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PREAMBLE

Post Graduate Education and Research in Engineering and Technology has
always been a strong force that drives the nation towards establishing a better
tomorrow for all. At present, Sustainable Development Goals (SDG), is an
urgent call for action by all countries especially by Higher Education Institutions
(HEIs). The primary objective of post graduate education and research in
Engineering and Technology is to enhance knowledge, skills and competency

of Engineers as required by industry.

This post graduate programme is spread over two years in four semesters and
includes practical integrated courses, MOOC course and Department
electives. As per National Education Policy recommendations, the focus is
more on research and innovation. This program provides a wide exposure to
industry practices, real time case studies, research contributions leading to
publications and patent filing. Engineers with a global concern can make a

significant difference in the world we live in.

[I. PRELIMINARY DEFINITIONS AND NOMENCLATURE

In these Regulations, unless the context otherwise requires:

1. “Programme” means Degree Programme, M.Tech. Degree Programme.



. “Discipline” means specialization or branch of M.Tech. Degree Programme

. “Course” means a theory or practical subject that is normally studied in a
semester,

. “Vice — Chancellor of HITS” means the Head of the Institution.
. “Registrar” is the head of all general Administration of the Institute.

. “Dean” means the authority of the University who is responsible for all
Programmes and implementation of relevant rules of these Regulations

pertaining to the Post Graduate Academic Programmes.

. “Controller of Examinations (CoE)” means the authority of the University who
is responsible for all activities related to the University Examinations,

publication of results, award of grade sheets and degrees.

. “Dean — Student Affairs” is responsible for all student related activities
including student discipline, extra and co — curricular activities, attendance

and meetings with class representatives, Student Council and parents.

. “HoD” means the Head of the Department concerned.

10.“Institute” means Hindustan Institute of Technology and Science (HITS),

Chennai.

11.“TCH” means Total Contact Hours — refers to the teaching — learning periods.

12.“DEC” means Department Exam Committee

13.“BoS” means Board of Studies

14.“BoM” means Board of Management

15.“ACM” means Academic Council which is the highest authoritative body for

approval for all Academic Policies.

16.“Faculty Coordinator” (FC) is a faculty of a department who in charge of the

PG students of a specialization, who takes care of the attendance, internal

marks and the general conduct of the students of that specialization.



17.“CIA” is Continuous Internal Assessment which is assessed for every student

for every course during the semester

18.“ESE” is End Semester Examination which is conducted by the Institute at

the End of the Semester for all the courses of that semester
19.“AICTE” means All India Council for Technical Education
20.“UGC” means University Grants Commission

21.“MHRD” means Ministry of Human Resources Development, Govt. of India

22.“RA” Grade due to lack of minimum attendance

23.“ES” means Engineering Science Courses

24.“PC” means Programme Core Courses

25.“DE” means Departmental Elective Courses

26.“EEC” means Employability Enhancement Courses

27. “TP” means Theory with Practical Course

28. “TH” means Theory Course

29. “PR” means Practical Course

30. “PJ” means Project Phase

31. “IN” means Internship

[II. INSTITUTE VISION, MISSION AND OBJECTIVES

The Motto of the Institution is “To make every man a success and no man a

failure”.



The Vision of the Institution is “To be an international institute of excellence,

providing a conducive environment for education with a strong emphasis on

innovation, quality, research and strategic partnership blended with values and

commitment to society”

The Mission of the institution is

To create an ecosystem that promotes learning and world class
research.

To nurture creativity and innovation.
To instill the highest ethical standards and values.
To pursue activities for the development of the Society.

To develop national and international collaborations with institutions and
industries of eminence.

To enable graduates to become future leaders and innovators.

Value Statement

Integrity, Innovation and Internationalization

Further, the Institution always strives

To train our graduates with the latest and the best in the rapidly changing
fields of Architecture, Engineering, Technology, Management studies,
Science and Humanities, Laws and Liberal Arts.

To develop graduates, with a global outlook, possessing Knowledge,
Skills and Attitude and capable of taking up challenging responsibilities
in the respective fields.

To mold our graduates as citizens with moral, ethical and social values
so as to fulfill their obligations to the nation and the society.

To promote research in the field of Architecture, Engineering,
Technology, Management studies, Health Science, Law, Design,

Science and Humanities, Liberal Arts and Allied disciplines.



Aims and Objectives of the Institution are focused on

e Providing state of the art education in Architecture, Engineering,
Technology, Applied Sciences, Law, Health Sciences, Design, Liberal
Arts, and Management studies.

e Keeping pace with the ever — changing technological scenario and help
the graduates to emerge as competent professionals, fully aware of their
commitment to the society and the nation.

e Toinculcate a flair for Research, Development and Entrepreneurship.

ACADEMIC REGULATIONS FOR M. Tech. Programme
(Effective from Academic year 2024 - 25)

R.1.0. Admission

R.1.1. The admission policy and procedure shall be decided from time to time by
the Board of Management (BOM) of the Institute based on the guidelines
issued by the UGC/AICTE/ Ministry of Human Resource Development
(MHRD), Government of India. The number of seats in each branch of the
M. Tech. programme will be decided by the Board of Management of the
Institute as per the directives of AICTE/ UGC / MHRD, Government of
India, considering the market demands. Some Seats are also made
available for Non Resident Indians and foreign nationals, who satisfy the

admission eligibility norms of the Institute.

R.1.2. Eligibility for Admission
e The selected candidates will be admitted to the M.Tech. programme
after he/she fulfils all the admission requirements set by the
Institute and after payment of the prescribed fees.

e (Candidates for admission to the first semester of the master’s degree
Programme shall be required to have passed an appropriate Degree
Examination recognized by Hindustan Institute of Technology and

Science.

e In all matters relating to admission to the M.Tech. Programme, the



decision of the Institute and its interpretation given by the Chancellor

of the Institute shall be final.

e If at any time after admission, it is found that a candidate has not
fulfilled any of the requirements stipulated by the Institute, the Institute
may revoke the admission of the candidate with information to the

Academic Council.

R.1.3. Lateral Entry for Engineering / Technology graduates (Admission to
Second Year)

The candidate who earned minimum 40 credits at post graduate level in
the Academic Bank of Credits (ABC) in applied field or area through
reputed institutions as accepted by the Board of Management of the
Institution, as equivalent thereto are eligible for admission to the 3

Semester of the M. Tech degree programme.

However, the candidate is required to attain the additional credits, if
required and as recommended by “Course Mapping Committee” and
approved by the Vice Chancellor, by registering the course with the
prescribed fee.

R.1.4. The candidate must fulfill the prescribed admission requirements / norms

of the Institution.

R.1.5. At any time after admission, if found that a candidate has not fulfilled one or
many of the requirements stipulated by the Institution, or submitted forged
certificates, the Institution has the right to revoke the admission and forfeit
the fee paid. In addition, legal action may be taken against the candidate as

decided by the Board of Management.

R.1.6. If at any time after admission, it is found that a candidate has not fulfilled
one or many of the requirements stipulated by the Institute, or submitted
forged certificates, the Institute has the right to revoke the admission of the
candidate and will forfeit the fee paid and legal action may be taken against

the candidate as decided by the board of Management.

R.1.7. Admission norms for working Professional:



R.2.0.
R.2.1.

R.2.2.

R.2.3.

R.2.4.

R.2.5.

R.2.6.

R.2.7.

Separate admission guidelines are available for working / experienced
professionals for candidates with industrial / research experience who
desire to upgrade their qualification as per recommendation of Credit

Transfer Committee.

Structure of the M. Tech. Degree Programme

The M. Tech programme in all streams of specialization will be structured on
a credit-based system following the semester pattern with continuous
evaluation

The University permits regular as well as external registration (part time)

for those in employment

The programme of instruction for each stream of specialization will consist

of :

i. Core courses (compulsory)

ii. Elective courses

iii. Laboratory / Seminar / Mini Project / Design / Case Study / Internship
and

iv. Project work and dissertation/Thesis

Every stream of specialization in the programme will have a curriculum and
syllabi for the courses approved by the ACM. Curriculum revisions, when
required, will be proposed by a committee nominated by the Dean. All
revisions shall be recommended by the BOS of the concerned

departments / Schools and approved by the ACM

The curriculum for any stream of specialization shall have a minimum total

of 80 credits for successful completion of the M.Tech. programme.

The complete programme will be four semesters duration. The academic
programmes in each semester for any stream of specialization may consist
of course (core and/or electives) work and / or laboratory / seminar / project

/ internships / thesis as specified in the approved curriculum.

Credits will be assigned to the courses based on the following general

pattern:

i. One credit for each lecture period



ii. One credit for each laboratory or practical session of two periods

R.2.8. A student will have to register for all the core courses listed in the

curriculum of his/her selected area of specialization and successfully

complete all of them.

R.2.9. Elective courses will have to be taken from the courses offered in a

particular semester from among the list of approved courses as per the

curriculum.

R.2.10.

R.2.11.

R.2.12.

R.2.13.

R.2.14.

Departments/Schools have to offer all the core courses (PC)
prescribed in the curriculum for any semester. Enough elective courses
shall also be offered in line with the curriculum. Number of elective
courses and other courses, if any, from the curriculum, to be offered in
any semester can be decided by the Dean based on the requirement/pre-

registration data.

Departmental Elective (DE) courses enable the students to take up a
group of courses of their interest in specialization offered by the parent
Department / School.

Employment Enhancement Courses (EEC): These courses offered in
certain semesters which are pertaining to Employment Enhancement of

the students includes Project, Design Project, Internship

Online / MOOC Courses under SWAYAM and other recognizing online
platforms will be considered as equivalent to courses mapped with the

prior approval of Dean / Vice Chancellor through Head of the Department.

A student who has acquired the minimum number of total credits of 80,
for the award of the degree will not be permitted to register for more
courses to improve his cumulative grade point average (CGPA) after

completion of the course and project requirements.

However, during the third/fourth semester, along with the project, a
student can register for a maximum of two courses in addition to the
project/thesis as per curriculum. These two additional courses

permitted will be inclusive of any courses in which he/she has failed in



R.2.15.

R.2.16.

R.2.17.

R.2.18.

R.2.19.

R.2.20.

R.2.21.

R.2.22.

the earlier semesters or inclusive of any courses he/she is planning to

audit.

Students who take courses in the third or fourth semesters will not be
normally permitted to do their project work/thesis outside as per Clause
13.0.

The medium of instruction, examination, seminar and project reports will

be English.

For students admitted on external registration, the normal duration will be

6 semesters. Here the maximum duration is 7 semesters.

The University permits a regular student to change over to external
registration during the programme, under specific circumstances like

initiating a start up venture or to take up a job as per Clause 9.0.

A pass is mandatory in all core courses. In case of failure in an elective
course, there is the provision to choose another elective listed in the

curriculum.

On their request, ACM shall examine the academic records and permit
candidates with B. Tech. (Honors) who have earned credits for any
relevant graduate level courses to transfer credits towards the M. Tech.

programme.

Candidates who received B.Tech. (Honors) degree just prior to their M.
Tech. admission are permitted to transfer up to 9 credits. For those who
received the B.Tech. (Minors) degree within three years prior to their M.

Tech. admission are permitted to transfer up to 6 credits.

The maximum number of lecture-based courses and laboratory courses
in any semester shall not exceed 5 and 2 respectively. The maximum

credits in a semester shall be 22.

Extension of Programme: The normal duration of the programme shall
be four semesters. In case of prolonged illness or other personal

exigencies, the university may allow a student who has earned credits for



at least one semester to extend the programme up to the maximum

duration of Eight semesters.

R.2.23. Students who have earned credits for the courses listed in the first two
semesters are permitted to transfer their registration as external
candidates if they take up a job. However, they must complete the

programme within eight semesters.

R.2.24. A student must earn a minimum number of credits under each category
as shown in Table 1 and also a minimum total of 80 credits for the award

of M. Tech. degree.

Table 1. Credits Under Each Category

Sl. No. of Credits in
Category Courses Course |Credits|Percentag| Total
No. s e
Professional
1 5 20 25 %
Core (TH/TP)
CORE Department 40%
2 COURSES 4 12 15 %
Elective (DE)
ALLIED Engineering o o
3 COURSES Science (ES) 1 4 S % S %
Leadership
Skills for 1 1 1%
Engineers
. |EmMPLOYMENT | Researchand
Publication 1 3 4%
ENHANCEMEN Ethics 55 %
T COURSES
Internship 1 2 25%
Project Work
2 38 47.5 %

(Phase 1 & 2)

TOTAL 15 80 100% 100 %




3.0. Student Discipline

3.1.

3.2.

3.3.

3.4.

3.5.

Every student is required to observe utmost discipline and decorum both
inside and outside the campus and do not indulge in any activity which may
affect adversely the prestige and reputation of the Institution and fellow

students.

Any act of indiscipline of a student reported to the Head (Student affairs) and
Head of the Department will be referred to a Discipline Committee
constituted for the purpose. The Committee will enquire into the charges and
decide on a suitable punishment if the charges are substantiated. The
committee will also authorize the Head (Student Affairs) to recommend to
the Vice-Chancellor for the implementation of the decision. The student

concerned can appeal to the Vice-Chancellor, whose decision will be final.

Ragging in any form is a criminal and non-bailable offence.
The current State and Central legislations provide stringent  punishments

including imprisonment.

If the involvement of any student is established in ragging, offending fellow
students/staff, Damaging the institutional properties / defaming the
institution’s reputation, abusive post(s) in social media, discriminatory
abuse, violation in dress code and other harassment of any nature to the
fellow students/staff, he/she will be liable to serious disciplinary action
includes rustification from university based on the recommendation of the

disciplinary committee.

If any Student involves in other in-disciplinary activities like cases under
POSH Act, Possession or Usage of Drugs / Alcohol, physical assault, fights,
illegal activities, FIR Filed against him/her for criminal activities, convicted
by any court etc. such student will be liable for severe disciplinary action
including dismissal from the Institution and the case may be referred to Law

enforcement agencies as applicable for further action.

Students are strictly prohibited from formation of groups based on racism,
radical philosophy, communal outfits, etc. Defaulters will be liable for severe

disciplinary action including dismissal from the Institution.



3.6. Every student of the Institution, along with their parent, shall give an
undertaking at the beginning of every academic year in this regard and the

same should be submitted at the time of registration for the academic year.

R.4.0. Programme Coordinator
To help the students in planning their courses of study and for getting
general advice on the academic programme, the concerned
department/School will assign a ‘Programme Coordinator’ for each M.

Tech. programme.

In  Departments/schools offering more than one M. Tech.
programmes, one of the Programme Coordinators will act as the
Coordinating Programme Coordinator who will coordinate general

matters of all M. Tech. programmes in the Department/schools.

