of 31



9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

Examination Committee for M. Engg. Project: The supervisor, in consultation with the Head of the department shall
propose to the Vice-Chancellor for the approval of Academic council a panel of examiners for project and oral
examination, usually one month before the date of project examination. The examination committee shall be constituted
as follows:

Supervisor Chairman

Co-Supervisor (if any) Member

Dean of the faculty Member

Head of the department Member

One external member from outside the

department/University not below the | External Two alternate names
rank of Assistant Professor, having PhD | member should be proposed.
degree.

One or two member from within or

outside the department, not below the Member Three alternate names
rank of Assistant Professor, having PhD should be proposed.
degree.

Every student shall submit to the Head of the department, through his/her supervisor a required number of printed copies
of his/her thesis/project report in the prescribed format on or before a date to be fixed by the supervisor in consultation
with the Head of the department concerned for the thesis/project examination.

The student shall certify that the research work was done by him/her and that the same work or part of it has not been
submitted elsewhere for the award of any degree or diploma.

The thesis/project should demonstrate an evidence of satisfactory knowledge in the field of research undertaken by the
student and must be an original contribution to engineering/science and worth of publication in peer reviewed
journal/conferences.

Every student shall be required to appear at an oral examination, on a date or dates fixed by the supervisor in consultation
with the Head of the department concerned and must satisfy the examiners that he/she is capable of intelligently
applying the results of the research to the solution of problem, of undertaking independent work, and also afford
evidence of satisfactory knowledge related to the theory and technique used in his/her research work.

If an examiner is unable to accept the appointment or has to relinquish his appointment before/during the examination,
the Vice-Chancellor may appoint another examiner subject to the approval of Academic Council in his place in
consultation with the Supervisor and Head of the department, without, further reference to the PGAC.

The Head of the department will keep a record of the thesis/project examination in his/her possession and send a copy
of the report to the Controller of Examination in prescribed format, along with the comments (if any) of the thesis/project
examiners.

For publication of the result, the Head of the department will send a confirmation letter to the Controller of
Examinations stating that all the courses and other necessary requirements for the degree have been completed.

10. Thesis for Ph.D. Students

10.1

10.2

10.3

104

Thesis shall be carried out under the supervision of a full time teacher of the department, not below the rank of Assistant
Professor having a Ph. D. degree. PGAC of the department will appoint a supervisor for a student in the beginning of
his/her first semester. A co-supervisor (if necessary) from within or outside the department/University may also be
appointed. The appointment of the supervisor and co-supervisor (if any) shall be approved by the CASR on
recommendation of PGAC. Accordingly, the student will have to register his/her thesis course in the following
semesters.

The Research work must be carried out in this University. In special circumstances it may be carried out at a place (s)
recommended by the supervisor in consultation with the Head of the department and approved by the CASR.

A seminar shall be conducted by each student to show his/her preparation and tentative research plan at the beginning
of his/her 2nd semester.

The PGAC will form a Doctoral scrutiny Committee (DSC). Every Ph.D. program student shall appear in a
comprehensive examination conducted by the DSC at the end of the 2nd semester. The formation of the DSC is as
follows:

Supervisor Chairman

Co-Supervisor (if any) Member

Dean of the faculty Member

Head of the department Member

One expert member with a Ph. D. Expert Two alternate names
degree in the relevant field not below should be proposed by
the rank of Assistant Professor from member the supervisor
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outside the University

Two members from within or outside
the department, not below the rank of
Assistant Professor  having Ph. D.
degree.

Three alternate names
Member should be proposed by
the supervisor

The date and time of the comprehensive examination shall be fixed by the PGAC on the request of the supervisor.

10.4.1 The comprehensive examination shall comprise a written examination and/or an oral examination.

10.4.2 The DSC will examine that the candidate has a satisfactory knowledge related to the subject(s) of his/her research and
closely related fields and the thesis theme is original and also conforms to the required standard for PhD course.

10.4.3 If a student fails to qualify in a comprehensive examination, he/she shall be given one more chance to appear in the
examination as scheduled by the PGAC. The Head of the department will send a report of the comprehensive
examination in prescribed form, to the Controller of Examination.

10.5 Following a successful comprehensive examination, the complete research proposal shall be sent to the CASR through
PGAC.
10.6 The student will present an open seminar before his final semester, showing the progress of the thesis work and will be
evaluated by the DSC. The Head of the department will keep a record of these and send reports to the Contoller of
Examination in prescribed form.

10.7 The student will present another open seminar before submitting his/her thesis, showing the progress and achievement
of the thesis work and will be evaluated by the DSC.

10.8 Every student shall submit required number of printed copies of synopsis and the full Thesis in prescribed format to the
Head of the department, through his/her supervisor. The head of the Department will send the synopsis to the controller
of examinations and/or distribute those among the members of the examination committee.

10.9 The student shall certify that the research work was done by him/her and that the work has not been submitted elsewhere
for a degree or a diploma.

10.10 The supervisor, in consultation with the Head of the department, will propose a panel of 6 experts in the related field of
research from outside the department/University, at least 3 (three) from outside the country, to the Vice-Chancellor.

10.11 The Vice-Chancellor will select any two expert (one from outside the country) and instruct the Controller of
Examination (CoE) to send copies of the synopsis to the selected experts, seeking their consent to be external examiner
for the thesis. On receipt of their consent, CoE will send the copies of the thesis to them for evaluation and collection
of their written opinion in prescribed form.

10.12 CoE will give copies of the experts’ report to the student through the supervisor, if there are any further queries to be
cleared or questions to be answered by the student. Such answers should be directly sent to the expert concerned by the
CoE and final report should be collected.

10.13 On receipt of favorable experts’ report, the supervisor in consultation with Head of the department shall propose to the
academic council through CASR, a panel of examiners for thesis and oral examination usually one month before the
date of thesis examination. The Examination Committee shall be constituted with the following members as described
below:

Supervisor Chairman
Other members of DSC Members
One external members, from outside the University. | External Members

10.14 Every student submitting a thesis shall be required to appear at an oral examination, on a date or dates fixed by the
supervisor in consultation with Head of the department. He/she must satisfy the examiners that he/she is capable of
intelligently applying the results of this research to the solution of problems, of undertaking independent work, and also
afford evidence of satisfactory knowledge related to the theory and technique used in his/her research work.

10.15 The thesis should demonstrate and evidence of satisfactory knowledge in the field of research undertaken by the student
and must be an original contribution to engineering/science and worthy of publication.

10.16 If an examiner is unable to accept the appointment or has to relinquish his appointment before/during the examination,
the Vice-Chancellor may appoint another examiner in his/her place from the panel, subject to the approval of academic
council.

10.17 A student who has been transferred to the Ph.D. program from the M. Phil program may be awarded M. Phil degree,
on recommendation of the supervisor, if the student fails to qualify for the award of the Ph.D. degree. In that case the
student must have to fulfil all the requirements for the said degree.

10.18 The Head of the department will arrange to keep a record of the thesis examination in his possession and send a copy of
the report to the Controller of Examination in prescribed format, along with the comments (if any) of the members of
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the examination committee. In this report he/she will also confirm that the student has completed the courses and other
requirements (if any) for the award of the degree.
10.19 If a student fails to complete his/her degree in prescribed time limit, an additional academic year may be allowed by

the academic council.

11.  In case of an emergency (during any pandemic or similar crisis), PG academic activities e.g., classes, semester and
thesis examinations, etc may be continued virtually. External examiner(s) from outside of the country can join academic
activities of this university using online virtual platforms even in normal situations.

12. Cancellation of Studentship
i) Non-payment of dues within prescribed period.
it) Failing to proceed with the program as prescribed by Article 5.9 of this ordinance.
iii) Forced to discontinue his/her studies under disciplinary rules.

13. Academic Fees
Academic fees will be prescribed by the appropriate authority of this University from time to time.

14. Effectiveness of this Ordinance
This ordinance will be effective from the batch of Postgraduate student admitted after the date of approval of this

ordinance by the Syndicate.
15. Addition, Change and Deletion
The University authority can add new programs and change the ordinance (addition/deletion/modification) or part of it
any time whenever it thinks necessary.