R.4.1. Faculty Advisor
Faculty Advisors are assigned by the respective department to a certain
number of students to help the students in planning their selection of
courses and programme of study and for getting general advice on the
academic programme, Such Faculty Advisor will continue to mentor the

students assigned to him for the entire duration of the programme.

R.4.2. Students shall first approach their Program Coordinator for all kinds of
academic advice, course registrations, leave and all academic related
matters in the Institute. Whenever required, he/she shall provide
necessary advice to the students. Program Coordinator shall make
appropriate recommendations or remarks on the applications submitted
by the students before forwarding to HoD/other concerned officials.
Program Coordinator will keep the complete record of academics,
attendance/leave, disciplinary actions if any, and any other relevant data

of the students assigned to him/her.
R.5.0. Class Committee
R.5.1 Every section / batch of the B. Tech. Degree programme will have a Class

Committee consisting of Faculty and students.

The constitution of the Class Committee will be as follows:



a. Senior Faculty not associated with teaching a course for the particular
class shall be nominated by the Head of the Department to act as the
Chairman of the Class Committee as approved by the Dean.

b. Course coordinator of each of the lecture — based courses (for common

courses).

Class teacher of the class.

All Faculty handling the courses for that class in the semester.

Workshop Superintendent (for first two semesters); as applicable.

=~ o o o

Four students from the respective class nominated by Head of the
Department

g. Faculty Advisors of the respective class.

R.5.2. Course Committee
A course committee shall be constituted by the HOD for all the common
courses, with the faculty who are teaching the courses and with a Professor
of the core department as the Chairman. The Course committee shall meet
periodically to ensure the quality of progression of the course in the

semester.

R.5.3. HoDs meeting with the students
a. The HoD shall convene a closed meeting prior to each class committee
and course committee meeting with the following members.
i. HoD / Program Coordinator
ii. Senior Faculty not associated with teaching a course for the class
iii. Class Teacher
iv. Five student representatives nominated by the class teacher/
HoD.

b. The above committee shall discuss the academic and other issue, if
any, and obtain independent feedback on all faculties on the Teaching
Learning Processes, to take necessary action. The minutes of the
meeting along with student representation and the corrective actions

shall be forwarded to the Dean by the HoD.



R.5.4. Basic Responsibilities of Class Committee and Course committee

a. The points of discussion during the above HoDs meeting shall be
discussed in the Class committee and Course Committee meetings.

b. To review periodically the progress of the students.

c. To discuss issues concerning curriculum and syllabi and the conduct of
the classes.

d. To inform the students about the method of assessment as
recommended by the Department Examination Committee (“DEC”) at
the beginning of the semester. Each class committee / course committee
will communicate its recommendations and the minutes of the meetings
to the Head of the Department, Dean and the Head (Student Affairs).

e. To conduct meetings at least thrice in a semester as per the Academic
Plan issued by the Dean.

f. To review the academic performance of the students including
attendance, internal assessment and other issues like discipline,

maintenance etc.

R.6.0 Registration and Enrolment

R.6.1 A student will be eligible for registration of courses only if student satisfies
the regulation clause 12.0 (progression) and clause 16.0 (Maximum
duration), and has cleared all dues to the Institution including Hostel,
Library and other applicable fees up to the end of the previous semester
provided that student is not debarred from enrolment on disciplinary

grounds or for other reasons.

R.6.2 The institution follows a Choice Based Credit System. Accordingly, the
students shall be given the option for selecting their DE courses, and
credits. The student is given the option of selecting the number of credits
to undergo in a semester, subject to the curriculum requirements of

minimum and maximum credits prescribed.

R.6.3 Except for the first year, registration for a semester shall be done during a
specified week before the start of the semester as per the Academic
Schedule.



R.6.4 Late registration/enrolment will be permitted by the respective Dean for
genuine cases, on recommendation by the Head of the respective

department, with a late fee as decided from time to time.

R.6.5 The student shall make the choice of course in consultation with the

Faculty Advisor.

R.6.6 Students shall have to pay additional fee as prescribed, for registering in
certain elective courses under Departmental Electives courses offered by
certain specific Departments and for higher level Foreign Languages, as
decided from time to time.

R.7.0 Minimum Requirement to Continue the Programme

If a student earns RA (due to lack of minimum attendance) in all theory
courses prescribed in a semester, he/she will be detained and will not
be allowed to proceed to the next semester. He/she has to re-register for

the courses in the following academic year only.

R.8.0. Temporary Discontinuation

R.8.1. A student may be permitted by the Dean to discontinue temporarily from
the programme for a semester or a longer period for reasons of ill health
or other medical reasons, based on the recommendation from Program

Coordinator and HoD.

R.8.2. In case of ill health or other medical reasons, students must produce a
medical certificate from a Registered Medical Practitioner stating that
he/she is not in a position to continue with the studies temporarily
specifying the period, and the same should be duly endorsed by the
Institute Medical Officer. Normally, a student shall be permitted to
discontinue from the programme only for a maximum duration of two

semesters.

R.8.3. Before joining back to the programme, the student should submit the
fitness certificate from the medical practitioner who treated him/her, with

endorsement from the Institute Medical Officer.



R.8.4.

R.9.0.
R.9.1.

In case of change in the curriculum/syllabus, a student has to register for
the approved equivalent courses (meeting the same credits) as per the
revised curriculum/syllabus in line with the advice of Program
Coordinator, whenever he/she is allowed to continue the programme

after the period of discontinuation.

Discontinuation from the Programme to Take up a Job

Students may be permitted to discontinue the programme and take up a
job provided they have completed all the course work (except major
project) prescribed in the approved curriculum, subject to the rules and

regulations for the award of the financial support in force in the Institute.

The project work/thesis can be done during a later period either in the
organization where they work if it has R & D facility, or in the Institute.
Students desirous of discontinuing their programme at any stage after the
successful completion of course work (except major project) with the
intention of completing the major project work/thesis at a later date
should submit application with details (copy of employment offer, plan of
completion of their project etc.) to the Dean through Program Coordinator
and HoD.

R.9.2. When the students are planning to do the project/thesis in the organization

R.9.3.

with R & D facility where they are employed, they shall submit a separate
application as per rule R.13.4. When students are doing project/thesis
along with the job in the organization (with R & D facility) where they are
employed, the project work shall be completed in four semesters normally
(two semesters of project work/thesis along with the job may be
considered as equivalent to one semester of project work at the Institute).
Extensions may be granted based on requests from the student and
recommendation of guide / Program Coordinator such that he/she will
complete the M.Tech. programme within five years from the date of
admission as per R.16.0. Method of evaluation and grading of the

project/thesis will be the same as per R.23.0 and R.25.0, respectively.

When the students (who have been permitted to discontinue the

programme to take up a job) are planning to do the project/thesis in the



Institute, they shall submit an application (along with the permission to
carry out the project work at the Institute from the employer) to the Dean
(PGS) with recommendation of Program Coordinator and HoD for
permission to do the project / thesis. The project work/thesis shall be
done as full-time students in the Institute and can be completed in two

semesters.

R.9.4. For those students who discontinue the programme as per R.9.0, financial

R.10.0.
R.10.1.

R.11.0.
R.11.1.

R.11.2.

support from the Institute (if any) will not be available from the date of
discontinuation. Fees to be paid will be decided, as per the Institute rules,

by the Vice Chancellor.

Semester Abroad Programme

Students who are allowed to undergo internship or Training in Industries
in India or abroad during their course work or attend any National /
International Institute under Semester Abroad Programme (SAP) up to a
maximum of two semesters will be granted credit transfer for the Course
Work/project work done by them in the Industry /International Institute as
per the recommendations of the credit transfer committee. The leave
period of the students for international internships / Semester Abroad

programme etc., will be accounted for attendance.

Attendance
The faculty handling a course must finalize the attendance, three
calendar days before the last instructional day of the course and submit

to the HoD through the class teacher.

A student with less than 75% attendance in TCH (Total Contact Hours)
in any course, will not be permitted to appear for the end-semester
examination in that particular course, irrespective of the reason for the
shortfall of the attendance. The student is however permitted to avail
additional Academic Leave up to 10% towards special OD for attending
academic related activities like, Industrial Visits, Seminars, Conferences,
Competitions etc., with the prior approval of the HoD or on genuine

medical reasons. On reporting back, the student shall submit the relevant



R.11.3.

R.11.4.

documents for proof to the HoD for approval of the additional academic

leave.

A student with an attendance (“TCH” — Total Contact Hours) below 75%
(65% for genuine medical conditions / Special on Duty leave) in any
course will fall under the category “RA”, which means Repeat the Course
for want of attendance. Students under “RA” category will not be
permitted to attend the Regular End Semester Examinations for that
course and Continuous Internal Assessment (CIA) marks obtained in the

respective course will be treated as null and void.

The list of such students under “RA” will be notified by the respective
Departments at the end of the course work for each semester. The
students with RA courses shall repeat the course as per the procedure
vide Clause 14.0

R.11.5. Additional condonation may be considered for specific and genuine cases

R.11.6.

which includes approved leave for attending select Sports Camps or for
cases requiring prolonged medical treatment or critical illness involving

prolonged hospitalization.

For such select Sports Camps prior permission for leave shall be
obtained by the respective faculty coordinator / Director of sports from

the designated authority, before deputing the students.

For medical cases requiring prolonged medical treatment / critical illness,
submission of complete medical history and records with prior intimation
from the parent / guardian regarding the health condition, progress of
treatment, etc., to Head (Student Affairs) is mandatory. The assessment of
such cases will be done by the attendance sub — committee based on the
merit of the case and put up their recommendation to the Vice — Chancellor
/ designated authority. Such additional condonation is permitted only twice

for a student in the entire duration of the programme.

The Vice-Chancellor based on the recommendation of the attendance sub
- committee may then accord additional condonation of attendance, only if



the Vice-Chancellor/Designated deems it fit and deserving. But in any case,

the additional condonation cannot exceed 10% of TCH.

R.12.0. Assessment Procedure

Every course shall have two components for assessment namely,

a.

Continuous Internal Assessment “CIA”: This assessment will be
carried out throughout the semester as per the Academic Schedule.
End Semester Examination “ESE”: This assessment will be carried out
at the end of the Semester as per the Academic Schedule. In the End
Semester Examination (“ESE”) the student should secure the
prescribed minimum mark in each course in the ESE as given in the
Table 3 for passing.

There are no separate minimum marks prescribed for CIA for any

course.

The weightages for the various categories of courses for CIA and ESE is

given in Table 2.

Table 2 Weightage of the CIA and ESE for various categories of the courses

Minimum rsﬁlslrsr:rt]?n
CIA ESE ESE marks
No Category of weiahta _ to be (CIA +
Courses ge 9 | weightag | optained ESE)
€ (50% of
ESE) (out of
100)
1| Theory Course 50% 50% 25 50%
Theory Course with
2 | Practical 50% 50% 25 50%
Components
2 E)Deé))artment Elective 50% 50% o5 50%
4| Practical Course 50% 50% 25 50%
5. | Internship - 100% 25 50%




-| Voce

Project and Viva 50% 50% 25 50%

d.

Improvement of CIA Marks

The students who fail in a course (“F” Grade) due to less CIA marks
but having required attendance and other eligibility to appear for ESE
is allowed to improve his/her CIA marks by undergoing the fresh
internal evaluation procedure and appear for ESE whenever it is

offered in the subsequent semester(s) as detailed in clause 19.3.
Procedure for improvement in CIA Marks

Students who wish to improve their CIA marks in a particular course
shall register for the same with the respective HoD / Course faculty
whenever the course is offered in the subsequent semester(s). The
student has to remit the prescribed fee at the time of registration and
undergo the internal assessment improvement procedure as
prescribed by the course faculty with the approval of HoD. Student can
write the ESE in the subsequent semester(s) and the revised internal
assessment mark (CIA) will be considered for processing the results.
This will be considered as arrear (supplementary) examinations.
The improved CIA mark in the subsequent attempt(s) is limited to a
maximum of 30 marks out of 50 (60%) only. The number of courses for
which a student can register for internal improvement scheme at a time
is restricted to a maximum of 5. The student, if so desired, will be
allowed to attend repeat classes for RA as mentioned in clause 14.0

with the approval of course faculty.

Each faculty shall maintain a separate Academic assessment record
for all courses handled by him/her and the same shall be submitted to
the HoD for periodical verification. The faculty shall deposit the
Assessment records with the HoD at the end of each semester for safe

custody.




R.12.1. Theory Course Assessment weightages

The general guidelines for the assessment of Theory Courses shall be done

on a continuous basis as given in Table 3a.

Table 3a: Weightage for Assessment — Theory Course

No.

CIA/
ESE

Assessment

(Theory Course)

Weightage

Duration

CIA

First Periodical Assessment

25%

2 periods

Second Periodical Assessment
including Quiz, Seminar, Group
Discussion, Open book test,
Model building, Mini Project,
case study, Field visit and other
assessment components as
approved by the Department
Examination Committee (DEC)

25%

ESE

End Semester Examination

50%

2 to 3 hours

R.12.2. Practical Course

For practical courses, the assessment will be done by the course teacher on

a continuous basis as given in Table 3b.

a. Continuous Internal Assessment (CIA) -

b. End Semester Examination (ESE --

Table 3b: Weightage for Assessment — Practical Course

50%
50%

No.

Assessment

(Practical Course)

Weightage

Duration




Weekly assignment /

Observation / lab records and

viva as approved by the 50%
CIA Department Examination
Committee (DEC)
ESE | End Semester Examination 50% 2 to 3 hours

R.12.3. Theory Courses with Practical Component

a. Continuous Internal Assessment (CIA)

on a continuous basis as given in Table 3c.

b. End Semester Examination (ESE)

-- 50%
-- 50%

For theory courses with practical component, assessment will be be done

Table 3c : Weightage for assessment - Theory courses with practical Component

No.

Assessment

(Theory courses with
practical Component)

Weightage

Duration

First Periodical Assessment
(Theory)

25%

2 periods

CIA

Practical Assessments

Weekly assignment /
Observation / lab records and
viva as approved by the
Department Examination
Committee (DEC)

50%

ESE

End Semester Examination
(Theory)

25%*

2 to 3 hours

End Semester Examination
(Practical)

25%°%

2 to 3 hours

$ Minimum 12.5 marks (i.e. 50%) from ESE (Theory) and 12.5 marks (i.e.

50%) from ESE (Practical) to pass the ESE.




R.12.4.

R.12.5.