(Prof. Dr. Md. Selim Hossain)
Registrar (In Charge)
Rajshahi University of Engineering & Technology
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Rajshahi University of Engineering & Technology

Information Catalogue for Postgraduate Programs in Mechatronics Engineering

Course Structure for Postgraduate Programs of the Department of Mechatronics Engineering

Compulsory Courses

Course No. Course Title Contact Hours/Week | Credits
MTE 6000 | Project (M. Engg.) - 06
MTE 7000 | Thesis (M.Sc. Engg.) - 18
MTE 8000 | Thesis (Ph.D.) - 45
Elective Courses
Course No. Course Title Contact Hours/Week | Credits
MTE 6001 | Selected Current Topics in MTE 03 03
MTE 6002 | Selected Current Topics in MTE 03 03
Mechatronics and Automation
Course No. Course Title Contact Hours/Week | Credits
MTE 6101 | Advanced Mechatronics System 03 03
MTE 6102 | Advanced Mechatronics System Design 03 03
MTE 6103 | Automotive Mechatronics 03 03
MTE 6104 | Emerging Smart Materials for Mechatronics 03 03
Applications
MTE 6105 | Industrial Automation for Mechatronics 03 03
MTE 6106 | Avionics for Mechatronics Engineers 03 03
MTE 6107 | Micro Mechatronics Systems 03 03
MTE 6108 | Biomechatronics 03 03
MTE 6109 | Medical Mechatronics 03 03
Robotics
Course No. Course Title Contact Hours/Week | Credits
MTE 6201 | Advanced Robotics 03 03
MTE 6202 | Industrial Robotics 03 03
MTE 6203 | Biorobotics 03 03
Machine Intelligence
Course No. Course Title Contact Hours/Week | Credits
MTE 6301 | Speech Video Processing & Analysis 03 03
MTE 6302 | Data Mining and Pattern Recognition 03 03
MTE 6303 | Advanced Computer Vision 03 03
MTE 6304 | Digital Image Processing & Machine Vision 03 03
MTE 6305 | Machine Learning and Applications 03 03
MTE 6306 | Natural Language Processing 03 03
MTE 6307 | IoT and Applications 03 03
MTE 6308 | Intelligent Visual Surveillance 03 03
MTE 6309 | Artificial Intelligence and Expert System 03 03
MTE 6310 | Advanced Human Machine Interfacing 03 03
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Rajshahi University of Engineering & Technology

Information Catalogue for Postgraduate Programs in Mechatronics Engineering

Dynamics and Control

Course No. Course Title Contact Hours/Week | Credits
MTE 6401 | Advanced Control Systems 03 03
MTE 6402 | Optimal Control Theory 03 03
MTE 6403 | Advanced Nonlinear Control Systems 03 03
MTE 6404 | Advanced Digital Control Systems 03 03
MTE 6405 | Cyber Physical Systems 03 03
MTE 6406 | Cyber Security & Cryptography 03 03
MTE 6407 | Quantum Mechanics and Control 03 03
MTE 6408 | Quantum Computing 03 03
Signal Processing, Drives and Networking
Course No. Course Title Contact Hours/Week | Credits
MTE 6501 | Embedded Systems Design with FPGAs 03 03
MTE 6502 | Digital Signal Processing in Embedded Systems 03 03
MTE 6503 | Automotive Electronics 03 03
MTE 6504 | Advanced Electromechanical Drives 03 03
MTE 6505 | Advanced Communication 03 03
MTE 6506 | Wireless Sensor Network 03 03
MTE 6507 | Advanced Sensors, Instrumentations and Condition 03 03
Monitoring
MTE 6508 | Microcontroller and PLC 03 03
Energy and Industry Applications
Course No. Course Title Contact Hours/Week | Credits
MTE 6601 | Modern Manufacturing Processes and Product Design 03 03
MTE 6602 | Fluid Power System and Factory Automation 03 03
MTE 6603 | Advanced Vibration Engineering and Control 03 03
MTE 6604 | Acoustic and Noise Control 03 03
MTE 6605 | Advanced Autonomous Vehicle Systems 03 03
MTE 6606 | Energy Engineering and Control 03 03
MTE 6607 | Internet of Things and Smart Manufacturing 03 03
Engineering Mathematics and Ethics
Course No. Course Title Contact Hours/Week | Credits
MTE 6701 | Applied Mathematics for Engineers 03 03
MTE 6702 | Advanced Numerical Analysis 03 03
MTE 6703 | Research Methodology & Ethics 03 03
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Detail Syllabus of the Postgraduate Programs

MTE 6101 (Advanced Mechatronics System)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Mechatronics: Mechatronics, Design Process, System, Control System, Sensors-
Position, Displacement, Motion, Force, Pressure, Temperature, Liquid Flow and Liquid Level
Measurement Sensors, Selection Criteria.

Actuation System: Pneumatic and Hydraulic Actuation System, Direction Control Valve, Pressure
Control Valve, Process Control Valve, Servo and Proportional Control Valve, Kinematic Chains, Cams,
Gears, Ratchet and Pawl, Mechanical Switch, Electrical Switch, Relay, Solenoid, DC Motor, Stepper
Motor, Servo Motor, AC Motor.

System Model: Mechanical, Electrical, Fluid and Thermal System Modeling, Conversion System
Modeling- Rotational to Translational, Electrical to Mechanical, Hydraulic to Mechanical, Performance
Analysis of First- and Second-order System, Transfer Function Modeling.

Control Units: Microprocessor System, Microcontroller, Arduino, Programmable Logic Controller
(PLC), Programming methods, Architecture, SCADA, DCS.

Applied Mechatronics: Robot Vision System, Robot Programming Languages — VAL, AML/2, ARM
BASIC, CNC Machines- Machine Structure, Guide Ways, Feed Drives, Spindle and Spindle Bearings,
Measuring Systems, Controls, Software & Operator Interface, Ganging, Tool Monitoring.

MTE 6102 (Advanced Mechatronics System Design)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Mechatronics System Overview, Recent Advancements, Application, Key Elements,
Mechatronics System Design Process.

Mechatronics System Design: Design [ssues, Challenges, Requisites, Constraints and Selection Criteria
of Sensors and Actuators, Hardware and Software Design, Stability Analysis and Performance indices,
Real-Time Interfacing, Design Examples.

Modeling of Mechatronic System: Representation of Systems, Model Analogies, Modeling and
Simulation Approaches

Design Optimization: Problem Formulation, Constraints, Over View of Linear and Nonlinear
Programming Techniques, Optimal Design of Mechatronics System.

Case Studies: Recent Trends of Mechatronic Systems.

MTE 6103 (Automotive Mechatronics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

RBW or XBW Integrated Unibody or Chassis Motion: RBW or XBW Philosophy, Harnessing
Energy and Information Networks, Local Interconnect Networking, SAE J1850 Protocol, IEEE 1394
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Protocol, Controller Area Networking, FLEXRAYTM RBW or XBW Networking, Mechatronic Control
Between Individual DBW AWD, BBW AWB, SBW AWS and ABW AWA.

DBW AWD Propulsion Mechatronic Control Systems: Engine Management Control, Automotive
Vehicle Driving Performance, M-M DBW AWD Propulsion, M-M Transmission Arrangement, F-M
DBW AWD Propulsion, ECE/ICE HF DBW AWD Propulsion.

BBW AWB Dispulsion Mechatronic Control Systems: Automotive Vehicle Safety Systems,
Automotive BBW AWB Dispulsion, Basics of Automotive Vehicle Braking, Anti-Lock EFMB or
EPMB BBW AWB Dispulsion, BBW AWB Advanced Technology, Electro-Mechanical Friction Disc,
Ring and Drum Brakes.

SBW AWS Conversion Mechatronic Control System: Variable-Assist SBW 2WS Conversion, Steer-
By-Wire (SBW) Four-Wheel Steering (4WS) Conversion, SBW 4WS Conversion.

ABW AWA Suspension Mechatronic Control Systems: Vehicular Suspension, Passive Suspension,
Self-Levelling Suspension, Semi-Active Suspensions, Active Suspensions, Hybrid ABW AWA
Suspension Mechatronic Control Systems.

MTE 6104 (Emerging Smart Materials for Mechatronics Applications)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Smart Materials and their Application for Sensing and Actuation.

Mechatronics Aspects Piezoelectric Materials: Piezoelectricity and Piezoelectric Materials,
Constitutive Equations of Piezoelectric Materials, Piezoelectric Actuator Types, Control of Piezoelectric
Actuators.

Shape Memory Alloys (SMA): Shape Memory Effects, Pseudo- Elasticity in SMA, Design of Shape
Memory Actuator, Selection of Materials, Smart Actuation and Control, Applications of SMA in
Precision Equipments for Automobiles, Trains and Medical Devices.

Electro-Active Polymers (EAPs): lonic Polymer Metal Composites (IPMC), Conductive Polymers,
Carbon Nanotubes, Dielectric Elastomers, Design & Control Issues for EAP Actuators, Applications of
EAP for Biomemetic, Tactile Display and Medical Devices.

Magnetostrictive Materials: Basics of Magnetic Properties of Materials, Constitutive Equations, Types
of Magnetostrictive Materials, Design & Control of Magnetostrictive Actuators, Applications of
Magnetostrictive Materials for Active Vibration Control.