Internship

A student must compulsorily attend Summer / Winter internship for a
minimum period of one month. In lieu of Summer / Winter internship, the
student is permitted to register for undertaking case study / project work
under a faculty of the institution and carry out the project for minimum period
of one month. In both the cases, the internship report in the prescribed
format duly certified by the faculty in-charge shall be submitted to the HoD.
The End Semester Examination evaluation will be done through
presentation and viva by duly constituted examination panel by CoE. The
course will have a weightage of one credit or as prescribed in the respective

curriculum.
Project Work

Project work is assessed as phase 1 and Phase 2. During Phase 1 the
problem identification, literature review and overall project planning and
scheduling to be completed. During Phase 2, the project design,
implementation and testing to be completed. For post graduate programme,
individual project work is recommended, and group projects will be
permitted only after assessing the quantum of work involved. However not
more than two per team can join to carry out the final year project work.
Project work will be assessed through appropriate rubrics as prescribed by
the DEC with the approval of HoD. The general guideline for assessment
of for final year Project / Dissertation / comprehension / Internship, the

assessment will be done on a continuous basis as given in Table 3e.

Table 3e : Assessment of Project work

No. Review / Examination scheme Weightage
1. First Review 10%
2. Second Review 20%
3. Third Review 20%
4. Project report and Viva — Voce (ESE) 50%

Note: Rubrics shall be prescribed by the DEC with the approval of HoD.



For the final year project and Viva — Voce end semester examination, the
student shall submit a Project Report in the prescribed format specified by
the Institution. The first three reviews will be conducted by a committee
constituted by the Head of the Department. The End semester assessment
will be based on the project report and a viva on the project conducted by a
committee constituted by the Registrar / Controller of examination. This may

include an external expert.
R.13.0. Project Work/thesis in Industry or other Organizations

R.13.1. Sponsored candidates from Research and Development
Organizations/Industries which have facilities for research work in the
area proposed, may be permitted to carry out their project work/thesis in
the parent or similar Organizations/Industries, only if they have
successfully completed the course work prescribed in the approved
curriculum and received permission  from  the parent

Organizations/Industries for the same.

R.13.2. Students who receive fellowship in a research project in an organization
or internship in an industry can pursue their main project work/thesis at
the organization/industry only if they have successfully completed the

course work prescribed in the approved curriculum.

R.13.3. All other categories of students are permitted to do the project work/thesis
in R&D Organizations/Industries which have facilities for research work

in the area proposed, only under the following conditions:

(i) They have completed successfully the course work prescribed in
the approved Curriculum, and

(i) Facilities required for the Project work/Thesis are available
continuously in the Organization/Industry (A certificate stating the
facilities available in the proposed organization and the time period
for which the facilities shall be made available to the student, issued
by a competent authority from the Organization/Industry shall be

submitted by the student along with the application).



R.13.4. Program Coordinator and HoD shall examine the requests submitted

R.13.5.

R.13.6.

from all such students with the recommendation from Program

Coordinator along with following documents:

(i)
(if)
(iii)

(iv)

(V)

(vi)
(Vi)

Details of the proposed work

Work plan of completion of project

Name of R&D Organization/Industry in which the project/thesis is to
be carried out

Letter from the competent authority from the Organization/Industry
granting permission to do the project/thesis with or
without fellowship/internship.

Name and designation of an external guide from the proposed
Organization/Industry (Scientists or Engineers with a minimum post
graduate degree in the related area) and his/her profile with consent.
Name of a faculty member of the Institute as internal guide with his/her
consent.

Certificate issued by the competent authority from the
Organization/Industry clearly stating the facilities available in the
proposed organization and the time period for which the facilities shall
be made available to the student. (Only for students as per R.13.3).
Dean will grant the approval based on the recommendations from
BOS.

The students who are permitted to do the project work/thesis in an

industry as per R.13.1 will have to pay the tuition and other relevant fees

to the Institute as per rules. They will not be eligible to receive any

financial support from the Institute during this period, if they are receiving

any financial support from the organization/ industry in which they are

doing the project work.

Flexibility in Assessment

The respective Departments under the approval of the Department

Examination Committee (DEC) may decide the mode of assessment, based

on the course requirements. The continuous internals assessment can be

either written exam or other modes of assessment such as quiz, working

model demonstration, Circuit design, Software design and demonstration,

mini project etc. as per the domain of specialization. However, the mode of

assessment to be discussed and finalized in the first-class committee



meeting and the same to be communicated to the COE within the first ten

working days of the semester.

R.14.0. Repeat Classes Procedure for RA

a.

The students shall register for the RA courses at the beginning of every
semester by paying the requisite fee and attend the repeat classes for
RA course during the last period of the timetable or by attending special
classes with the course faculty or by attending any other special
schedule as approved by the Dean/HoD and shall gain the requisite
eligibility to attend the End Semester Examination (ESE). The odd
semester courses will be offered in the odd semester and the Even
semester courses will be offered in the even semester. The student is
permitted to register for a maximum of five RA courses under this option.
The Continuous Internal Assessment Marks obtained by the student
during their regular semester for the course in which they have been
categorized as RA will become null and void. The students shall attend
the RA classes and take up fresh Continuous Internal Assessments
during the repeat classes and gain required attendance and CIA marks
The students under “RA” category, who have secured the requisite
attendance as applicable vide clause 14.a and obtained internal
assessment marks, by successfully completing the End of day courses
or by attending special classes with the course faculty during the
semester, are eligible to register for the End Semester Examinations
for that course whenever the examination is conducted. This
examination will be treated as arrear (supplementary) examination.
Detention: A student who secures RA in all the Theory / Elective /
Theory with Practical component courses prescribed in a semester
shall repeat the semester by re-registering for the respective semester
in the next academic year. However, student is permitted to appear for
arrear (supplementary) examinations, if any, as per eligibility.

Summer Semester: With the specific approval of the Vice — Chancellor
/ Designated Authority and as per the requirements / availability of the
required time slot and other resources, the Institution may conduct a

special Summer Semester after the regular ESE in April/May usually,



for students having RA courses in both Even and Odd semesters and
conduct the summer semester examinations for the eligible students.
However, it is the sole discretion of the vice chancellor to permit such
summer semester schedules.

f. Student who has obtained “RA” for any course but appeared for the
ESE examination in that course under any circumstance, the marks
obtained will be considered as “null and void”. The result of the
particular course will be marked “RA” in the semester grade sheet, and
he/she has to gain the requisite eligibility to attend the End Semester
Examination (ESE) for the course vide clause 14.a.

g. Student shall remit all payments due to the Institution within the
prescribed dates, (unless and otherwise special approvals are obtained
by any student for extension of payment dates) failing which their
names, roll numbers will be blocked in the institution’s registry / ERP till
the dues are cleared. Students having arrears in fee (Tuition fee /
Hostel fee or any other) payment to the institution will be prevented
from appearing for current semester ESE. However, they can appear

for the Examinations in their arrear courses.
R.15.0. Grading
R. 15.1 A grading system as shown in Table 4 will be followed.

Table 4: Grading system

Range of Letter Grgde Remarks
Marks Grade Points

90 - 100 S 10 OUTSTANDING
80-89 A+ 09 EXCELLENT
70-79 A 08 VERY GOOD
65-69 B+ 07 GOOD
60-64 B 06 ABOVE AVERAGE
55-59 C 05 AVERAGE
50-54 P 04 PASS




TO REAPPEAR FOR END-

<50 F 00 SEMESTER EXAMINATION

Absent for the End Semester
Examination

Repeat the course due to Lack of
- RA 00 minimum attendance (below 75%)
in regular course (Clause 11.3)

DETAINED (DE)

“RA” in all courses of a semester.
. DE 00 The student is detained and must
repeat the entire semester as per
the Clause 14 d - Detention

R.16.0. Maximum Duration of the Programme

A student is, normally, expected to complete M.Tech. programme in four
semesters. The maximum duration to complete the programme is eight
semesters from the date of admission. This is excluding the period of
temporary discontinuation or any other periods of absence permitted. For
candidates admitted in multiple entry scheme, this period will be reduced to

the semester in which they get admitted.

A student may complete the programme at a slower pace than the regular
pace, but in any case, in not more than additional two years from the
minimum duration of the programme excluding the semesters withdrawn as

per clause R 8.0.

A student completing the M.Tech. programme during the extended period

than stipulated duration will not be eligible for any Institution Ranks.
R.16.1. Temporary Withdrawal from the Programme

a. A student is permitted to take a break, up to a maximum of 2 semesters,
during the entire programme to clear the backlog of arrears
(supplementary).

b. A student may be permitted by the Vice-Chancellor to temporary break
from the entire programme for a maximum of two semesters for reasons

of ill health, start—up venture or other valid reasons as recommended by



a committee consisting of Head of Department, Dean and Head
(Student Affairs).

R.17.0. Multiple Exit
The students can exit after the completion of one academic year (two

semesters) with the PG Diploma Certificate in a discipline or a field as listed

in Table 5.
Table 5: Multiple Exit
Minimum
No. Exit Year Credit Eligibility for Exit

Requirements

Successful completion of all
Courses in | & Il Semesters
PG. After First Wlthout aQy arrear_s at the
1. . 40 time of exit. If required, few
Diploma | Year i

additional courses to be
completed before the award
of PG Diploma Certificate.

R.18.0. Declaration of Results

A student shall secure the minimum marks as prescribed in Clause 12.0
(Table 3) in all categories of courses in all the semesters to secure a pass

in that course.

R.19.0. Repeat Examinations

R.19.1. Students who fail to secure a pass (“F” grade) in their regular end semester
examination in any course(s) may be provided with an opportunity to
register and appear for the repeat Examinations conducted immediately

after the announcement of results. The students shall submit the prescribed



R.19.2.

R.19.3.

R.19.4.

R.19.5.

R.20.0.

registration forms along with repeat examination fee as per the timeline
specified by COE.

The students who fail to secure a pass on being absent in their End
Semester Examination for any regular course due to genuine reasons are
also permitted to appear for the Repeat Examinations.

During the even semester, the Repeat Examinations will be conducted for
even semester courses only and during the Odd semester it will be
conducted for Odd semester courses only. However, Vice Chancellor shall
permit to conduct Odd and Even semester repeat examinations together in
any semester.

The schedule for the Repeat Examinations will be notified through the
Academic Calendar which will be published at the beginning of every
academic year/semester(s) which depends on the availability of time slots
in a semester and other resources. This will not be treated as arrear
(supplementary) examination.

However, it is the sole discretion of the Vice Chancellor to permit such

repeat examinations.

Arrear (Supplementary) Examinations:

If a candidate secure “F” / “RA” / “DE” / “AB” in any course as applicable,
due to not satisfying the minimum passing requirement — as per clause 14,
student shall register for Arrear (supplementary) examinations by paying the
prescribed examinations fee, in the subsequent semesters whenever it is
offered. During the even semester, the supplementary exams will be
conducted for even semester courses and during the odd semester the
supplementary exams will be conducted for odd semester courses. Student
need not attend the contact classes again. The Internal Assessment marks
secured by the candidate will be retained for all such attempts. However,
student under RA category must attend the contact classes and earn the

required CIA and attendance.



R.20.1.

R.20.2.

R.20.3.

R.20.4.

R.21.0.

Revaluation of Answer Scripts

Student can apply for the revaluation of End semester examination answer
script (Regular / Supplementary) in a theory / theory with practical course,

after the declaration of the results, on payment of a prescribed fee.

Revaluation is not permitted for Practical, Design Project / Internship /

Comprehension courses.

However, based on genuine grievances as approved by the Examination
Grievance Committee, a student may be permitted to apply for revaluation
in the above courses. Revaluation is not permitted for repeat

examinations and online examinations.

After 3 years, i.e., completion of one year (2 semesters) from the normal
duration of the programme, the internal assessment marks obtained by the
student will not be considered in calculating the passing requirement. A
candidate who secures 50% in the end semester examination only will be

declared to have passed the course.

Student who earns required credits for the award of degree after 3 years for
M.Tech. programme (on expiry of extended period of 2 semesters over and
above normal duration of course) will be awarded only second class (Clause
23.1) irrespective of the earned CGPA. However, the period approved under
temporary withdrawal, if any, from the programme (Clause 8.0) will be

excluded from the maximum duration as mentioned above.
GPA and CGPA

GPA is the ratio of the sum of the product of the number of credits Ci of

course “i “and the grade points Pi earned for that course taken over all

{1

courses “i” registered and successfully completed by the student to the sum
of Ci for all “i". That is,

2Cih

GPA=L__
xCi
I



R.21.1.

R.21.2.

R.21.3.

R.22.0.

R.22.1.

R.22.2.

R.22.3.

CGPA will be calculated in a similar manner, in any semester, considering
all the courses enrolled from the first semester onwards. CGPA/ GPA will be

rounded to first decimal point.

The Grade card will not include the computation of GPA and CGPA for
courses with letter grade F, RA, AB and DE until those grades are converted

to the regular grades.
A course successfully completed cannot be repeated.

Conversion of CGPA to Percentage Marks

The CGPA can be converted to percentage of marks as follows:
CGPA x 10 = Percentage of marks.
Grade Sheet

Letter grade

Based on the performance, each student is awarded a final letter grade at
the end of the semester in each course. The letter grades and corresponding

grade points are given in Table 4.

Student is considered to have completed a course successfully and earned
credits if student secures a letter grade other than “F”, “RA” “AB” and “DE”

in that course.

After results are declared, grade sheet will be issued to each student which

will contain the following details:

Program and discipline for which the student has enrolled.

b. Semester of registration.

c. The course code, name of the course, category of course and the
credits for each course registered in that semester

d. The letter grade obtained in each course

e. Semester Grade Point Average (GPA)

f. The total number of credits earned by the student up to the end of that
semester in each of the course categories.

g. The Cumulative Grade Point Average (CGPA) of all the courses taken

from the first semester.



R.23.0.
R.23.1.

R.23.2.

R.23.3.

R.23.4.

R.24.0.

R.24.1.

R.24.2.

Class/Division

Classification is based on CGPA and is as follows:
CGPA = 8.0: First Class with distinction

6.5 < CGPA < 8.0: First Class
5.0 < CGPA < 6.5: Second Class.

Further, the award of ‘First class with distinction’ is subject to the
candidate becoming eligible for the award of the degree having passed
the examination in all the courses in his/her first appearance with

effect from first semester, within the minimum duration of the programme.

The award of ‘First Class’ is further subject to the candidate becoming
eligible for the award of the degree having passed the examination in all

the courses within 3 years for M. Tech programmes.

The period of authorized discontinuation of the programme as per Clause

9.0 will not be counted for the purpose of the above classification.
Academic Bank of Credits

The Academic Bank of Credits (ABC), a national-level facility is adopted to
promote the flexibilty of the curriculum framework and
interdisciplinary/multidisciplinary academic mobility of students across the
Higher Education Institutions (HEIs) in the country with appropriate “credit

transfer” mechanism.