MTE 6105 (Industrial Automation for Mechatronics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Industrial Instrumentation and Control: Instrumentation System for Measurement of Process
Parameters, Overview on Flow, Level, Pressure, Temperature, Speed, Current and Voltage
Measurements, Proximity and Vision-Based Inspection Systems, Process Control Systems, Continuous
and Batch Process, Feedback Control System Overview.

Programmable Logic Controller: Fundamentals of Programmable Logic Controller, Architecture,
Basics of PLC Programming, Logic Ladder Diagrams, Communication in PLCs, Programming Timers
and Counters, Data Handling, PLC Modules, Advanced PLCs.
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Data Communication and Supervisory Control Systems: Industrial Data Communications,
Introduction to Supervisory Control Systems, SCADA, Distributed Control System (DCS), Safety
Systems, Man-Machine Interfaces.

Factory Automation: Factory Layout, Tools and Software Based Factory Modeling, Automated
Manufacturing Units, Assembly Unit, Inspection Systems and PLC Based Automated Systems.

MTE 6106 (Avionics for Mechatronics Engineers)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Overview of Aircraft Engineering: Concept Map, The Seven Steps Systems Engineering, Components
and Function of an Aircraft, Types of Aerial Vehicles.

Sensors and Measurements: Different Gyroscope, Accelerometers, Direct Reading Compass, Engine
Power and Control Instruments, Measurement of RPM, Manifold Pressure, Torque, Exhaust Gas
Temperature, EPR, Fuel Flow, Engine Vibration, Monitoring Air Data Instruments, Airspeed, Altitude,
Vertical Speed Indicators, Static Air Temperature, Angle of Attack Measurement, Instrument Displays
Panels and Cockpit Layout.

Mechanisms and Actuators: Linear and Non-Linear Actuation System, Flight Control, Landing Gear,
Brake Actuation, Servo-Loop Analysis Actuator Design, Testing Methodologies, Performance Testing
Equipment’s for Sensors and Actuation Systems.

Stability and Control: Automatic Flight Control Systems, Auto Pilot, Fly- By-Wire Flight and Digital
Fly-By-Wire Flight Control Systems, Longitudinal and Lateral Control Law Design, Back Stepping
Algorithm, Active Control Technology,

Navigation: Inertial Navigation Systems, Radio Navigation, Approach and Landing Aids, Ground
Controlled Approach System, Surveillance Systems, Radio Altimeter, GPS, Integration of GPS and INS.

MTE 6107 (Micro Mechatronics Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Micro-Mechatronics: Micro-Mechatronics Elements, Microprocessor, Micro-Sensor, Micro Actuator,
Interface, Energy, Materials, Machining, Micro Physics, Applications of Micro Mechatronics.
Micro—Sensors: Micro-Sensor Measurement Principle, Micro-Sensor Fabrication Techniques,
Modeling, Micro Pressure Sensors, Micro Accelerometer, Micro Thermal Sensors, Micro Floor Sensors,
Micro Chemical Sensors, Micro Optical Sensors, Micro Sensor for Humidity and Displacement,
Application of Micro Sensors.

Micro Actuators: Classification of Micro Actuators, Electromagnetic, Electro Static, Piezo Electric,
Optical Micro—Actuators.

Case Study of Micro Mechatronics Systems: Testing of Transportation Bridge Surface Materials,
Transducer Calibration System, Strain Gauge Weighting System, Solenoid force, Displacement
Calibration System, Rotary Optical Encoder, Thermal Cycle Fatigue of a Ceramic Plate, PH Control,
Temperature Control System, Skip Control of a CD Player.

Page 13 of 31



Heaven’s Light is Our Guide

Rajshahi University of Engineering & Technology

Information Catalogue for Postgraduate Programs in Mechatronics Engineering

MTE 6108 (Biomechatronics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Bio-Mechanics, Relation Between Mechanics and Medicine, Newton’s Laws, Visco
Elasticity, Non-Newtonian Viscosity, Soft Tissue Mechanics, Soft Biological Tissues, Bio Fluid
Mechanics.

Mechanics in Skeletal and Muscular System: Bones, Types and Functions - Axial and Appendicular
Skeleton, Function of Joints, Mechanical Properties of Bones, Kinetics and Kinematics Relationship of
Skeletal and Muscular System.

Control Mechanism of Biological Systems: Skeletal Muscles Servo Mechanism, Cardio Vascular
Control Mechanism, Respiratory Control Mechanism, Interfacing Techniques with Natural Servo
Mechanism.

Prosthetic and Orthotic Devices: Analysis of force in Orthopaedic Implants, Hand and Arm
Replacement, Lower Limb, Upper Limb Orthotics, Aterial for Prosthetic and Orthotic Devices, Sensory
Assist Devices.

Simulation and Modelling of Biomechatronics: Physics-Based Modelling and Simulation of
Biological Structures, Model the Skeletal System Using Open-Source Software, Human Leg Prosthesis
and Normal Gait Vs Prosthesis Leg Analysis, Upper Extremity Kinematic Model.

MTE 6109 (Medical Mechatronics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Medical Mechatronics: Bioelectric Potential, Measurement of Blood Pressure,
Invasive and Noninvasive Methods, Heart Rate, Heart Sound, Pulmonary Function Measurements.
Assisting and Therapeutic Equipment: Ventilators, Nerve and Muscle Stimulators, Diathermy, Heart
Lung Machine, Dialyzers, Aspirator, Oximeter, Spirometer, Nebulizer, Anesthesia Machine, Infusion
Systems.

Cardiac and Regulatory Assist System: Defibrillator, Pacemakers, Muscle and Nerve Stimulator,
Synchronous Counter Pulsation, Right and Left Ventricular Bypass Pump, Pumping, Prosthetic Cardio
Valves, Biomaterials for Implantable Purposes, Lithotripsy, Haemodialysis.

Medical Imaging: Radio Graphic and Fluoroscopic Techniques, Xray Machine, Computer
Tomography, MRI, FMRI, Ultrasonography, Endoscopy, Colonoscopy, Thermography, Different Types
of Biotelemetry Systems.

Sensory Assist Devices and Automated Analyzer: Hearing Aids, Ear Irrigator, Ultra-Sonic and Laser
Canes, intra Ocular Lens, Braille Reader, Tactile Devices for Visually Challenged, Ophthalmoscopy
Text Voice Converter, Screen Readers and Automated Analyzer and Medical Equipment’s.
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MTE 6201 (Advanced Robotics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Types and Specification of Robots, DoF, Configurations, Control Resolution, Spatial
Resolution, Accuracy and Repeatability, Actuators and Sensors, Drives and Transmission Systems Used
in Robotics.

Kinematic Analysis & Coordinate Transformation: Direct Kinematic Problem in Robotics,
Homogeneous Transformation Matrices, Joint Space, and Cartesian Space, Denavit-Hartenberg Method,
inverse Manipulator Kinematics Solvability, Robot Kinematics Constraints, Robot Workspace,
Holonomic Robots, Jacobian Matrix, Jacobian Singularity.

Trajectory Generation: General Considerations in Path Description and Generation, Joint-Space
Schemes, Cartesian-Space Schemes. Manipulator Dynamics- Newton's Equation, Euler's Dynamic
Formulation, Iterative Vs. Closed Form.

Mobile Robot Planning & Navigation: Introduction, Competences for Navigation-Planning &
Reacting, Obstacle Avoidance. Navigation Architectures-Modularity for Code Reuse & Sharing, Control
Localization, Techniques for Decomposition.

MTE 6202 (Industrial Robotics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction and Robot Kinematics: Robot Anatomy, Precision Movement, End Effectors, Sensors,
Robot Kinematics, Direct and inverse Kinematics, Robot Trajectories, Control of Robot Manipulators,
Robot Dynamics.

Robot Drive and Control: Controlling the Robot Motion, Design of Drive Systems, Hydraulic and
Pneumatic Drives, Linear and Rotary Actuators and Control Valves, Electro Hydraulic Servo Valves,
Electric Drives, Designing of End Effectors, Vacuum, Magnetic and Air Operated Grippers.

Robot Sensors: Transducers and Sensors, Robotic Vision System, Image Representation, Image
Grabbing, Image Processing and Analysis Edge Enhancement, Contrast Stretching, Band Rationing,
Image Segmentation, Pattern Recognition, Training of Vision System.

Robot Cell Design and Application: Robot Work Cell Design and Control, Safety in Robotics, Robot
Cell Layouts, Multiple Robots and Machine interference, Robot Cycle Time Analysis, Industrial
Applications of Robots.

Robot Programming, Artificial Intelligence and Expert Systems: Methods of Robot Programming,
Motion interpolation, Artificial Intelligence, Problem Reduction and Solution Techniques, Application
of Al and KBES in Robots.

MTE 6203 (Biorobotics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Bionics, Biomimetics, Bio-inspired, Biotechnology, Biorobotics, Degree of Freedom,
Classification, Applications.
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Bio-inspired Sensors and Actuators: Characteristics of Biological Architecture of Different Species-
Phylum Arthropoda, Cephalopoda, Fish and Amphibians, Birds and Nocturnal Mammalians, Human,
Classification of Biorobotic Sensors and Actuators, Characteristics, force Sensor- Piezoresistive Pressure
Sensor, Capacitive Pressure Sensors, Resonance Sensor, Mach-Zehnder interferometer, Tactile Sensors,
Position and Speed Sensor- Magnetic Sensor, Inductive Position Sensors, Vibratory Microgyroscope,
Implantable Joint Angle Transducer, Bump Sensor, Load Cell, Whiskers, Microswitch, Contact Sensor, Tilt
Sensor, Slip Sensor, Encoder, Vibration Sensor, Biorobotic Actuators- SDM Actuators, SMA Actuators, EAP
Actuators, EAP Actuators, Fluidics — Pneumatics, Robot Kit.

State of The Art in Robotics and Robotic Actuation: Walking, Climbing, Flying, Rolling, Bionics,
Medical, Jumping, Crawling, Modular Robots.

Robot Dynamics: Motion Analysis and Homogeneous Transformations, Forward and Inverse
Kinematic Analysis of Multi-Joint Robots, Manipulator Jacobian and Velocity Kinematics, Motion
Control of Bio-inspired Robots.

Robot Cell Design and Application: Robot Work Cell Design and Control, Safety in Robotics, Robot
Cell Layouts, Multiple Robots and Machine interference, Robot Cycle Time Analysis.

MTE 6301 (Speech Video Processing & Analysis)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Speech Processing Concepts: Speech Production Mechanism, Discrete Time Speech Signals, Pole-
Zero Modeling of Speech, Linear and Nonlinear Filter Banks, Spectral Estimation of Speech Using DFT,
Linear Prediction Analysis of Speech.

Speech Recognition: Real and Complex Cepstrum, Feature Extraction for Speech, Static and Dynamic
Feature for Speech Recognition, Robustness Issues, Feature Selection, Vector Quantization Models.
Basics of Video Processing: Principle of Color Video, Pinhole Model, CAHV Model, Camera Motion,
Shape Model, Motion Model, Scene Model, Two-Dimensional Motion Models, Three- Dimensional
Rigid Motion.

Motion Estimation Techniques: Motion Representation, Motion Estimation Criteria, Optimization
Methods, Pixel-Based Motion Estimation, Block Matching Algorithm, Gradient Based, Intensity
Matching, Feature Matching.

Object Tracking and Segmentation: 2D and 3D Video Tracking, Blob Tracking, Kernel Based
Counter Tracking, Feature Matching, Video Segmentation, Video Short Boundary Detection.

MTE 6302 (Data Mining and Pattern Recognition)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Data Mining: Introduction to Data Warehousing and OLAP Technology for Data Mining, Data
Preprocessing, Data Mining Primitives, Languages and Systems, Descriptive Data Mining-
Characterization and Comparison, Association Analysis, Classification and Prediction, Cluster Analysis,
Applications and Trends in Data Mining.

Pattern Recognition: Overview of Pattern Recognition, Discriminant Functions, Supervised Learning,
Parametric Estimation Maximum Likelihood Estimation, Feature Extraction and Selection, Pattern

Page 16 of 31



Heaven’s Light is Our Guide

Rajshahi University of Engineering & Technology

Information Catalogue for Postgraduate Programs in Mechatronics Engineering

Classifier (Maximum Likelihood and Bayesian Decision Theory, Neural Networks and Kernel
Machines) Unsupervised Classification (Clustering for Unsupervised Learning and Classification),

MTE 6303 (Advanced Computer Vision)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Image Formation and Camera Calibration: Projective Geometry, Imaging Through Lenses and Pin-
Hole, Basic Photometry, Basic Model of Imaging Geometry, Camera with Intrinsic Parameters,
Approximate Camera Models, Camera Calibration, Methods and Procedure.

Basics for Computer Vision: Sampling Theorem, Numerical Differentiation, Differential Geometry,
Singular Value Decomposition, Robust Estimators and Model Fitting.

Computational Stereo and Motion: Computational Stereopsis, Geometry, Parameters,
Correspondence Problem, Correlation-Based Methods, Feature-Based Methods, Epipolar Geometry,
Essential Matrix and Fundamental Matrix, Eight Point Algorithm, Reconstruction by Triangulation,
Scale Factor and Up to a Projective Transformation, Visual Motion, Motion Field of Rigid Objects,
Optical Flow, Estimation of Motion Field, 3D Structure and Motion From Sparse and Dense Motion
Fields , Motion Based Segmentation.

Robot Vision: Visual Tracking, Kalman Filtering and Sequential Monte Carlo, Visual SLAM,
Solutions, EKFSLAM, Fast SLAM, 3D SLAM, Advanced Visual Serving, Hybrid Visual Servo,
Partitioned Visual Servo.

MTE 6304 (Digital Image Processing & Machine Vision)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Machine Vision, Computer Vision, Block Diagram and Function of Machine Vision,
System Implementation of Industrial Machine Vision.

Image Acquisition: Scene Constraints, Lighting Parameters, Sources and Techniques, Machine Vision
Lenses and Optical Filters, Digital Camera Interfaces, Camera Computer Interfaces, Geometrical Image
formation Models, Camera Calibration.

Image Processing: Machine Vision Software, Digital Image, Image Acquisition Modes, Image
Processing in Spatial and Frequency Domain, Point Operation, Thresholding, Grayscale Stretching,
Neighborhood Operations, Image Smoothing and Sharpening, Edge Detection, Binary Morphology,
Color Image Processing.

Image Analysis: Feature Extraction, Region Features, Shape and Size Features, Texture Analysis,
Template Matching and Classification, 3D Machine Vision Techniques, Decision Making.

Machine Vision Applications: Machine Vision Applications in Manufacturing, Electronics, Printing,
Pharmaceutical, Textile, Applications in Non-Visible Spectrum, Metrology and Gauging, OCR and
OCYV, Vision Guided Robotics, Field and Service Applications, Agricultural, and Bio Medical Field,
Augmented Reality, Surveillance, Bio-Metrics.
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MTE 6305 (Machine Learning and Applications)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Introduction to Machine Learning, Supervised Learning, Unsupervised Learning,
Mathematical Preliminaries.

Classification and Regression: Bayesian Decision Theory, Maximum Likelihood Ratio, Parametric
Classification, Regression, Multivariate Methods, K-Nearest Neighbor Classification.

Supervised Learning: Logistic Regression, Perceptron, Exponential Family, Generative Learning
Algorithms, Gaussian Discriminant Analysis, Naive Bayes, Support Vector Machines, Evaluation and
Debugging Learning Algorithms.

Unsupervised Learning: Clustering, K- Means, Hierarchical Clustering, Competitive Learning, Radial
Basis Functions. EM, Mixture of Gaussians, Principal Component Analysis.

Deep Learning: Frameworks for Deep Learning, Convolutional Neural Networks, Convolutional Layer,
Pooling Layer, Normalization Layer, Fully-Connected Layer, Conversion of Fully-Connected Layer to
Convolutional Layers.

Connet Architecture: Layer Patterns, Layer Sizing Patterns, Case Studies- Lenet/Alexnet/Zfnet/
Googlenet, Generative Adversarial Network, Generator, Discriminator.

MTE 6306 (Natural Language Processing)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Natural Language Processing Overview: Components of NLP, Applications, Challenges and Scope,
Data formats, Text Processing, Pipeline, Implementing Tokenization, Regular Expressions Used in
Tokenization, Text Classifier, Hierarchy of Ideas or Chunking.

Feature Engineering on Text Data: N-Gram, Bag of Words, Document Term Matrix, TF-IDF,
Levenshtein Distance, Word Embedding (Word2Vec), Doc2Vec, PCA, Word Analogies.

Natural Language Understanding Techniques: Parts of Speech Tagging, Dependency Parsing,
Constituency Parsing, Morphological Parsing, Named Entity Recognition, Coreference Resolution,
Word Sense Disambiguation, Fuzzy Search, Document and Sentence Similarity, Document indexing,
Sentiment Analysis, Retrieval Based Model, Generative Based Model, AIML, Language Modeling,
Sentence Correction.