Student who have completed a portion of courses in other approved
Institutions of repute and earned required credits under ABC shall be
admitted to the appropriate admission level of the programme (vide Clause:
2) based on the recommendation of the credit transfer committee on a case-
to-case basis and approved by the Vice Chancellor. The credit transfer
committee shall suggest additional credits as required for admission in to
the appropriate level of admission in the programme after assessing the
credit equivalence of the already earned credits by the student. The Credit

Transfer Committee consists of Registrar, Controller of Examinations, Dean,



R.25.0.
R.25.1.

R.26.0.

HoD of the respective department, Representative from Office of

International Affairs and the Department level credit transfer coordinator.

Eligibility for Award of the M.Tech. Degree

A student shall be declared to be eligible for the award of the M.Tech.
Degree if he/she has:

i. registered and successfully credited all the core courses of M.
Tech.

ii. successfully acquired the credits in the different categories as
specified in the approved curriculum of M. Tech. (corresponding
to the discipline of his/her study) within the stipulated time.

iii. completed the normal duration of the programme for M. Tech.

iv. no dues to any departments/sections of the Institute including
hostels, and

v. no disciplinary action pending against him/her.
The award of the degree shall be recommended by ACM and approved by

the Board of Management of the Institute.

Students who completed the M. Tech. programme and are eligible for the
award of the Degree can get the following documents from Registrar
based on individual application, after the declaration of results:
consolidated Grade Card, Provisional Degree, Course Completion,
Transfer and Migration Certificates. Degree certificate will be issued

during convocation as per the notifications issued by the Institute.

Power to Modify
Notwithstanding all that has been stated above, the Academic Council is
vested with powers to modify any or all of the above regulations from time

to time, if required, subject to the approval by the Board of Management.



# HINDUSTAN

INSTITUTE OF TECHNOLOGY & SCIENCE
(DEEMED TO BE UNIVERSITY)

VISION AND MISSION OF THE INSTITUTE

MOTTO
“To Make Every Man A Success and No Man A Failure”
VISION

To be an International Institute of Excellence, providing a conducive environment for education
with a strong emphasis on innovation, quality, research and strategic partnership blended with

values and commitment to society.

MISSION
. To create an ecosystem that promotes learning and world class research.
° To nurture creativity and innovation.
. To instill highest ethical standards and values.
. To pursue activities for the development of the Society.
. To develop national and international collaborations with institutes and industries of
eminence.
. To enable graduates to become future leaders and innovators.
VALUE STATEMENT

Integrity, Innovation, Internationalization

DEPARTMENT OF AUTOMOBILE ENGINEERING

VISION OF THE DEPARTMENT
To enable the graduates to be successful in their career as an Automobile Engineer.

MISSION OF THE DEPARTMENT

M1 : To inculcate knowledge in Automobile Engineering

M2 : To impart skills and training on the advancements in Automobile Engineering such as
Automotive Electronics, Autonomous Vehicles, etc.

M3 : To instill the highest ethical standards to be a Professional Automobile Engineer for social
development.



PROGRAMME EDUCATIONAL OBJECTIVES (PEO)

PEO1 : Expertise in analysing and providing solutions which are technically feasible and
economically affordable and socially sustainable to real life problems in various
Automobile Engineering systems.

PEO2 : To enable the graduates to exhibit leadership skills and enhance their abilities through
lifelong learning.

PEO 3 : Motivate the students to undertake research activities and to adapt to the latest trends in

technology for sustainable development in Automobile Engineering field.

PROGRAMME OUTCOMES (POs)

PO1:

PO2:
PO3:

POA4:

PO5:

Independently carry out research /investigation and development work to solve practical
problems.

Write and present a substantial technical report/document.

Demonstrate a degree of mastery over the area as per the specialization of the program. The
mastery should be at a level higher than the requirements in the appropriate bachelor
program.

Analyse and Design complex engineering problems, and design system components or
processes by applying appropriate advanced principles of engineering activities and using
modern tools and having sustainable development.

Function effectively as a member or leader in diverse teams to carry out development work,
produce solutions that meet the specified needs with frontier technologies and communicate
effectively on complex engineering activities.

Program Specific Outcomes: (PSOs)

PSO1:

PSO2:

Design, analyse, fabricate and test advanced automotive systems that enable students to
compete globally in future sustainable mobility, focusing on enhanced comfort, safety, and
driving experience.

Capable of driving innovations in vehicle technologies including the development and
integration of autonomous systems, connected vehicle technologies and sustainable mobility,
to enhance the efficiency, safety and user experience of modern transportation.

PEOs and POs:

M.Tech. Automobile Engineering Program Outcomes (POs) leading to the achievements of the
objectives (PEOs) are summarised in the following table.

Programm Programme Specific
Egsc:tionzl Programme Outcomes (POs) Outcomes (POs)
Objectives (PEOs) PO1 PO 2 PO 3 PO 4 POS5 PSO1 PSO2
I 2 1 2 2 2 3
I 3 2 2 1 3 2
] 2 1 3 2 2 3




YEAR 1

ﬁ'o- ngéze COURSE NAME PO1| PO2 |PO3 | PO4|POs | PSO1| PSO2

1 |GMAS52001 Applied Engineering Mathematics 1.8 2 16 | 1.8 | 14 | 1.2 1.4

4 o | EAT52001 Vehicle Electrification and Hybridization 2 16 | 14 | 22 | 1.8 | 1.8 1.6

E 3 | EAT52002 Modelling and Simulation of Vehicle Systems with a case study 24 122 |14 | 14| 14| 16 1.4
% 4 | EAT525** Department Elective- 1
’ 5 | EAT525** Department Elective— 2

6 | GLS52001 [Leadership Skills for Engineers 2.8 2 1.2 2 26 | 1.8 1.4

1 | EAT52003 (Crashworthiness and Automotive Safety 26 | 26 | 1.8 | 1.8 | 0.2 2 1.8

o | EAT52004 (Al for Automotive Applications 1.8 2 14 | 16 | 14 | 14 1.6

% 3 | EAT52005 |Al for Autonomous and Connected Vehicles 1.8 | 2 | 12|22 |12 | 14 1.6
g 4 | EAT525** Department Elective— 3
& 5 | EAT525** Department Elective— 4

GGE52001 Research and Publication Ethics 1.8 | 2 |14 |22 |14 | 14 1.6




Sl. Course
No Code COURSE NAME PO1| PO2 |PO3 PO4 | PO5 PSO1| PSO2
1 | EAT525xx Department Elective— 5
g:’ o | EAT525xx [Department Elective—6
~ (W
© | 3 | EAT52800 |Internship 2 | 2| 3| 3 | 3 |133] 167
T
L
>
> m 4 | EAT52801 |Project Work-Phase - | 3 [233] 2 [233|233] 2 2.33
&
W | 1 | EAT52802 [Project Work-Phase - I1* 3 |3 | 2| 2 |24] 26| 24
=
n
DEPARTMENT ELECTIVES
Sl. Course
No Code COURSE NAME PoO1| PO2 |PO3 PO4 | PO5 PSO 1 PSO 2
EAT52512 |Al for Smart Transportation 24 122 |14 | 14|08 | 16 1.4
- 1 OR
o
= EAT52513 |Automated Driving System 2 18 |14 |14 | 14| 16 1.4
0
L
= EAT52502 [Hydrogen Energy for Smart Mobility 16 | 1.8 | 1.4 | 1.4 | 14 | 1.8 1.4
n
2 OR
EAT52515 |Intelligent Driver Assistance Systems with Al 1.6 2 14 | 12 | 14 | 14 1.4
E D EAT52516 |[Connected Vehicle Technology 26 |12 22| 12|16 | 24 1.8
sl 1
> W= OR




EAT52517 [Electronic Model Based System Design 16 | 1.8 | 1.4 | 1.4 | 14 | 1.8 1.4
EAT52506 [Vehicle Ergonomics and Styling 16 | 18 | 16 | 14 | 1.4 | 1.8 1.4
2 OR
EAT52519 |[Light Weight Materials for sustainable mobility 16 | 1.8 | 16 | 1.4 | 14 | 1.8 1.4
Thermal Management for Automotive System for Automotive
EAT52520 )
Vehicles
(32
o
L 3 OR
0
E EAT52509 |IOT for Automotive Applications
n
EAT52522 |Mechatronics in Automotive Applications and Testing
4 OR
EAT52523 |[Cyber security for Vehicle Applications

Courses with SDG Mapping

Content included in one or more of:

Course description, Course outcomes, Assessments, Lecture Programs, Class room activities, take away assignments

Substatial Content

Covered in 50% or more

H

Moderate Content

Covered in less than 50%




Limited Content

Covered in assessments and other class room activities
only

No Content
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2 PC | EAT52004 | Automotive
Applications
Al for
Autonomous
PC EAT52005
3 and Connected
Vehicles
Department
DE | EAT525**
4 Elective— 3
Department
DE EAT525**
5 Elective— 4




Research and
EEC | GGE52001 | Publication

6
Ethics
Semester -lll
7]
>
x o
S & 2
w (] (w)
o = o w
2 5 w I
(7] -
5 S w
8 z
P
Department
DE EAT525**
1 Elective— 5
DE | EATS25* Depa.rtment
2 Elective— 6
3 EEC | EAT52800 | Internship
Project Work-
EEC | EATS2801 | oect Wor
4 Phase - |




Semester-1V

7]
>

x o

>

8 a 5]

w Q o

o = o w

2 < w I

i) o 7 -

) w 3 w

] =) o

= 8 g

S -

Z

Project Work-
EEC | EAT52802 )

Phase - II*

Department Electives:

> 4
s -4
] 8 3
w [e] o
o = o w
213 u =
@ % § §
(&)
:
Al for Smart
. | DE | EAT52512 .
Transportation
Automated
DE | EAT52513 | "

Driving System




DE

EAT52502

Hydrogen
Energy for
Smart Mobility

DE

EAT52515

Intelligent
Driver
Assistance
Systems with
Al

DE
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M. TECH. AUTOMOBILE ENGINEERING

GENERAL COURSE STRUCTURE & THEME
A. Definition of Credit:

1 Hr. Lecture (L) per week 1 Credit
1 Hr. Tutorial (T) per week 1 Credit
1 Hr. Practical (P) per week 0.5 Credit
2 Hours Practical (P) per week 1 Credit

B. Range of Credits: In the light of the fact that a typical Model Two-year Post Graduate
degree program in Engineering has about 80 credits, we have adopted 80 credits.

C. Structure of PG Program: The structure of PG program shall have essentially the following
categories of courses with the breakup of credits as given:

COURSE Breakup of
S. No. CATEGORY Course Category Cre difs
1 BS Basic Science Courses 4
2 PC Programme Core Courses 20
3 DE Department Elective Courses 18
4 EEC Employment Enhancement Courses 44
TOTAL 86
CURRICULUM COURSE DISTRIBUTION (BASED ON CREDITS)
Total
Semester BS PC DE EEC Credits per
semester
1 4 8 6 1 19
2 12 6 3 21
3 6 20 26
4 20 20
Total 4 20 18 44 86
Credits

CURRICULUM COURSE DISTRIBUTION (BASED ON COURSE COUNT)

Total Courses

Semester | BS PC DE EEC
per semester

1 1 2 2 1 6
2 3 2 1 6
3 2 2 4
4 1 1
Total 1 5 6 5 17

Courses




CREDIT COUNT

Semester Credits
1 19
2 21
3 26
4 20
Total 86
Credits
M.TECH. AUTOMOBILE ENGINEERING (SMART MOBILITY) CURRICULUM - 2024-2025 ( NEP R 2024)
SL. COURSE COURSE COURSE
NO SEM CATEGORY TYPE CODE NAME OF THE COURSE L T P C S TCH
1 | BS TH GMas2001 | APplied  Engineering |, | o o | 0| g | 4
Mathematics
2 I PC TP | EaTs2001 | Vehide Electrification |,y o, by 1, | g
and Hybridization
Modelling and
3 PC P EATS2002 | dimulation of Vehicle | )\, g
Systems with a case
study
4 | DE TP EAT525** | Department Elective— 1 2 0| 2 3 2 4
5 | DE TP EAT525** | Department Elective— 2 2 0| 2 3 2 4
6 | EEC P GLss2001 | eadership Skills for gy 1y g |,
Engineers
Total 13 2 9 19 8 24
L—Lecture T - Tutorial P — Practical C - Credit S—Self Study TCH - Total Contact Hours
Semester-I|
SL. COURSE COURSE COURSE
NO SEM CATEGORY TYPE CODE NAME OF THE COURSE L T P C S TCH
1 I PC P EATS2003 | Crashworthiness and 2 |1|l2]4a]2]| s
Automotive Safety
2 I PC TP | EATs2004 | A!for Automotive 2 |12 |4a|2]s
Applications
3 I PC TP | EaTs2005 | AlforAutonomousand |5 |, g, | g
Connected Vehicles
4 Il DE TP EAT525** | Department Elective—3 2 0| 2 3 2 4
5 Il DE TP EAT525** | Department Elective—4 2 0| 2 3 2 4
6 I EEC TH | Gees2001 | Researchand - 3 |olo|3 |0 3
Publication Ethics
Total 14 210 (21| 10 26
L-Lecture T - Tutorial P - Practical C - Credit S —Self Study  TCH —Total Contact Hours
Note: During summer vacation, minimum 15 days internship is
mandatory and will be assessed in Semester Il
Semester-I11
SL. COURSE COURSE | COURSE
NO SEM CATEGORY TYPE CODE NAME OF THE COURSE L T P C S TCH
1 1] DE TP EAT525** | Department Elective—5 2 0| 2 3 2 4 S
2 1] DE TP EAT525** | Department Elective— 6 2 0| 2 3 2 4 S
3 ] EEC IN EAT52800 | Internship # 2 0 #
4 1} EEC PJ EAT52801 | Project Work-Phase - | 0 0|36 |18 | 0 36
Total 4 0|40 | 26 4 a4




L-Lecture T-Tutorial P - Practical C - Credit S—Self Study TCH - Total Contact Hours

# Internship to be carried out in summer vacation after 2nd semester and
evaluation in 3rd semester

$ Industry Integrated Courses are handled at the extensive working
hours in Industry