NLP with Machine Learning and Deep Learning: Neural Machine Translation, Text Classification,
Text Summarization, Document Clustering, Attention Mechanism, Question Answering Engine
Speech Recognition Technique: Basic Concepts for Voice/Sound, Reading, Loading and Processing
the Voice Data, Creating Speech Model, Saving Model, Implementation/Use Cases, Speech Libraries.

MTE 6307 (IoT and Applications)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: 10T Definition, Use-Cases and Business Opportunities, Sensors and Fundamentals of
Circuits, Sensing Components and Devices, Sensor Modules, Nodes and Systems.
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Data Communication and Storage: loT Boards & Soc, Wireless Technologies for The IoT (WPAN,
WLAN, LPWAN), Edge Connectivity and Protocols, Application Protocols Enabling Data Stream from
The Gateway to The Cloud, Distributed Databases, Web Semantics, [oT Cloud Architectures.

Data Analytics and System Integration: Data Mining for The loT and Knowledge Extraction, Signal
Processing, Real-Time and Local Analytics, Databases, Cloud Analytics and Applications, Frameworks
and Technologies Enabling the Integration of IoT Devices with Mobile Apps or Other Smart Devices.

MTE 6308 (Intelligent Visual Surveillance)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Basics of Image Processing: Image Processing Methods, Image Transforms, Wavelet Transform, JPEG
Image Compression, Image formats, Color Spaces.

Video Compression Standards: H. 261, H. 263, H.264, MPEG-1, MPEG-2, MPEG-4, MPEG-7, and
MPEG-21, Video Shot Boundary Detection, Motion Modeling and Segmentation Techniques.

Object Detection and Classification: Shape, Motion, Silhouette and Viola Jones Based Object
Classification, Multiclass Classifier Boosting.

Multi-Object Tracking: Classification of Multiple Interacting Objects from Video, Region, Counter,
Feature, Filter, Mean Shift and Model Based Tracking.

Human Activity Recognition: Human Recognition Using Gait, HMM Framework for Gait
Recognition, Description Based Approaches, Human Interactions, Group Activities, Applications and
Challenges.

Camera Network Calibration: CCTV (Closed Circuit Television) Camera, Multiple View Geometry,
Camera Network Calibration, PTZ Camera Calibration, Camera Placement, Smart Imagers and Smart
Cameras.

MTE 6309 (Artificial Intelligence and Expert System)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Statistical and Probabilistic Reasoning: Symbolic Reasoning under Uncertainly, Probability and
Bayes' Theorem, Certainty Factors and Rule-Based Systems, Linear Discrimination, Bayesian Networks
and Decision Theory, Dempster - Shafer Theory.

Machine Learning and Optimization: Regression and Clustering, K-Means Algorithm, Hierarchical
and Association Learning for Clustering, Support Vector Machines, Naive Bayes, Decision Trees and
Random Forest, Optimization, Traditional Optimization Techniques with Applications.

Fuzzy Logic Systems: Crisp Sets and Relations, Fuzzy Sets and Relations, Fuzzy Rule-Based Systems,
De-Fuzzifications Methods and Applications.

Knowledge, Reasoning and Planning: Logical Agents, Fundamental and inference of First-Order
Logic, Classical Planning, Knowledge Representation and Reinforcement Learning.

Artificial Neural Network: Mcculloch-Pitts Neuron Model, Models of Models of Artificial Neural
Network, Learning and Adaption, Learning Rules, Winner-Take-All, Multilayer Feedforward, Feedback
Networks and Associative Memories.
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MTE 6310 (Advanced Human Machine Interfacing)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction To HMI: HMI Basics, Application, Types, Human Information Processing, Interaction
Design, Interface Metaphors, HCI and the World Wide Web HCI, Security, Accessibility of User
Interfaces Usability Engineering, Social Computing.

Elements of HMI: Hardware and Software, Configuring System Communications, Mental Models, Tag
Database, Graphical Displays/Screens, Security, Event Controlled Interface.

Perception, Memory and Cognition: Visual System, Image Generation and Perception, Touch
Hearing, Model Human Processor, STM, LTM, Chunking, Principles of Operation Power Law, Fitts
Law, Hicks Law, Factors Affecting, Perception, Memory, Cognition.

Integrated Modeling Framework: Supervisory Control, Human-Machine Cooperation, Generic
Integrated Modeling Framework, Control Loops, Tactical Module, HMI in Automation.

Brain Computer Interface: Introduction To BCI, Brain Regions and Responsibilities, Active Methods
for Measuring Brain Activity, Invasive and Non-invasive Procedures, Application in Prosthetic Control,
Neurorehabilitation, Neurotraining, Brain Controlled Wheel Chairs.

MTE 6401 (Advanced Control System)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Control: Feedback Systems, Block Diagram, Definition of Process Variable, Set- Point,
Manipulated Variable and Final Control Element with Examples, Open Loop and Closed Loop Systems,
Transfer Function Model, State Space Model, Mathematical Modelling of Mechanical, Electrical,
Pneumatic and Hydraulic Systems, Block Diagram Reduction, Signal Flow Graph.

Design of Feedback Control System: Design Issues, Criteria, Stability, Constraints, Challenges,
Performance Indices, and Design Examples.

Control System Design: Pole Placement Designs, Lead-Lag Compensator Design, Adaptive, Model
Predictive, LQR, LQG, H-infinity and Fuzzy Control Design.

MTE 6402 (Optimal Control Theory)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Goals and Origins of Optimal Control, Optimizing the Command Response, Optimal
Disturbance Attenuation, and Internal Stability Theory for Stable Plants, Solution of the Disturbance
Attenuation Problem, Robust Stability Problem.

Multivariable Frequency Response Design: Singular Value Decomposition and Inequalities, Singular
Values and the Sensitivity Operator, Robust Stability Analysis, Nyquist Stability Theorem, Bode Plots,
Polar Plots, Additive Model Error, Multiplicative Model Error, Disturbance Attenuation, Tracking,
Sensor Errors, The Control Signal, Analytic Limits on Performance.

Linear Fractional Transformations: Composition Formula, Interconnections of State-Space LFTs,
LFTs in Controller Synthesis, Contractive LFTs, Constant Matrix Case, Dynamic Matrix Case,
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Minimizing the Norm of Constant LFTs, Simplifying Constant LFTs, Simplifying the Generalized Plant.
Optimal Control Techniques: LQG Control, LQR Control, LQI Control, ILQG Control, MPC Control,
Adaptive Control and H-infinity.

MTE 6403 (Advanced Nonlinear Control Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Nonlinear Systems and Concepts: Linear System, Time invarying and Linearization, Linear Time
Varying and Linearization, Input and Output Stability, Lyapunov Stability Analysis, Asymptotically
Stability, Popov’s and Circle Criterion, Perturbed System, Chaos, Periodic Orbits, Index Theory and
Limit Cycle, Center Manifold Theory, Normal Forms, Nonlinear Analysis, Poincare Maps, Bifurcations,
Maps- Vector Fields, Methods, Control System Design Using Lyapunov’s Direct Method, Friction and
Spring Nonlinear Model, Nonlinear Dynamic Equations Formulation.

System Characterization: Stability, Controllability, Observability, Phase Plane Analysis, Phase
Portrait- Limit Cycle Describing Function, Assumption— Limit Cycles.

Control of Nonlinear Electrical and Mechanical Systems: Nonlinear Systems Modeling and Analysis
with Various Engineering Applications, Special Phenomena and Nonlinear Dynamics, Theory of
Nonlinear Systems Stability and Stabilization. Controllability, Observability, Invertibility and
Linearizability of Nonlinear Control Systems, Nonlinear Feedback Control, Internal Dynamics and
Nonlinear Adaptive Control, Double inverted Pendulum, Nonlinear Machineries, Robot, Suspension
System, and Aircraft.

MTE 6404 (Advanced Digital Control Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Digital Control: Digital Systems, Signal, Time Domain, Frequency Domain, Stability,
Time Response, Frequency Response.

Computer Control Systems: Discretization and Overview of Sampled-Data Systems, Discretization
and Choice of Sampling Frequency, Discrete-Time Models, Stability of Discrete-Time Systems, Models
for Sampled-Data Systems with Hold, Analysis of First- and Second-Order Systems, Rejection of
Disturbances, Modern Methods for Design of Digital Controllers, Structure of Digital Controllers.
Robust Digital Controller Design Methods: Digital Optimal and Non-Optimal Controller, Effect of
Auxiliary Poles, Pole Placement, Tracking and Regulation with independent, Internal Model Control,
Pole Placement with Sensitivity Function Shaping.