Semester-1V
SL. COURSE COURSE COURSE
NO SEM CATEGORY TYPE CODE NAME OF THE COURSE L T P C S TCH
1 \% EEC PJ EAT52802 | Project Work-Phase - II* 0 0| 40 | 20 8 40
Total 0 0|40 | 20 | 8 40
L—Lecture T - Tutorial P - Practical C - Credit S—Self Study TCH - Total Contact Hours
* Presentation in indexed conf./ acceptance for publication in journal / patent
filing or publication is mandatory
LIST OF DEPARTMENT ELECTIVES
SL. COURSE COURSE COURSE
NO SEM CATEGORY TYPE CODE NAME OF THE COURSE L T P C S TCH
EAT52512 Al for Smart.
Transportation
1 DE1 TP OR 2 0 2 3 2 4
EATS2513 Automated Driving
System
Hydrogen Energy for
EAT52502
5250 Smart Mobility
2 DE 2 TP O,R - 2 0 2 3 2 4
Intelligent Driver
EAT52515 | Assistance Systems with
Al
EAT52516 Connected Vehicle
Technology
3 1] DE 3 TP OR 2 0 2 3 2 4
EATS2517 Electronic Model Based
System Design
EAT52506 Veh'lcle Ergonomics and
Styling
4 1] DE4 TP OR 2 0 2 3 2 4
EATS2519 Light We.|ght Maten.a\.ls
for sustainable mobility
Thermal Management
EAT52520 | for Automotive System
for Automotive Vehicles
5 | DE5 TP FAUTOMOTvE Vet 2 (o 23 |2 4
EATS2509 10T f_or Automotlve
Applications
Mechatronics in
Automotive
EAT52522 Applications and
6 ] DE 6 TP Testing 2 0 2 3 2 4
Cyber security for
E 252
AT52523 Vehicle Applications

L-Lecture T - Tutorial P — Practical C - Credit S —Self Study  TCH —Total Contact Hours




Breaku
Cred S. No. COURSE Course Category p of COURSE TYPE
. CATEGORY .
Sem its Credits
Theory with
1 BS Basic Science Courses 4 TP | Practical
| 19 Course
Programme Core Theory
1l 21 2 pC Courses 20 TH Course
Department Elective
11l 26 3 DE Courses 18 PJ | Project
Employment
\Y] 20 4 EEC Enhancement Courses 44 IN | Internship
Total 86 TOTAL 86
Syllabus
Semester |
APPLIED ENGINEERING MATHEMATICS
COURSE TITLE CREDITS 4
(Common for ALL except MCA, CSE and IT)
COURSE
COURSE CODE GMA52001 BS L-T-P-S 4-0-0-0
CATEGORY
. . LEARNING BTL-4
Version 2.0 Approval Details | 415T ACM
LEVEL
ASSESSMENT SCHEME
CIA
. L L Seminar/ . ESE
First Periodical | Second Periodical . Surprise Test
Assignments/ . Attendance
Assessment Assessment . / Quiz
Project
15% 15% 10% 5% 5% 50%
Course To impart fundamental knowledge in various fields of Advanced Engineering
Description Mathematics and its applications.
1. To apply the concept of calculus of variation.
Course 2. Torecognize Laplace Transform Techniques.
I 3. Torecognize Fourier Transform Techniques.
Objective s . .
4. To solve partial differential equation problems.
5. To analyse the concept of Probability and Random Variables.
Upon completion of this course, the students will be able to
1. Analyse the Functional dependent on functions of independent variables.
Course 2. Solve the partial differential equations using Laplace Transform.
Outcome 3. Solve the partial differential equations using Fourier Transform.
4. Compute numerical solutions using explicit and implicit methods.

5. Implement the concepts of Probability and Random Variables.

Prerequisites: Basics in Differential Equation ,Partial Differential Equations and Statistics

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-1
Co-1 3 2 1 2 1 1 1
Co-2 2 2 2 2 2 2 2




Cco-3 1 3 2 2 1

co-4 2 2 2 2 2
Co-5 1 1 1 1 1
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: CALCULUS OF VARIATIONS (12L)
Concept of variation and its properties- Euler’s Equation-Functional dependent on first and
higher order derivatives - Functional dependent on functions of several independent variables- CO-1
Isoperimetric problems — Direct Methods-Ritz and Kantorovich methods. BTL-2
Suggested Reading: Basic Calculus.
MODULE 2: LAPLACE TRANSFORM TECHNIQUES FOR PARTIAL DIFFERENTIAL EQUATIONS (12L)
Laplace transform: Definitions, properties -Transform of error function, Bessel’s function, Dirac
Delta function, Unit Step functions — Convolution theorem — Inverse Laplace Transform:
Complex inversion formula — Solutions to partial differential equations: Heat equation, Wave ::’JI.-;
equation
Suggested Reading: Partial Differential Equations, Half range sine series.
MODULE 3: FOURIER TRANSFORM TECHNIQUES FOR PARTIAL DIFFERENTIAL EQUATIONS (12L)
Fourier transform: Definitions, properties — Transform of elementary functions, Dirac Delta
function — Convolution theorem — Parseval’s identity— Solutions to partial differential COo-3
equations: Heat equation, Wave equation, Laplace and Poison’s equations. BTL-3
Suggested Reading: Basic integration .
MODULE 4: NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS (12L)
Solution of Laplace and Poisson equation on a rectangular region by Liebmann’s method —
Diffusion equation by the explicit and Crank Nicolson — Implicit methods — Solution of wave Cco-4
equations by explicit scheme Cubic spline interpolation. BTL-4
Suggested Reading: Partial Differential Equations
MODULE 5: PROBABILITY AND RANDOM VARIABLES (12L)
Discrete and Continuous random variables - Standard distributions - Binomial, Poisson,
Geometric, Normal, Transformation of one dimensional random variables- Two dimensional CO-5
random variables - Joint, Marginal and Conditional distributions. Correlation and Regression. BTL-4
Suggested Readings: Basic knowledge on probability, Introduction to probability.
TEXT BOOKS
1. Gupta. A.5(2006),Calculus of Variations with Applications, Prentice Hall of India(P) Ltd., 6th
print, New Delhi.
2. Sankar Rao. K(2004) , Introduction to Partial Differential Equations, Prentice Hall of India(P)
Ltd.,5th print, New Delhi.
3. Keith M. Walker(2013),Applied Mechanics for Engineering Technology,Pearson New International
Edition.
REFERENCE BOOKS
1. Grewal, B.S, Numerical Methods in Science and Engineering, Kanna Publications, New Delhi.
2. Nawazish Ali Shah(2020),Vector And Tensor Analysis, University of Houston.
3 Viswanadham. N and Narahari. Y(1992), Performance Modeling of Automated Manufacturing
Systems, Prentice-Hall, Inc. Upper Saddle River, NJ,USA.
E BOOKS
1 https://www.google.co.in/books/edition/Introduction To The Calculus of Variatio/
) EmIQDwWAAQBAJ?hl=en&gbpv=0
2. https://www.maplesoft.com/products/ebooks/advanced engineering mathematics/toc.aspx
3. https://www.e-booksdirectory.com/listing.php?category=679
MOOC
1. https://onlinecourses.nptel.ac.in/noc19_ma34/preview
2. https://archive.nptel.ac.in/courses/111/101/111101153/



https://www.google.co.in/search?sca_esv=eec67d9e8c35f3b4&sca_upv=1&hl=en&q=inauthor:%22Keith+M.+Walker%22&tbm=bks
https://www.google.co.in/books/edition/Introduction_To_The_Calculus_of_Variatio/
https://www.maplesoft.com/products/ebooks/advanced_engineering_mathematics/toc.aspx

_(;Ic;tj:SE VEHICLE ELECTRIFICATION AND HYBRIDIZATION CREDITS 4
COURSE COURSE
CODE EAT52001 CATEGORY PC L-T-P-S 2-1-2-2
. Approval LEARNING
Version 1.0 Details 41 ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the .
Assessment Assessment Assessments Department (OGRS || MER) || [HEsiE]
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
This course gives in-depth knowledge on Electric and hybrid Vehicles, Electric motor drives
Course . . . .
. and Power Electronics, Battery Technology and Charging Technology of Electric Vehicles and
Description . .
Future Trends on Electric Vehicles.
1. To compare the concepts of Hybrid and Electric Vehicles.
2. To categorize the Electric machines and Power Electronics
COt.Jrse. 3. To analyse Battery Technology of Electric Vehicles
Objective ] ] ) .
4. To appraise the Charging Technology of Electric Vehicles
5. Todiscuss the future trends in Electric Vehicles
Upon completion of this course, the students will be
1. Interpret the concepts of hybrid and Electric Vehicles.
Course 2. Categorize the Electric machines and Power Electronics
Outcome 3. Analyse Battery Technology of Electric Vehicles
4. Assess the Charging Technology of Electric Vehicles
5. Discuss on the future trends in Electric Vehicles

Prerequisites: Knowledge on basics of Electrical, Electronics, Mechanical, Mechatronics, Automobile

Systems

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 3 2 2 3 2 3 3
CcO-2 2 2 2 3 2 1
co-3 2 2 - 2 2 - 2
Co-4 2 - 2 2 - 2 1
CO-5 1 2 1 2 2 2 1
Module 1: Introduction to Electric and Hybrid Vehicles (6L+3T+ 6P)
Historical Journey of Electric and Hybrid vehicles - Economic and Environmental Impact of
Electric Hybrid Vehicle - Well-to-Wheel Emissions of EVs. CO-1
Lab Component BTL-2
1. To build Full Electric Vehicle Model




2. To evaluate Power and Energy of Electric Vehicle
Software/Equipment Required
MATLAB with Simulink

Module 2: Electric Machines and Power Electronics (6L+3T+ 6P)

EV Power Electronics - Electric Machines - Inverter/VFD - Speed Control - Losses in Power
Electronics, Battery and Electric Machines.
Lab Component
1. To model traction motors
2. To develop Motor Control Units
Software/Equipment Required
MATLAB with Simscape tool

CO-2
BTL-3

Module 3: Battery Technology for EVs (6L+3T+ 6P)

Battery -working principles & Battery losses - Lithium-ion Batteries - Battery pack and Battery
Management system - Battery Production and Reuse.
Lab Component

1. To model batteries and develop battery management systems (BMS)

Software/Equipment Required
MATLAB with Simscape tool

CO-3
BTL-3

Module 4: Charging Technology of EVs (6L+3T+ 6P)

AC charging - Type 1,2,3 - DC charging - CHAdeMO, Tesla, CCS, GB/T - Fast charging and its
limitations - Smart charging and Applications - Vehicle to Grid (V2G) Technology
Lab Component

1. Case study of ABB Charging Technology

Co-4
BTL-3

Module 5: Future Trends in Electric Vehicles (6L+3T+ 6P)

Wireless and on-road Charging of EV - Battery Swap Technology - Autonomous Driving
Charging EVs from Renewable Resources

Lab Component
1. Case Study : Vattenfall solar car team

CO-5
BTL-3

TEXT BOOKS

1. | pearson (2022)

James Halderman and Curt Ward, “Electric and Hybrid Electric Vehicles”, 1st edition, Published by

2 A. K. Babu., “Electric and Hybrid Vehicles”, Second Edition, Khanna Publishing., January 2022.

REFERENCE BOOKS

1 Robert Bosch Automotive Handbook, 10th Edition (2018)., BOSCH 10, ISBN of 978-0-7680-9567-8.

2 Tom Denton., “Electric and Hybrid Vehicles”2020.

E BOOKS

1. | https://autocrypt.io/wp-content/uploads/2021/08/electric-vehicle-ebook.pdf

2 https://www.routledge.com/rsc/downloads/CRC_Hybrid_Vehicles_Freebook.pdf

MOOC

https://elearn.nptel.ac.in/shop/iit-workshops/completed/e-mobility-and-electric-vehicle-

1. . .
engineering/

2. | https://nptel.ac.in/courses/108106170

COURSE TITLE MODELLING AND SIMULATION OF VEHICLE CREDITS
SYSTEMS WITH A CASE STUDY
COURSE
COURSE CODE EAT52002 PC L-T-P-S 2-1-2-2
OURSECO 5200 CATEGORY




) Approval LEARNING
Version 1.0 Details 41 ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation /
First second lab records as
Periodical Periodical Practical approved by the .
Department Attendance | Theory | Practical
Assessment Assessment Assessments Examination
(Theory) (Theory) Committee
“DEC”
15% 15% 10% 5% 5% 25% 25%
This course gives in-depth knowledge on modelling of vehicle performance
De(;z:::ieon parameters, modelling battery electric vehicles, drivetrain characteristics, energy
management system and vehicle dynamic control systems.
1. To understand the modelling of vehicle performance parameters.
2. To model battery electric vehicles.
Course . . . _—
Objectives 3. To describe the drivetrain characteristics.
4. To know the concepts of energy management system.
5. To know the vehicle dynamic control systems.
Upon completion of this course, the students will be able to
1. Discuss on the modelling of vehicle performance parameters.
Course 2. Develop the model of battery electric vehicles.
Outcomes 3. Design the drivetrain characteristics.
4. Apply the concepts of energy management system.
5. Develop the vehicle dynamic control systems.

Prerequisites: Basic Knowledge on electric and electronics

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Cco-1 2 1 1 1 1 2 1
CO-2 3 3 2 2 2 1 2
co-3 3 2 1 1 1 2 1
Co-4 2 3 2 2 2 1 1
CO-5 2 2 1 1 1 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Modelling in Performance Parameter (6L+3T+ 6P)
Modelling Vehicle Acceleration - Acceleration performance parameters, modelling the
acceleration of an electric scooter, modelling the acceleration of a small car.
Lab Component co-1
Vehicle chassis mathematical model in various operation conditions (steady motion, BTL-3
acceleration, regenerating braking, coasting, moving up and down a hill)
Software/Equipment Required
MATLAB/SIMULINK
Module 2: Modelling of Battery Electric Vehicles (6L+3T+ 6P)
Electric Vehicle Modelling - Tractive Effort, rolling resistance force, Aerodynamic drag, Hill
climbing force, Acceleration force, Total tractive effort, Modelling Electric Vehicle Range -
Driving cycles, Range modelling of battery electric vehicles, Constant velocity range modelling,
Range modelling of fuel cell vehicles, Range modelling of hybrid electric vehicles. €o-2
Lab Component BTL-3
1. Develop asimulation model to analyse the effect of Rolling Resistance on vehicle range
and Performance




2. Efficiency evaluation of a series HEV in city and high-way cycles: study and analyse two
strategies for ICE/Battery power split.

Software/Equipment Required
MATLAB/SIMULINK
Module 3: Drive Train Characteristics (6L+3T+ 6P)
Modelling and Characteristics of EV/HEV Powertrains Components- ICE Performance
Characteristics, Electric Motor Performance Characteristics - Battery Performance
Characteristics-Transmission and Drivetrain Characteristics-Regenerative Braking
Characteristics-Driving Cycles Modelling and Analysis of Electric and Hybrid Electric Vehicles
Propulsion and Braking - Longitudinal Dynamics Equation of Motion - Vehicle Propulsion CO-3
Modelling and Analysis - Vehicle Braking Modelling and Analysis. BTL-3
Lab Component
Series HE powertrain mathematical model
Software/Equipment Required
MATLAB/SIMULINK
Module 4: Energy Management (6L+3T+ 6P)
Handling Analysis of Electric and Hybrid Electric Vehicles - Simplified Handling Models
Energy/Power Allocation and Management - Power/Energy Management Controllers - Rule-
Based Control Strategies - Optimization-Based Control Strategies. co-a
Lab Component BTL-3
Computer model of the HEV
Software/Equipment Required
MATLAB/SIMULINK
Module 5: Vehicle Dynamic Control (6L+3T+ 6P)
Control of Electric and Hybrid Electric Vehicle Dynamics - Fundamentals of Vehicle Dynamic
Control (VDC) Systems, VDC Implementation on Electric and Hybrid Vehicles — Case Studies,
Rechargeable Battery vehicles, Hybrid Vehicles, Fuel Cell Powered Bus. CO5
Lab Component BTL-3
Various strategies for improving vehicle energy/fuel efficiency
Software/Equipment Required
MATLAB/SIMULINK

BOOKS
1. James Larminie, John Lowry, “Electric Vehicle Technology Explained”, John Wiley & Sons
Ltd, 2018.
2. Amir Khajepour, Saber Fallah and Avesta Goodarzi, “Electric and Hybrid Vehicles-
Technologies, Modelling and Control: A Mechatronic Approach”, John Wiley & Sons Ltd,
2019.
3. Antoni Szumanowski, “Hybrid Electric Power Train Engineering and Technology: Modeling,

Control, and Simulation”, 1GI Global, 2018.

REFERENCE BOOKS

1 Antoni Szumanowski, “Hybrid Electric Power Train Engineering and Technology:
Modelling, Control, and Simulation”, I1GI Global, 2018.

2 Mehrdad Ehsani, Yimin Gao, Ali Emadi, “Modern Electric, Hybrid Electric, and Fuel Cell
Vehicles_ Fundamentals, Theory, and Design, Second Edition”, CRC Press, 2017.

E Resources for Reference

1. http://ebooks.asmedigitalcollection.asme.org/book.aspx?bookid=277

2. http://160592857366.free.fr/joe/ebooks/Mechanical%20Engineering%20Books%20Collection

MOOC

1. | https://onlinecourses.nptel.ac.in/noc24_ee30/preview

| COURSE TITLE | LEADERSHIP SKILLS FOR ENGINEERS CREDIT



http://ebooks.asmedigitalcollection.asme.org/book.aspx?bookid=277

ngg: E GLS52001 COURSE CATEGORY EEC L-T-P-C 1-0-1-0
Version 1.0 Approval Details 41 ACM LEARNING BTL-3
LEVEL
ASSESSMENT SCHEME
CIA
First Periodical Second Weekly assignment/ Surprise Test/ Attendance
Assessment Periodical Observation / lab Quiz etc., as ESE
Assessment records and viva as approved by
approved by the DEC the DEC
15% 15% 10% 5% 5% 50%
This course focuses on developing leadership skills for engineers through hands-on
Course activities, simulations and real-world case studies. Students will engage in practical
Description | exercises to build effective communication, team management, strategic decision-making
and ethical leadership capabilities.
1. To apply leadership theories and models in practical scenarios.
Course 2. To enhance communication and interper.sonal skiII.s through ihteréctiye exe.rcises.
Objectives 3. To develop team management and conflict resolution strategies via simulations.
4. To practice strategic thinking and decision-making in engineering contexts.
5. To address ethical issues and professional responsibilities through case studies.
Upon completion of this course, the students will be able to

1. Demonstrate the ability to apply various leadership theories and models effectively in
engineering-related practical scenarios through simulations and role-playing exercises.

2. Discuss and exhibit advanced communication and interpersonal skills, including active
listening, effective verbal and non-verbal communication, and relationship-building,
through interactive exercises and peer feedback.

Course 3. Implement effective team management and conflict resolution strategies, showcasing
their capability to lead diverse teams and mediate conflicts in engineering contexts
Outcomes . . .
through practical simulations.

4. Develop strategic thinking and decision-making skills by developing strategic plans,
conducting risk assessments, and making informed decisions in simulated engineering
projects.

5. Analyze and respond to ethical issues and professional responsibilities in engineering,
applying ethical frameworks and principles to real-world case studies and role-playing
scenarios.

Prerequisites: NIL

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Co-1 3 2 1 2 3 2 1
CO-2 2 2 2 2 2 1 2
Co-3 3 2 1 2 3 2 1
CO-4 3 2 1 2 2 2 2
CO-5 3 2 1 2 3 2 1
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Practical Leadership Foundations (3L+3P)
Self-assessment using tools (like Myers-Briggs, DISC)- Different leadership styles- Personal
leadership style identification- mindful Leadership-Setting personal leadership development
goals- Leadership challenges in engineering contexts- employers wish list in leadership skills. co-1
Lab Exercises: BTL-2
e Leadership style self-assessment and reflection, Role-play scenarios to practice different
leadership styles.
Module 2: Communication and Interpersonal Skills (3L+3P)




Simulations for effective verbal and non-verbal communication- Building rapport and active
listening drills -Group communication exercises- Networking and building professional
relationships- Influencing and persuading skills- The ability to lead the people effectively- 0-2
Conflict avoidance and stress management techniques. BTL-2
Lab Exercises:

e Exercises on influencing and persuading in team settings, Leadership skills in Group

discussion
Module 3: Team Dynamics and Conflict Management (3L+3P)
Forming and leading diverse engineering Teams-Team-based problem-solving Exercises-
Leadership roles in team settings- role of feedback and negotiation skills- Conflict scenarios in
engineering Projects-Role-playing conflict resolution strategies- Mediation and negotiation CO-3
simulations.
BTL-3

Lab Exercises:

e Team-based engineering challenge, Conflict resolution role-plays.
Module 4: Strategic Thinking and Decision Making (3L+3P)
Developing strategic plans for hypothetical project- Scenario planning and risk management
exercises -Delegation of tasks -SWOT analysis workshops -Real-time decision-making
simulations -Ethical decision-making in engineering cases -Group discussions on decision- CO-4
making processes.

BTL-3

Lab Exercises:

e  Strategic planning exercise- Real-time decision-making simulation.
Module 5: Ethical Leadership and Professional Development (3L+3P)
Analysis of ethical dilemmas in engineering- Role-playing responses to ethical challenges -
Group discussions on professional responsibility -Building a leadership brand -Networking and CO-5
mentorship activities- emotional intelligence -Continuous professional development planning.
Lab Exercises: BTL-3

e Ethical dilemma role-plays-Developing a personal professional development plan

TEXT BOOKS

1 Arnold, E. E., & Bowman, J. S. (2022). Engineering leadership: Key competencies and principles
" | for effective leadership (2nd ed.). Wiley
REFERENCES
1 Tate, M. J., & Springer, J. S. (2021). Leadership for engineers: The magic of mindset (1st ed.).
" | Routledge.
E- RESOURCES
1 | Important Leadership Skills for Workplace Success (thebalancemoney.com)
MOOC COURSES
1 https://www.mooc-list.com/tags/english
Semester Il
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Version 1.0 Details 41 ACM LEVEL BTL-4
ASSESSMENT SCHEME



https://www.thebalancemoney.com/top-leadership-skills-2063782
https://www.mooc-list.com/tags/english

CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the Attendance | Theory | Practical
Assessment | Assessment | Assessments Department
(Theory) (Theory) Examination
Committee “DEC”

15% 15% 10% 5% 5% 25% 25%
This course is designed to provide students with the most current knowledge in vehicle
safety and crashworthiness as practiced by the modern automotive industry. Upon
completing this course, students will be equipped with the skills to use both analytical

COL!I'S(:: and numerical methods to determine crash dynamics and analyze vehicle behavior
Description during collisions, focusing on energy absorption and deformation. Students will gain
familiarity with comprehensive vehicle accident analysis and reconstruction.
1. To know about the basics about the fundamentals and design of crashworthiness
2. To understand the safety aspects in the vehicle advanced crashworthiness and
Course frontal impact analysis
Objectives 3. To Know and understand the safety aspects
4. To know about the various safety equipment in a vehicle
5. To know about the collision systems comfort and convenience system
Upon completion of this course, the students will be able to
1. Discuss on the fundamentals and design principles of crashworthiness.
2. Analyse safety aspects in advanced vehicle crashworthiness and frontal impact
Course scenarios.
Outcomes | 3. Comprehend and evaluate various vehicle safety aspects.
4. Identify and understand the different safety equipment used in vehicles.
5. Explore and understand collision systems, comfort, and convenience features in
vehicles.

Pre requisite: Knowledge on Vehicle Dynamics, Vehicle Body Structures, FEA.

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 3 1 1 1 1 2 1
CO-2 4 4 3 3 - 1 3
Cco-3 3 2 1 1 - 3 1
Co-4 2 4 3 3 - 1 1
CO-5 2 2 1 1 - 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Crashworthiness — Fundamentals and Design (6L+3T+ 6P)
Fundamentals of Structural Crashworthiness and Impact Biomechanics: Collision type and
Basic theory (frontal, side, rear, offset, VRU). Plastic behaviour of fundamental vehicle
components: Circular, prismatic, beam, Inverbuck tube, inversion tube.
Geometrical features for Energy Absorption (EA) - design of automotive structure to Co-1
optimize EA during impacts. BTL-2

Lab Component

1. Geometrical Designs
Software/Equipment Used
AUTO CAD software.




Module 2: Frontal Impact Analysis

(6L+3T+ 6P)

Mechanics of frontal collisions - Frontal impact analysis — acceleration-time characteristics
modelling-force vs. crush characteristics and using LS DYNA for crash modelling.
Lab Component
1. Setting up of crash simulation in LS DYNA
2. Input parameters and boundary conditions for accurate modeling
3. Running simulations and interpreting results
Software/Equipment Used
LS DYNA software.

Co-2
BTL-4

Module 3: Introduction and Safety Concepts

(6L+3T+ 6P)

Design of the body for safety — active safety and passive safety.
Lab Component
1. Quarter Car modeling including suspension types, spring damper systems
Software/Equipment Used
MATLAB.

Cco-3
BTL-3

Module 4: Safety Equipment

(6L+3T+ 6P)

Seat belt, Regulations, Automatic seat belt tightener system, Collapsible steering column,
Tiltable steering wheel, Air bags, Electronic system for activating air bags, Bumper design
for safety, Antiskid braking system, Regenerative Braking System, Cruise Control, Adaptive
Cruise Control Devices.
Lab Components

1. Testing seat belt and air bag

2. Examining braking system
Software/Equipment Used
ABS, Launchpad DS201

COo-4
BTL-4

Module 5: Collision Systems, Comfort and Convenience

(6L+3T+ 6P)

Causes of rear end collision, Frontal and rear object detection, Object detection with
braking system interactions, Driver Behaviour Detection. Steering and mirror adjustment,
Central locking and garage door opening, Tyre pressure control, Rain sensor, Environment
information, Manual and Automated Wiper, GPS.
Lab Component

1. Central Locking

2. Tyre Pressure Control

3. Rain Sensors and GPS Navigation
Software/Equipment Used
Matlab, Hyundai Creta

CO-5
BTL- 4

TEXT BOOKS

1. J. Kisilowski, J. Zalewski Modeling of Road Traffic Events, Springer, 2022

2016

2. C. Lakshmana Rao, V. Narayanamurthy, K. R. Y. Simha, Applied Impact Mechanics, Wiley,

REFERENCES

Applications, DESteach Publications, 2021

1. D. C. Fleming and K. E. Jackson, Crashworthy Composite Structures: Aircraft & Vehicle

2. Bosch - "Automotive Handbook" - 9th edition — Wiley-Blackwell, 2014.

Principles, 2 nd edition, CRC Press, 2020

3. D. E. Struble and J. D. Struble, Automotive Accident Reconstruction: Practices and

- 2015

4, Ronald.K.Jurgen - "Automotive Electronics Handbook" - Second edition- McGraw-Hill Inc.,

E Resources for Reference

1. https://www.researchgate.net/publication/320520945 Improving automotive

2 https://www.igytechnicalcollege.com/Auto%20Vehicle%20Safety.pdf

MOOC

1. | https://www.mooc-list.com/course/safety-first-ev-maintenance-best-practices-coursera



about:blank
about:blank

2. | https://www.mooc-list.com/course/vehicle-dynamics-i-accelerating-and-braking-iversity

COURSE TITLE Al FOR AUTOMOTIVE APPLICATIONS CREDITS 4
COURSE COURSE
CODE EAT52004 CATEGORY PC L-T-P-S 2-1-2-2
. Approval LEARNING
Version 1.0 Details 41 ACM LEVEL BTL-3
ASSESSMENT SCHEME
Observation / lab
First Second records as
Periodical Periodical Practical approved by the Attendance | Theory | Practical
Assessment Assessment Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course provides knowledge on Artificial Intelligence in Automotive Applications and
Description Intelligent Transportation
1. Todiscuss on Al Automotive industry and Applications
2. To demonstrate the Al in Autonomous Driving Technology
Course . . . . .
Objectives 3. To dlscuss on Alin Aufcomotlve.Manufac.turlng and supply Chain
4. To describe the Machine Learning Algorithms used in Al
5. Todescribe the Al in Safety Regulations, and Customer Experience
Upon completion of this course, the students will be able to
1. Discuss on Al Automotive industry and Applications
Course . .
Outcomes 2. Demonstrate the Al in Autonomous Driving Technology
3. discuss on Al in Automotive Manufacturing and Supply Chain
4. Describe the Machine Learning Algorithms used in Al
5. describe the Alin Safety Regulations, and Customer Experience

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO -1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 2 2 1 2 1 1 2
CO-2 2 3 2 2 2 2 1
CO-3 1 2 1 1 1 1 2
Co-4 2 2 2 2 2 2 1
CO-5 2 1 1 1 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1:Introduction to Al in Automotive Industry (6L+3T+ 6P)
Evolution of Al - Introduction of Al Automotive industry -Applications of Al in the Automotive
sector - Impact of Al technologies on automotive industry - Machine Learning Techniques -
Computer Vision Techniques
Laboratory Component co-1
e Demonstration of Al tools and its capabilities BTL-2
Software/ Equipment Required
e TensorFlow and OpenCV




Module 2: Al in Autonomous Driving and Design

(6L+3T+ 6P)

Technologies involved in Autonomous Driving Systems — Sensor Technology - Actuators -

Control Systems and Onboard Computing -NVIDIA Al tools -Al Techniques for Vehicular

Perception -Al techniques for Decision Making and Control Tasks -Al for Capturing and