Design of Digital Controllers in the Presence of Random Disturbances: Models for Random
Disturbances, Optimal Prediction, Minimum Variance Tracking and Regulation, Approximation of the
Minimum Variance Tracking and Regulation by Means of Pole Placement, Generalized Minimum
Variance Tracking and Regulation.

Practical Aspects of Digital Control: Implementation of Digital Controllers, Digital Control of an Air
Heater, DC Motor Speed Control, Cascade Position Control of a DC Motor Axis, Position Control by
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Means of a Flexible Transmission, Control of A 360° Flexible Robot Arm, Control of Deposited Zinc
in Hot Dip Galvanizing.

MTE 6405 (Cyber Physical Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Emergence of CPS, CPS Drivers, Key Features, Applications, Theoretical Foundations.
Synchronous and Asynchronous Model: Reactive Components, Finite-State Components,
Combinational Components, Event-Triggered Components, Nondeterministic Components, Input-
Enabled Components, Task Graphs and Await Dependencies, Composing Components, Synchronous
Designs, Asynchronous Processes, Asynchronous Design Primitives, Asynchronous Coordination
Protocols.

Safety and Liveness Requirements: Safety Specifications, Proving Invariants, Automated Invariant
Verification, Enumerative Search, Symbolic Transition Systems, Symbolic Breadth-First Search,
Reduced Ordered Binary Decision Diagrams, Temporal Logic, Model Checking, Buchi Automata, From
LTL To Buchi Automata, Nested Depth-First Search, Symbolic Repeatability Checking.

Real-Time Scheduling: Scheduling Concepts, Scheduler Architecture, Periodic Job Model,
Schedulability, EDF Scheduling, Fixed-Priority Scheduling.

Hybrid Systems: Hybrid Dynamical Models, Designing Hybrid Systems, Linear Hybrid Automata.

MTE 6406 (Cyber Security & Cryptography)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Cyber Security: IT and Cyber Law, Digital forensics, Cryptography, Physical Security, Cyber Risk and
Cyber Insurance, Security and Common Vulnerabilities, Risk Management, Malware Analysis, Incident
Management, Dark Web and Deep Web, Governance and Compliance, Cyber Security Design and
Maintaining Proper Resilience, Security Operation Center.

Conventional Encryption: Classical Encryption Techniques, Substitution Ciphers and Transposition
Ciphers, Cryptanalysis, Steganography, Stream and Block Ciphers.

Confidentiality and Modular Arithmetic: Confidentiality Using Conventional Encryption, Traffic
Confidentiality, Key Distribution, Random Number Generation, Fermat’s and Euler’s Theorem,
Primality Testing, Euclid’s Algorithm, Chinese Remainder Theorem, Discrete Algorithms.

Public Key Cryptography: Principles of Public Key Crypto Systems, RSA Algorithm, Security of
RSA, Key Management, Diffle-Hellman Key Exchange Algorithm.

Message Authentication and Hash Function: Authentication Requirements, Authentication Functions,
Message Authentication Code, Hash Functions, Birthday Attacks, Security of Hash Functions and
MACS.
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MTE 6407 (Quantum Mechanics and Control)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: The Time-Dependent and Time-independent Schrodinger Equation, Approximate
Methods for Solving the Schrodinger Equation: The Variational Method, Perturbation Theory, Born
Approximations.

One-Dimensional Quantum Mechanics: Free Particle and Wave Packet, Finite and Infinite Potential
Wells, Bound States and Quantization, Scattering States, Potential Barrier Tunneling, Reflection and
Transmission, Delta-Potential, Kronig-Penney Potential and Energy Band Structure of Solids, The
Harmonic Oscillator, Ladder Operators, Coherent States.

Mathematical Formalism of Quantum Mechanics: Observables and Hermitian Operators,
Eigenvalue-Eigenfunction Problem, Operators of Position and Momentum and The Uncertainty
Principle, Momentum Representation, Dirac Notation.

Three-Dimensional Quantum Mechanics: Coulomb Potential and Hydrogen Atom, Angular
Momentum.

Quantum Control: Control Properties of Low-Dimensional Noiseless Quantum Systems, Control of
Noisy Systems and Single Qubit Systems, Mathematical Modeling of input-Output Systems in Quantum
Optics, Physical Arguments in Quantum Control.

MTE 6408 (Quantum Computing)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Axioms of Quantum Mechanics, Describing Quantum System, Quantum Operators,
Composition, Entanglement and Measurements. Quantum Measurements Density Matrices, Positive-
Operator Valued Measure.

Fragility of Quantum Information: Decoherence, Quantum Superposition and Entanglement,
Quantum Gates and Circuits, No Cloning Theorem & Quantum Teleportation, Bell’s inequality and Its
Implications, Quantum Algorithms & Circuits, Deutsch and Deutsch, Jozsa Algorithms, Grover’s Search
Algorithm, Quantum Fourier Transform, Shore’s Factorization Algorithm.

Quantum Error Correction: Fault Tolerance, Quantum Cryptography, Implementing Quantum
Computing: Issues of Fidelity, Scalability in Quantum Computing, NMR Quantum Computing,
Spintronics and QED Approaches, Linear Optical Approaches, Nonlinear Optical Approaches.

MTE 6501 (Embedded Systems Design with FPGAs)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Digital Design Platforms, Microprocessor-Based Design, Single-Chip Computer/
Microcontroller-Based Design.

Hardware Description Language: Verilog, Software and Hardware Description Languages, Gate
Level Model, Combinational Circuits Using Data Flow Modelling, Logic Finite State Machine (FSM),
Arithmetic Using HDL, Pipelining, Module Instantiation and Port Mapping.
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FPGA Devices: Architecture of a FPGA, FPGA Interconnect Technology, Logic Cell, FPGA Memory,
Clock Distribution and Scaling, I/O Standards, Multipliers, Floor Plan and Routing, Timing Model for
a FPGA, FPGA Power Usage.

FPGA-Based Embedded Processor: Hardware—Software Task Partitioning, FPGA Fabric Immersed
Processors, Interfacing Memory to the Processor, Interfacing Processor with Peripherals, Creating A
Customized Microcontroller, Signal Conditioning with FPGAs.

Prototyping Using FPGA: Test Environment for The Robot Controller, FPGA Design Test
Methodology, UART for Software Testing, FPGA Hardware Testing Methodology.

MTE 6502 (Digital Signal Processing in Embedded Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Embedded System Hardware, Software and Selection Consideration, Real Time
Operating System, Buffering, Direct Memory Access, Interrupts, /O, Multitasking, Scheduling, DSP
Microprocessors, Application Characteristics, Popular DSP Processors, Texas Instruments, Motorola,
and Others.

Code Development/ Improvement: Fixed Point DSP, Motor Control DSP, Floating Point DSP,
Intrinsic, Cross-Paths, Software Pipelining, Code Composer Studio, Assembler/Compiler/Linker,
FIR/IIR Implementation On DSK, FFT Implementation, Adaptive Filters, Noise Cancellation, Matlab
Support Tools, DFDP Filter Design Package, input/Output with The DSK- Stereo Code, C6711 Based
System Design, Parallel Processing with Multiple DSP- C40, Xilink DSP FPGA, Fuzzy Logic and DSP,
Wavelet Transform and Huff Transform

Applications: Electric Power Steering, Engine Control and Misfire Detection, Airbag Control,
Suspension Control, Antilock Brake, Collision Avoidance, Wireless Communication.

MTE 6503 (Automotive Electronics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Overview of Automotive Systems: Automotive Systems, Four Stroke Engine, Fueling System, Ignition
System, Electronic Engine Management System.

Sensors and Actuators in Automotive: Airflow Rate Sensor, Pressure Measurements, Position Sensors,
Throttle Angle Sensor, Temperature Sensors, Typical Coolant Sensor, Exhaust Gas Oxygen Sensor,
Knock Sensors, Automotive Engine Control Actuators, Fuel Injection, Exhaust Gas Recirculation
Actuator, Variable Valve Timing, VVP Mechanism Model.

Engine Control and Monitoring Systems: Digital Powertrain Control Systems, EGR Control, Variable
Valve Timing Control, Spark Advance Correction Scheme, Secondary Air Management, Evaporative
Emissions Canister Purge, Automatic System Adjustment, Idle Fuel Delivery Systems, MPFI, Emission
Control Management, Hybrid Power Plants, BAS, Electronic Stability Program (ESP), Electronic Diesel
Control (EDC).

Transmission and Safety Systems and Diagnostics Systems: Autonomous Cruise Control, Braking
Control, ABS, Traction Control, ESP, ASR, Suspension Control, Steering Control, Stability Control,
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Parking Assist Systems, Safety Systems, SRS, Blind Spot Avoidance, Auto Transmission Electronic
Control, Telematics, Automatic Navigation.

MTE 6504 (Advanced Electromechanical Drives)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Electrical Drives: Dynamics of Electrical Drives, Load Torques, Time and Energy-
Loss in Transient Operations, Load Equalization.

Control of Electrical Drives: Closed- Loop Control of Drives, Current-Limit Control, Speed Sensing,
Current Sensing, Phase-Locked-Loop (PLL) Control.

DC Motor Drives: DC Servo Motors, Starting & Braking, Plugging, Transient Analysis, Speed Control,
Control of Transformer and Uncontrolled Rectifier Control and Controlled Rectifier of Dc Motor, Dual-
Converter Control of Dc Motor.

Induction Motor Drives: Analysis and Performance, Starting, Braking, Static Rotor Resistance Control,
Slip Power Recovery, Static Scherbius and Kramer Drive, Variable Speed Constant Frequency
Generation, Squirrel-Cage and Wound-Rotor Induction Machine and Cycloconverter Scheme.
Synchronous Motor: Synchronous Motors, Starting, Braking, Synchronous Motor Variable Speed
Drives, Variable Frequency Control, Self-Controlled Synchronous Motor Drive Employing Load
Commutated Thyristor Inverter and Cycloconverter.

MTE 6505 (Advanced Communication)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Microwave Radio Communications: Diversity, Protection Switching Arrangements, Satellite
Communication Systems, Mobile Radio Communications, Modern Wireless Communication Systems,
Cellular Concept, Wireless Propagation Mechanism.

Probability and Stochastic Processes: Memoryless Channel, M-Ary Markov Source, Modulation,
Scalar and Vector Communication, Coherent and Non-Coherent Communication.

Communication Technologies: Rician Channels, Partially Coherent Receives, Band-Limited Channels
and Digital Modulations, Block Coded Digital Communication, Shannon’s Channel Coding Theorem,
Channel Capacity, Matched Filter, Concept of Spread Spectrum Communications, Coded BPSK and
DPSK Demodulators, Linear Block Codes, Hammning, Golay, Cyclic, BCH, Reed— Solomon Codes,
Coded Digital Communication, State Diagram, Tree Diagram, and Trellis Diagram, Decoding
Techniques Using Maximum Likelihood, Viterbi Algorithm, Sequential and Threshold Methods, Error
Probability Performance for BPSK and Viterbi Algorithm.

MTE 6506 (Wireless Sensor Network)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Characteristics of WSN: Characteristic Requirements for WSN, Challenges, WSN Vs Adhoc
Networks, Sensor Node Architecture, Physical Layer and Transceiver Design Considerations in Wsns,
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Energy Usage Profile, Choice of Modulation Scheme, Dynamic Modulation Scaling, Antenna
Considerations.

Medium Access Control Protocols: Fundamentals of MAC Protocols, Low Duty Cycle Protocols and
Wakeup Concepts, Contention-Based Protocols, Schedule-Based Protocols, SMAC, BMAC, Traffic-
Adaptive Medium Access Protocol (TRAMA), IEEE 802.15.4 MAC Protocol.

Routing and Data Gathering Protocols: Routing Challenges and Design Issues in Wireless Sensor
Networks, Flooding and Gossiping, Data Centric Routing, SPIN, Directed Diffusion, Energy Aware
Routing, Gradient-Based Routing, Rumor Routing, Hierarchical Routing, Location Based Routing, Real
Time Routing Protocols, Data Aggregation Operations, Aggregate Queries in Sensor Networks,
Aggregation Techniques.

Embedded Operating Systems: Operating Systems for Wireless Sensor Networks, Operating System
Design Issues, Interfaces and Modules, Configurations and Wiring, Generic Components, Programming.

MTE 6507 (Advanced Sensors, Instrumentations and Condition Monitoring)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Condition Monitoring: Maintenance Philosophies- Time Based Versus Condition
Based, Intelligent Fault Detection- Non-Destructive Testing Vs Condition Monitoring, Condition
Monitoring Procedure and System Integration.

Sensing System: Common Microfabrication Techniques, Applications of MEMS, Overview of
Microfluidics, Energy Harvesting and Wireless Networks, Applications of Ultrasonic Sensors, Flow
Velocity Measurement, Non-Destructive Testing.

Advanced Signal Processing Techniques: Time Domain Analysis, Frequency Domain Analysis, Time-
Frequency Analysis, Artificial Intelligence Technologies.

Condition Monitoring Techniques: Vibration Based Techniques, Acoustic Emission, Thermal
Techniques, Oil Debris Analysis, Corrosion Monitoring, Strain Sensing.

Imaging Based Measurement and Monitoring Techniques: Digital Imaging Technologies, Imaging
Systems, Image Processing Techniques.

Intelligent Measurement and Monitoring Techniques: Soft Computing Techniques for Measurement
and Monitoring, Smart Sensors and Intelligent Monitoring.

MTE 6508 (Microcontroller and PLC)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction To Microcontroller: Microprocessors and Microcontrollers, CISC and RISC, Assembler,
C Programming for Microcontrollers, Compiler and IDE, Embedded Systems, Architecture of 8051
Family, PIC 18FXXX Family, Memory Organization.

Programming of 8051 and PIC18FXXX Microcontroller: Instruction Set, Addressing Modes, 1/O
Programming, Timer/Counter, Interrupts, Serial Communication.

Peripheral Interfacing: Interfacing of Relays, Memory, Key Board, Displays, Alphanumeric and
Graphic, RTC, ADC and DAC, Stepper Motors and DC Motors, I12C, SPI with 8051 and PIC Family.
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PLC Programming: Fundamentals of Programmable Logic Controller, PLC Operations, Evaluation of
The Modern PLC, Memory, Architecture, Basics of PLC Programming, Developing Fundamental
Wiring Diagrams, Communication in PLCs, Programming Timers, Programming Counters, Data
Handling.

MTE 6601 (Modern Manufacturing Processes and Product Design)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Abrasive Flow, Thermal Assistance, Total form Machining and Low Stress Grinding,
Electro-Chemical Machining, Electro Stream and Shape Tube Electrolytic Machining, Chemical and
Thermo-Chemical Machining, Thermal Energy Methods in Material Processing by Electro-Discharge,
LASER and Electron Beam, Plasma Arc and lon Beam, Physical Vapor Deposition, Chemical Vapor
Deposition and Plasma Spraying, High Energy Rate forming and Electro-forming.

Intelligent Design and Manufacturing: Neural Networks for Intelligent Process Monitoring and
Control, CNC Machining, Metal forming, Intelligent Manufacturing Planning, Scheduling and Control,
Intelligent Assembly and Layout Planning, Internet Technology and Manufacturing Industry, Digital
Enterprises, Manufacturing Portals, Artificial Neural Networks, Fuzzy Logic, Genetic Algorithms,
Expert Systems with Case Studies.

Intelligent Product Modeling Techniques: Intelligent CAD Systems, Integrating Product and Process
Design, Manufacturing Analysis and CAD/CAM Integration, Design Methodology for Automated
Manufacture, The Impacts of Intelligent Process Control on Product Design.

MTE 6602 (Fluid Power System and Factory Automation)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Hydraulic Pumps and Motor Gears, Vane, Piston Pumps, Linear Actuator, Reservoir
Capacity, Heat Dissipation, Accumulator, Standard Circuit Symbols, Circuit Analysis.

Direction Flow and Pressure Control Valves: Methods of Actuation, Types, Sizing of Ports-Pressure
and Temperature Compensation, Overlapped and Under Lapped Spool Valves, Operating
Characteristics, Electro Hydraulic System, Electro Hydraulic Servo Valves, Different Types
Characteristics and Performance.

Types of Proportional Control Devices: Pressure Relief, Flow Control, Direction Control, Hydraulic
Symbols, Spool Configurations, Selection & Sizing with Reference to Manufacturer's Data, Electrical
Operation, Basic Electrical Circuits and Operation, Solenoid Design, Comparison Between
Conventional and Proportional Valves.

Applications: Paper industry, Precess industry, Printing Sawmill, Woodworking, Extrusion Press,
Powder Methodology Press, Continuous Casting, Food and Packaging, injection Moulding, Solar Energy
and Automobile.
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MTE 6603 (Advanced Vibration Engineering and Control)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Wave Motion, Multiple, Discrete, Mass—Spring—Damper Oscillator, Single and Multiple
Degree of Freedom of Systems, Natural Frequencies, Modes of Vibration, Vibration of Shafts,
Resonance, Stability Analysis, force Mobility and Transmissibility.

Dynamics: Undamped Free Vibration, Energy Concept, Free Vibrations with Viscous Damping, forced
Vibrations with- Harmonic Excitation, Periodic Excitation and Transient Excitation, Two and Three Dof
System, Forced Vibrations of Multiple Oscillators, Application of Lagrange's Equations.