Processing Real-Time Data CO-2

Laboratory Component BTL-2
e Demonstration of NVIDIA Al tools and Al techniques for vehicular perception

Software/ Equipment Required
e NVIDIA Al tools, TensorFlow and OpenCV

Module 3: Al in Automotive Manufacturing and Supply Chain (6L+3T+ 6P)

Smart Manufacturing -Integrating Al, loT and Data analytics -Al in supply chain management

Robotics and Automation in Assembly Lines -Automated Guided Vehicles (AGVs) -Collaborative

Robots -Al for Quality Control Inspection -Al for Monitoring and Maintenance -Al for Detecting

Anomalies and Fail Safes

Laboratory Component co-3
e (Case Study: General Motors — Dream Catchers BTL-3
e Case Study: Continental - Al driven Virtual Simulation Tool

Software/ Equipment Required
e Dream Catchers and Virtual Simulation Tool

Module 4:Machine Learning Algorithms (6L+3T+ 6P)

Linear Regression - Logistic Regression -Decision tree - SVM algorithm Naive Bayes Algorithm -

KNN Algorithm - K-means -Random Forest Algorithm Dimensionality Reduction Algorithms -

Gradient Boosting Algorithm and AdaBoosting Algorithm co4

Laboratory Component BTL-2
e Demonstration of SVM algorithm and Random Forest Algorithm

Software/ Equipment Required
e TensorFlow and OpenCV

Module 5: Al in Safety, Regulations and Customer Experience (6L+3T+ 6P)

Al Autonomy and Human Control - Rules and Regulations by Society of Automotive Engineers

(SAE) -Industry Guidelines by National Highway Traffic Safety Administration (NHTSA) -

European Union Agency for Cybersecurity (ENISA) -Advanced Driver Assistance Systems (ADAS)

-Cybersecurity measures for protecting Al-driven Automotive Systems Cco-5

Laboratory Component BTL-2
e Demonstration of Cyber Security Measures for protecting Al-driven automotive

systems

Software/ Equipment Required

. TensorFlow and OpenCV

TEXT BOOKS

1 Stuart J. Russell and Peter Norvig, Artificial Intelligence A Modern Approach Third Edition ISBN-13:
' 978-0-13-604259-4, 2010
) S. Meenakshi Ammal, M. Kathiresh, R. Neelaveni, Artificial Intelligence and Sensor Technology in the

Automotive Industry: An Overview, Springer International Publishing , 2021

REFERENCES

Aparna Kumari, Sudeep Tanwar ,Artificial Intelligence-Empowered Modern Electric Vehicles in Smart

L Grid Systems Fundamentals, Technologies, and Solutions, 2024, eBook ISBN: 9780443238154
2. Intel Corporation “Artificial Intelligence in the Automotive Industry 2021

MOOC

1. | https://www.edureka.co/artificial-intelligence-ai-automotive-course

COURSE TITLE | Al FOR AUTONOMOUS AND CONNECTED VEHICLES | cReDITS

COURSE COURSE
CODE EAT52005 CATEGORY PC L-T-P-S

3-0-2-2




Version 1.0 Approval 41 ACM LEARNING LEVEL BTL-3
Details
ASSESSMENT SCHEME
CIA ESE
Observation / lab
. L Second
First Periodical .. . records as approved .
Periodical Practical Practic
Assessment by the Department Attendance Theory
Assessment Assessments .. al
(Theory) (Theory) Examination
"y Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course provides knowledge on Automated, Connected, Intelligent Vehicles and
Description Wireless Technology used in Automated and Connected vehicle.
1. Todiscuss the concept of Automated, Connected, and Intelligent Vehicles
2. To demonstrate the Sensor Technology for Automated, Connected, and Intelligent
Course Vehicles
Objectives 3. To describe the Wireless Technology used in Automated, Connected vehicle
4. To describe the Wireless Networking and Applications to Vehicle Autonomy
5. To describe the Connected Car Technology and Display Technology
Upon completion of this course, the students will be able to
Course 1. Discuss the concept of Automated, Connected, and Intelligent Vehicles
Outcomes 2. Interpret the Sensor Technology for Automated, Connected, and Intelligent Vehicles
3. Design the Wireless Technology used in Automated, Connected vehicle
4. Develop the Wireless Networking and Applications to Vehicle Autonomy
5. Develop the Connected Car Technology and Display Technology

Prerequisites: Basic Knowledge on sensors, electronics

CO, PO AND PSO MAPPING

co PO -1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Cco-1 2 2 1 3 1 1 2
CO-2 2 3 2 2 2 2 1
Cco-3 1 2 1 2 1 1 2
CO-4 2 2 1 2 1 2 1
CO-5 2 1 1 2 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Connected and Autonomous Vehicle Technology (9L+6P)
Architecture of Connected Vehicle Technology and Autonomous Vehicle Technology -
Automotive Electronics - Basic Control System, Operation of ECUs, Basic Cyber-Physical
System -Sensing Systems and Autonomy
Laboratory Components co-1
e Demonstration of Automotive Electronics Network BTL-2
e Demonstration of ECU Architecture
Software/ Equipment Required
e ECU and Automotive Electronics Network layout
Module 2: Sensor Technology for Automated, Connected, and Intelligent Vehicles (9L+6P)
Radar Technology-Ultrasonic Sonar -Lidar Sensor Technology —Camera Technology- Night
Vision Technology - Integration of Sensor Data -Impaired Driver Technology - Sensor
Technology for Driver Impairment Detection
Laboratory Components CO-2
e Demonstration of working of Radar and Lidar Sensor BTL-2
e Demonstration of working of Camera sensor
Software/ Equipment Required
Radar, Lidar Sensor and Camera sensor

Module 3: Overview of Wireless Technology

(9L+6P)




Wireless Data Networks and Autonomy -Block Diagram and its Components, Transmission
Systems — Modulation/Encoding, Receiver System Concepts — Demodulation/Decoding, Signal
Propagation Physics, Basic Transmission Line and Antenna Theory.
Laboratory Components COo-3
e Demonstration of working of wireless technology (Bluetooth and Wi-Fi) BTL-3
e Demonstration of working of Modulation/Encoding, Receiver System Concepts
Software/ Equipment Required
e Bluetooth and Wi-Fi Transceiver
Module 4: Wireless Networking and Applications to Vehicle Autonomy (9L+6P)
Wireless Networking and Applications to Vehicle Autonomy, Basics of Computer Networking
— the Internet of Things, Wireless Networking Fundamentals, Integration of Wireless
Networking and On-Board Vehicle Networks.
CO-4
Laboratory Components
e Demonstration of working of Internet of Things BTL-2
Software/ Equipment Required
e Thingspeak IOT
MODULE 5: Vehicle-to-Vehicle Technology (9L+6P)
Connectivity Fundamentals, Navigation, Vehicle-to-Vehicle Technology and Applications,
Vehicle-to-Roadside and Vehicle-to-Infrastructure Applications CO-5
Case Study on Advanced Driver Assistance System Technology BTL-2
eToyota, Nissan, Honda, Hyundai,Volkswagen, BMW, Daimler, Fiat Chrysler Automobiles,
Ford, General Motors

TEXT BOOKS
1 G. Mullett, Wireless Telecommunications Systems and Networks, Thomson — Delmar Learning,
" | ISNB#1-4018-8659-0, 2018
) G. Mullett, Basic Telecommunications: The Physical Layer, Thomson — Delmar Learning, ISBN#1-4018-
' 4339-5, 2017
REFERENCE
1. | Steven Van Uytsel, Autonomous Vehicles, 1st Edition, 2021
MOOC
1 https://www.edx.org/learn/automation/rwth-aachen-university-automated-and-connected-driving-
challenges
:?rtJ:SE RESEARCH AND PUBLICATION ETHICS CREDITS 3
Egg: SE GGE52001 COURSE CATEGORY EEC L-T-P-S 3-0-0-0
Version 1.0 Approval Details 41 ACM | LEARNING LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Quiz /Surprise
First Second Test as approved
Periodical Periodical Assignments by the .
Assessment Assessment / Projects Department GUEIEERED | UGS | (el
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
This course is to equip students with a comprehensive understanding of the essential
Course principles and practices in research methodology, including the formulation of research
.. questions, selection of appropriate research designs, data collection and analysis techniques,
Description . . . s L .
and interpretation of results. The course also aims to instill a strong foundation in ethical
standards and practices in academic and professional research, including plagiarism,




authorship, peer review, and responsible publication. By the end of the course, students will

be able to conduct rigorous, ethical research and effectively communicate their findings in

scholarly publications.

1. To understand and apply various research methodologies, including qualitative and
quantitative approaches.

2. To enhance skills in data collection, analysis, and interpretation.

Course 3. To foster an understanding of ethical principles in research, including plagiarism
Objective prevention and responsible authorship.

4. To ensure adherence to ethical guidelines in academic and professional publications.

5. To prepare students for effective communication and dissemination of research findings
through scholarly publications.

Upon completion of this course, the students will be able to

1. Apply fundamental research methods and techniques to design, conduct, and analyze
research projects.

2. Develop advanced academic writing skills, understand philosophical foundations of

Course research, and adhere to ethical standards.
Outcome | 3. Applyintellectual property rights principles and follow ethical practices

4. Recognize ethical standards in publishing, avoid misconduct, and ensure proper
authorship and peer review

5. Learn about ethical publishing, open access models, and effectively use research
databases and metrics to evaluate and disseminate research

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 2 2 1 3 1 1 2
CO-2 2 3 2 2 2 2 1
CO-3 1 2 1 2 1 1 2
Co-4 2 2 1 2 1 2 1
CO-5 2 1 1 2 1 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Elementary Research Methodology (9L)
Research Concept, Objective, characteristics, Steps and Significance of Research, Arbitrary and
Scientific Research, Research approaches. Types of research: Historical, Descriptive, Analytical, Case
Study, Quantitative vs. qualitative, Conceptual, Empirical Action Research, Research Methods vs
. o . CO-1

Methodology. Research Problems: Selection and definition of the research problems, formulating a BTL-2
research problem, identifying variables and Constructing hypothesis; Choosing a mentor, lab and
research question; maintaining a lab notebook; Selection of problems - stages in the execution of
research
MODULE 2: Academic Writing, Philosophy and Ethics (9L)
Technical writing skills - types of reports; layout of a formal report; standard of Journal (Impact
Factor, Citation Index), Scientific writing skills - importance of communicating science; problems
while writing a scientific document; plagiarism, software for plagiarism; scientific publication | CO-2
writing: elements of a scientific paper. BTL-2
Introduction to philosophy: definition, nature and scope, concept, branches - Ethics: definition,
moral philosophy, nature of moral judgements and reactions.
MODULE 3: IPR and Scientific Conduct (L)
Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and
Development: technological research, innovation, patenting, development. International Scenario: | CO-3
International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under | BTL-3
PCT




overlap

Ethics with respect to science and research - Intellectual honesty and research integrity - Scientific
misconducts: Falsification, Fabrication and Plagiarism (FFP) - Redundant Publications: duplicate and

ping publications, salami slicing - Selective reporting and misrepresentation of data.

MODULE 4: Publication Ethics (9L)

Publication ethics: definition, introduction and importance - Best practices / standards setting
initiatives and guidelines: COPE, WAME, etc. - Conflicts of interest - Publication misconduct:

tools.
Indexin
Journal

-4
definition, concept, problems that lead to unethical behavior and vice versa, types - Violation of :_g_ )
publication ethics, authorship and contributor ship - Identification of publication misconduct,
complaints and appeals - Predatory publisher and journals.

MODULE 5: Open Access, Publication Misconduct and Research Metrics (L)
Open access publications and initiatives - SHERPA/RoMEO online resource to check publisher
copyright & self-archiving policies - Software tool to identify predatory publications developed by

SPPU - Journal finger / journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer, Journal CO5
Suggester, etc., Use of plagiarism software like Turnitin, Urkund and other open-source software BTL-3

g databases, Citation databases: Web of Science, Scopus, etc., Impact Factor of journal as per
Citations Report, SNIP, SJR, IPP, Cite Score - Metrics: h-index, g index, i10 Index, altmetrics.

REFERENCE BOOKS

1 Herman Aguinis (2023), Research Methodology Best Practices for Rigorous, Credible, and Impactful
Research. SAGE Publications

2 Carol Ellison (2010) McGraw-Hill’s Concise Guide to Writing Research Papers, McGraw-Hill

3 Kothari CR (2016) Research Methodology: Methods and Techniques, New Age Pvt Ltd

4 Nicholas H. Steneck. Introduction to the Responsible Conduct of Research. Office of Research
Integrity. 2007

5 The Student's Guide to Research Ethics By Paul Oliver Open University Press, 2003

6 Responsible Conduct of Research By Adil E. Shamoo; David B. Resnik Oxford University Press, 2003

7 Ethics in Science Education, Research and Governance Edited by Kambadur Muralidhar, Amit Ghosh
Ashok Kumar Singhvi. Indian National Science Academy, 2019. ISBN : 978-81-939482-1-7

8 Bijorn Gustavii: How to write and illustrate scientific papers? Cambridge University Press

9 Anderson B.H., Dursaton, and Poole M.: Thesis and assignment writing, Wiley Eastern 1997

10 Bordens K.S. and Abbott, B.b.: Research Design and Methods, Mc Graw Hill, 2008.

1 Graziano, A., M., and Raulin, M.,L.: Research Methods — A Process of Inquiry, Sixth Edition, Pearson,
2007.

E BOOKS

1. https://wac.colostate.edu/docs/books/try/chapterl.pdf

2. https://www.scribbr.com/dissertation/methodology/

3. https://ori.hhs.gov/sites/default/files/rcrintro.pdf

MOOC
1. | http://nptel.ac.in/courses/107108011/




INTERNSHIP
(To be carried out in summer vacation after 2" semester CREDITS 2
COURSE TITLE and evaluated in 3™ semester)
COURSE

COURSE CODE EAT52800 EEC L-T-P-S 0-0-0-0
CATEGORY

Version 1.0 Approval Details 41 ACM LEARNING BTL-4

' i LEVEL
ASSESSMENT SCHEME

Visit Report, Feedback of the employer, Presentation & Viva Voce, MCQ Assessment

100%

Course This course aims to inculcate the application of knowledge & skill learned through
Description | Classroom practices. It demands the academic component consisting of research, reflection,
written and oral skills of the learner.

The course will enable the students to
Course 1. Explore career alternatives prior to graduation.

N

Objective Integrate theory and practice.
3. Assess interests and abilities in their field of study.

4. Build a record of work experience.

Upon completion of this course, the students will be able to

1. Choose appropriate modern tools used in the field of Automobile engineering to
Course

Outcome 2.

manage the resources effectively by applying innovative ideas
Demonstrate ethical conduct and professional accountability while working in a
team for the benefit of society.