Vibration Measurement Units: Noise and Vibration Scales, Frequency Analysis Bandwidths, Noise
and Vibration Measurement Instrumentation, Industrial Noise and Vibration Control Methods.
Vibration Analysis: Free and Forced Vibration of Conservative and Damped Systems, Response to
Nonperiodic Excitation.

Vibration Control: Force Reduction, Mass Addition, Tuning, Isolation, and Damping, Vibration
Absorber, Avoiding Resonance.

MTE 6604 (Acoustic and Noise Control)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Vibrations: Derivation of the Acoustic Wave Equation, Doppler Effect, Wave
Interference Effects, Coherent Addition of Sound, Beating, Addition of Incoherent Sounds, Propagation
of Sound, Spherical and Cylindrical Divergence. Sound Power, Sound Pressure and Sound Intensity
Derivations.

Sound and Noise Measurement Parameters: The Decibel, A-Weighted Decibels, HVAC Noise
Quantifiers, Octave, 1/3 Octave and Narrowband (FFT) Description of Sounds.

Architectural Noise Control: Human Perception of Sound, Perception of Room Acoustics for Music,
Hearing and Hearing Loss, Architectural Noise Control, Area Ratio Transmission Loss Calculation.
Mechanical Noise Control: Attenuation of Sound in Ducts, Design and Calculation of the Performance
of Plena and the Theory and Design of Mufflers, Environmental Noise Control, Acoustic Absorption
Methods.

Computer Acoustic Technique: Computer Acoustic Modelling Techniques, Method of Images, Ray
Tracing and Computer Based Signal Processing to Enhance Physical Scale Model Measurements.

MTE 6605 (Advanced Autonomous Vehicle Systems)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction to Automated and Intelligent Vehicles: Infotainment, Body, Chassis, and Powertrain
Electronics, Advanced Driver Assistance Electronic Systems, Operation of Ecus, Basic Cyber-Physical
System Theory and Autonomous Vehicles.

Sensor Technology for Advanced Driver Assistance Systems: Radar Technology, Ultrasonic Sonar
Systems, Lidar Sensor Technology, Camera Technology, Night Vision Technology, Sensor Data Fusion,
Integration of Sensor Data to On-Board Control Systems.
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Wireless Networking and Applications to Vehicle Autonomy: Computer Networking, Internet of
Things, Wireless Networking Fundamental, Integration of Wireless Networking and On-Board Vehicle
Networks.

Impaired Driver Technology: Driver Impairment Sensor Technology, Transfer of Control Technology,
Vehicle Prognostics Technology, Monitoring of Vehicle Components, End-of-Life Predictions,
Advanced Driver Assistance System Sensor Alignment and Calibration, Integration of ADAS
Technology into Vehicle Electronics, Role of Sensor Data Fusion.

Technical Issues: Driverless Car Technology, Moral, Legal, Roadblock Issues, Technical Issues,
Security Issues.

MTE 6606 (Energy Engineering and Control)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Global Energy Scenario: Global Energy Requirement, Availability of Conventional and Non-
conventional Energy Sources, Fallout of Energy Usage, Energy Demand, Electrical Energy- Electric
Power Plant, Power storage and Power Network, Fuel Energy- Fossil Fuels, Coal, Oil, Natural Gas.
Energy Analysis: Process System Optimization, Electrical System Optimization, Cogeneration, Energy
Consumption, Heating, Ventilation and Air Conditioning Systems, Heat Transfer, Energy Conservation,
Level of Extraction and Efficiency of Conversion, Clean Diesel Technology, Cost Vs. Life Cycle,
Energy Consumption in Industry and Building.

Energy Control and Management: Computer Control of Power System, Hierarchy of Load Dispatch,
Remote Terminal Unit (RTU), Functions of LDC System, Energy Planning, Staffing, Organization,
Requirement, Costing, Monitoring, Budgeting, Consciousness, Efficient Equipment, Management
Professionals.

Energy Management Program: Saving Energy and Implementation of Energy Conservation,
Principles of Energy Management, Energy Management Program, Implementing Energy Conservation
Actions, Potential Energy Conservation in Boilers, Heat Pumps, Water Heater and Cooler, HVAC,
Lighting System, Compressor and Fans.

MTE 6607 (Internet of Things and Smart Manufacturing)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Prototyping Embedded Devices: Embedded Computing Basics, Electric Imp and Other Notable
Platforms Prototyping of Physical Design, Memory Management, Performance and Battery Life,
Libraries and Debugging.

Automatic Storage Management and Internet of Things: Cloud, Relational Databases in the Cloud,
Automatic Storage Management in the Cloud, Privacy and Security Issues, Contribution from FP7
Projects, Trust in Iot-Data-Platforms for Smart Cities, Smartie Approach, Data Aggregation for the Iot
in Smart Cities.

Introduction To Smart Manufacturing: Demand Driven and Integrated Supply Chains, Dynamically
Optimized Manufacturing Enterprises and Real Time, Sustainable Resource Management, Digital Tools,
Product Representation and Exchange Technologies, Agile (Additive) Manufacturing Systems,
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Mass Customization, Smart Machine Tools, Robotics and Automation, Smart Sensor Networks and
Devices.

Smart Applications: Online Predictive Modeling, Monitoring and Intelligent Control of
Machining/Manufacturing and Logistics/Supply Chain Processes, Smart Energy Management of
Manufacturing Processes and Facilities.

MTE 6701 (Applied Mathematics for Engineers)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Real Series and Function: Sequences of Real Numbers, Cauchy Criterion for Real Sequences, infinite
Series of Real Numbers, Sequences of Real Functions, Series of Real Functions, Improper integrals.
Functional Analysis: Hilbert Spaces, Hierarchical Structure of Vector Spaces, Hilbert Spaces of L? and
L?, Polynomial Approximations, Chebyshev Polynomials, Lebesgue Integrals, Application of
Polynomial Approximation and Lebesgue integral.

Complex Analysis: Analytic Functions, Complex Integrations, Cauchy integral Formula, Singularity,
Multivaluedness, Analytic Continuation, Contour Integrals, Conformal Mapping, Applications.
Frequency Analysis: Fourier Series- Basic Properties, Mean Convergence, Uniform Convergence,
Fourier Transform, Laplace Transformation, inverse Laplace Transform, Wavelet Transformation,
Applications.

Differential Equations: Ordinary Differential Equations, Linear System of Odes, Autonomous Systems
of Odes, Partial Differential Equations- The Laplacian Operator, The Diffusion Operator, The Wave
Operator.

MTE 6702 (Advanced Numerical Analysis)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Finite Difference Method: Consistency and Accuracy, Stability and Fourier Analysis, Convergence of
the Schemes, Multilevel Schemes, Models of Practical Examples.

Mathematical Study of Elliptic Problems: Green’s Formulas, Variational Formulation, Lax— Milgram
Theory, Application to the Laplacian, Dirichlet Boundary Conditions, Neumann Boundary Conditions,
Variable Coefficients, Qualitative Properties.

Finite Element Method: Variational Approximation, Triangular Finite Elements, Convergence and
Error Estimation, Rectangular Finite Elements, Finite Elements for the Stokes Problem.

Solution of Non- Linear Equations: Iterative Process, Localization of the Roots, Initial Approximation
and Convergence Criteria, Relaxation and Conjugate Gradient Method for System Equation, Newton's
Method.

Partial Differential Equation: Stability and Convergence of Numerical Methods, Finite Difference and
Finite Element Method for Solving Partial Differential Equations.
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MTE 6703 (Research Methodology & Ethics)
Lecture: 3.00 hrs./week No. of Credit: 3.00

Introduction: Practical Information about Study Phases, Course Requirements and Thesis, Personnel
Involved, Psychological and Social Factors, Student’s and Supervisor’s Role, Overview of Research
Planning, Time Management.

Research Method: Criteria for Good Scientific Practice, Literature Review, Critical Use of Existing
Knowledge, Generalize and Define Limits for Generalization of New Findings.

Scientific Publishing: Classification of Conferences and Journals, Judging What Material is
Publishable, Publishing, and Referee Process.

Theory of Science: Theory of Science and Engineering Science- Viz Innovation, Systemizing and
Classifying, Hypothesis Development and Testing, Establishing Laws and Models, Criticizing Own and
Others Work.

Ethics: Ethics in Engineering, Engineering and Natural Sciences, Avoid Research that Cause Unjustified
Risk to People, Jeopardize the Environment or Convert Public Resources into Private Profits, Striving
for Objectivity (in the Research Process and in Presentation of Results), Handling Uncertainty,
Development of Research Plan.
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