3. Communicate effectively and to write the scientific report of the learnings

Prerequisites: Basic knowledge in Measurements, Data Analysis, Interpretation.

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO -3 PO-4 PO-5 PSO-1 PSO-2
CO-1 2 2 3 3 3 1 3
CO-2 2 2 3 3 3 2 1
Cco-3 2 2 3 3 3 1 1
Weightage of Assessment:
Assessment Scheme Weightage

Presentation & Viva voce 50 %

Report 20 %

Feedback of the Employer 30%

A committee will be constituted by the HoD with Internship coordinator as head for learning assessment
process

Assessment Rubrics




Performance Excellent(5) Good(4) Fair(3) Poor(2)
Indicators
Requirement analysis | Requirement well | Requirement well | Understood the | Not properly
and clarity on | understood and | understood but | requirement and | understood the
problem statement(5) | problem problem not defined | requirements
statement well | statement not | properly and problem
defined well defined statement not
defined
properly
Relevance with | Relevant Relevant to | Partially relevant Irrelevant
Industry /Societal industry with small
problem(5) modifications
Project timeline | Scheduled and | Scheduled and | Scheduled butnot | Not Scheduled
scheduled(5) followed strictly but not followed | followed and not
strictly followed
Usage of latest | latest applications | Moderate usage | Slightly outdated No latest
application and | and software’s are | of new technology applications and
software(5) used software’s used
Design and code | Excellent design of | Effective  design | Satisfactory Irrelevant
efficiency(5) experiment and all | but all possible | Design design
possible outcomes | outcomes are not
are handled handled
Report Excellent Good Average Poor
Preparation(10) documentation documentation documentation documentation
Presentation skills, | Excellent Good confidence, Less confidence, | Poor skills
Fluency and | communication lack of vocabulary need to
comprehensibility(5) skills  and good | communication be improved and
comprehensibility skills and average poor
comprehensibility comprehensibility
Slide organization and | Content is | Content is | Content is not | Poor

contents time | organized properly | organized properly | organized properly | organization
conscious(5) and effective time | but not effective and least time
management time management management
Feedback from | Regular /novel | Regular /Novel | Regular /existing | Irregular
Industry mentor(5) idea/Excellent idea/Good idea/Good /existing
execution of | execution of | execution of | idea/Poor
project project project execution of
project
COURSE PROJECT WORK- PHASE-I CREDITS 18
TITLE
COURSE COURSE
CODE EAT52801 CATEGORY EEC L-T-P-S 0-0-36-0
. . 41 ACM LEARNING i
Version 1.0 Approval Details LEVEL BTL-5
ASSESSMENT SCHEME
FIRST PROJECT REPORT &
REVIEW SECOND REVIEW THIRD REVIEW VIVAVOCE
20% 20% 10% 50%




This course is designed to offer a diverse range of objectives, spanning from design and
practical implementation to computational work and research-based projects. Every
proposed project presents a pathway to accomplish the desired learning outcomes. The core
purpose of this module is to serve as a platform for students to not only develop and

Course integrate their existing knowledge and skills but also to explore and, in certain cases,
Description | contribute to new knowledge through literature review, experimentation, or modelling and
analysis, as applicable. Moreover, the module places a strong emphasis on recognizing and
nurturing students' curiosity and motivation. It strives to provide a gratifying learning
experience through close interaction and guidance from an academic supervisor.
The course will enable the students to:
1. Undertake theoretical studies, computer simulations and hardware construction
based on the literature review performed.
Course 2. Produce progress reports on the work completed and maintain to schedule the time
Objective frame of the project
3. Finally deliver a seminar and prepare a report/paper to present in a forum involving
paper presentations and demonstration of the operational hardware and software
Upon completion of this course, the students will be able to
1. Categorize the topic of interest and identify the project domain based on the
Course societal / industry requirements
Outcome 2. Reproducing the existing system and feasibility of the proposed project

3. Articulate the methodology of the project based on comprehensive Literature
survey and break down to point out the methods and strategies for implementation.

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 3 1 2 3 2 2 1
CO-2 3 1 2 1 3 2 2
Co-3 3 1 2 2 2 2 1

1: Weakly related, 2: Moderately related and 3: Strongly related

The Project Work shall be carried out in the field of Automobile Engineering. Students shall work in
convenient groups of not more than four members in a group. Every Project Work shall have a Supervisor.
During this period the supervisor shall guide the students to implement the project. The students shall give
periodical presentations of the progress made in the Project Work.

Each group shall finally produce a report covering background information, literature survey, problem
statement, project work details and conclusions. This final report shall be typewritten form as specified in the
guidelines. Assessment Review / Exam.

Assessment

Review / Exam Weightage
First Review 20%
Second review 20%

Third review &DEMO 10%
Project Report &viva Voce 50%
TOTAL 100%

A committee shall be constituted by the HoD for the Review




Assessment Rubrics

Weightage
Parameter
(%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking” 5.0
Technical Knowledge” 5.0
Presentation” 10.0
Demonstration” 5.0
Individual Roles Distribution” (Individual Objectives in the project work) 5.0
Individual Contributions” (Towards the individual objectives in the project work) 5.0
Deliverables 5.0
Team- work 5.0
Report / Thesis 5.0
Publication, Patent, Funding, Competitions 5.0
Peer Assessment” 5.0
* - Attributes for individual contribution
COURSE TITLE PROJECT WORK PHASE-II CREDITS 20
COURSE CODE | EAT52802 COURSE CATEGORY EEC L-T-P-S 0-0-40-8
. . 41 ACM LEARNIN
Version 1.0 Approval Details C G LEVEL BTL-5
ASSESSMENT SCHEME
PROJECT
FIRST REVIEW SECOND REVIEW THIRD REVIEW REPORT &
VIVAVOCE
20% 20% 10% 50%
This course encompasses a diverse range of objectives, catering to both design and
manufacturing, computational work, and research-oriented projects. Regardless of the
chosen project, all participants will have ample opportunities to attain the intended
learning outcomes. The primary goal of this module is to furnish students with a platform
Course to foster and consolidate their knowledge and skills, encouraging them to explore and
Description potentially contribute to new knowledge through various means such as literature review,
experimentation, or modelling and analysis when relevant. Furthermore, the course
places significant emphasis on nurturing curiosity and self-motivation, promoting a
fulfilling and engaging experience for students as they engage in close collaboration with
their academic supervisor.
The course will enable the students to:
1. Undertake theoretical studies, computer simulations and hardware construction
based on the literature review performed.
Course 2. Produce progress reports on the work completed and maintain to schedule the
Objective time frame of the project
3. Finally deliver a seminar and prepare a report/paper to present in a forum
involving paper presentations and demonstration of the operational hardware
and software




Upon completion of this course, the students will be able to

1. Build and demonstrate the prototype based on the technical knowledge gained
in the phase 1
Design Engineering solutions to real time problems utilizing system approach
Illustrate and interpret the graphical results obtained
Analyse, Evaluate and compare the performance of the results.
Communicate with Engineers, peer team members and professionals

Course
Outcome

vk wnN

CO, PO AND PSO MAPPING

o) PO-1 PO-2 PO-3 PO-4 PO-4 PSO-1 PSO-2
CO-1 3 3 2 2 2 3 2
CO-2 3 3 2 2 3 2 3
CO-3 3 3 2 2 2 3 2
CO-4 3 3 2 2 3 2 3
CO-5 3 3 2 2 2 3 2

1: Weakly related, 2: Moderately related and 3: Strongly related

The Project Work shall be carried out in the field of Automobile Engineering. Students shall work in
convenient groups of not more than four members in a group. Every Project Work shall have a Supervisor.
During this period the supervisor shall guide the students to implement the project. The students shall give
periodical presentations of the progress made in the Project Work.

Each group shall finally produce a report covering background information, literature survey, problem
statement, project work details and conclusions. This final report shall be typewritten form as specified in
the guidelines. Assessment Review / Exam.

Assessment
Review / Exam Weightage
First Review 20%
Second review 20%
Third review &DEMO 10%
Project Report &viva Voce 50%
TOTAL 100%

A committee shall be constituted by the HoD for the Review

Assessment Rubrics

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking” 5.0
Technical Knowledge® 5.0
Presentation” 10.0
Demonstration” 5.0
Individual Roles Distribution” (Individual 5.0
Objectives in the project work)




Individual Contributions” (Towards the
individual objectives in the project work) >0
Deliverables 5.0
Team- work 5.0
Report / Thesis 5.0
Publication, Patent, Funding, 5.0
Competitions

Peer Assessment” 5.0

* - Attributes for individual contribution
EVALUATION PARAMETERS FOR ASSESSMENT

To be followed same as approved for Project Phase |

DEPARTMENT ELECTIVES for SMART MOBILITY

Semester-I|

DEPARTMENT ELECTIVE-1

COURSETITLE Al FOR SMART TRANSPORTATION CREDITS 3
COURSE COURSE
CODE EAT52512 CATEGORY DE L-T-P-S 2-0-2-2
. Approval LEARNING
Version 1.0 g:ta“s 41st ACM CEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
First second Observation / lab
Periodical Periodical Practical (S EOEL T Attend .
Assessment Assessment Assessments RLhe D?par.t ment ance UL Rlacteal
Theory) (Theory) Exar-mnatlon
( v Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course provides knowledge on intelligent transport system and vehicle to vehicle
Description technology
1. To discuss on Intelligent Transportation Systems (ITS)
2. To demonstrate telecommunications in ITS
Course . .
Objectives 3. To de5|g|.'1 ITS functional areas .
4. To describe ITS user needs and services
5. To develop Vehicle-to-Vehicle (V2V) Communications
Upon completion of this course, the students will be able to
1. Discuss on Intelligent Transportation Systems (ITS)
Course 2. Demonstrate telecommunications in ITS
Outcomes 3. Design ITS functional areas
4. Describe ITS user needs and services
5. Develop Vehicle-to-Vehicle (V2V) Communications

Prerequisites: Basics of communication system

CO, PO AND PSO MAPPING

co PO -1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Co-1 2 2 1 1 2 1 2
Co-2 2 3 2 2 2 2 1
Co-3 1 2 1 1 1 1 2
COo-4 2 2 1 2 2 2 1
CO-5 2 1 1 1 1 1 2




1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: Introduction to Intelligent Transportation Systems (ITS) (6L+6P)
Introduction to Intelligent Transportation Systems (ITS) — Definition of ITS and Identification of
ITS Objectives, - ITS Data collection techniques — Detectors, Automatic Vehicle Location (AVL), co-1
Automatic Vehicle Identification (AVI), Geographic Information Systems (GIS) BTL-2
Case Study
e Intelligent Transportation Systems in India
MODULE 2: Telecommunications in ITS (6L+6P)
Telecommunications in ITS — Importance of telecommunications in the ITS system, Information
Management, Traffic Management Centers (TMC). Vehicle — Road side communication — Vehicle
Positioning System. CO-2
Laboratory Components BTL-2
e Demonstration on Traffic Management Centers (Tamil Nadu Traffic Police Traffic Control
Room)
MODULE 3: ITS functional Areas (6L+6P)
ITS functional areas — Advanced Traffic Management Systems (ATMS), Advanced Traveler
Information Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Vehicle Control
Systems (AVCS), Advanced Public Transportation Systems (APTS), Advanced Rural Transportation
Systems (ARTS). CcOo-3
Laboratory Components BTL-3
e Demonstration on Traveler Information Systems and Advanced Vehicle Control Systems
Tool Used
e Traveler Information Systems (Tamil Nadu Traffic Police Traffic Control Room)
MODULE 4: ITS User Needs and Services (6L+6P)
Travel and Traffic management, Public Transportation Management, Electronic Payment,
Commercial Vehicle Operations, Emergency Management, Advanced Vehicle safety systems,
Information Management. Automated Highway Systems - Vehicles in Platoons — Integration of
Automated Highway Systems.
CcOo-4
Laboratory Components BTL-2
e Demonstration on Automated Highway Systems - Vehicles in Platoons — Integration of
Automated Highway Systems
Tool Used
e Automated Highway Systems
MODULE 5: Dedicated short range communications (6L+6P)
V2V vs V2| vs V2X vs V2N vs V2P -Importance of ongoing 5G development —GPS receivers and V2V
—Laser llluminated Detection and Ranging (LiDAR) —Inertial navigation systems —Characteristics of
a wireless mesh network —V2V and Cybersecurity.
Laboratory Experiments CO-5
e Demonstration on Laser llluminated Detection and Ranging (LiDAR) and Inertial BTL-2
Navigation Systems
Tool Used
e LiDAR and INS Sensor
TEXT BOOKS

1. Kan Paul Chen, John Miles, ITS Handbook: Recommendations for World Road Association (PIARC)

2 Sussman, J. M., Perspective on ITS, Artech House Publishers, 2015.

REFERENCE

1. National ITS Architecture Documentation, US Department of Transportation, 2017.
2. Dimitrakopoulos, George: Current Technologies in Vehicular Communication, Springer, 2017.
MOOC
1 https://ocw.mit.edu/courses/1-212j-an-introduction-to-intelligent-transportation-systems-spring-
2015
5 https://www.edx.org/learn/engineering/ecole-polytechnique-federale-de-lausanne-intro-to-

traffic-flow-modeling-and-intelligent-transport-systems




COURSE

Develop the Localization and Planning

TITLE AUTOMATED DRIVING SYSTEM CREDITS 3
COURSE COURSE
CODE EAT52513 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL st LEARNING
VERSION 1.0 DETAILS 41 ACM LEVEL BTL-5
ASSESSMENT SCHEME
CIA ESE
e,
Periodical Periodical Practical by the Department Attendance Theory | Practical
Assessment | Assessment | Assessments s .
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
This course will provide complete knowledge to the undergraduate students on commonly
Course used hardware used for self-driving cars , Identify the main components of the self-driving
Description | software stack, Program vehicle modelling and control , Analyze the safety frameworks and
current industry practices for vehicle development
1. Toimpart the knowledge on Self-Driving Hardware and Software Architectures
2. To educate about condition of Object Detection in an Urban Environment
Course . . .
Objectives 3. To !mpart the knowledge on Sensor Fu§|on & Percep.tlon
4. Toinstruct the knowledge on Localization and Planning
5. To educate about Control & Trajectory Tracking for Autonomous Vehicles
Upon completion of this course, the students will be able to
1. Discuss on the Self-Driving Hardware and Software Architectures
Course 2. Interpret the Object Detection in an Urban Environment
Outcomes 3. Design the Sensor Fusion & Perception
4,
5.

Evaluate the Control & Trajectory Tracking for Autonomous Vehicles

Prerequisites: Basic Knowledge on sensors

CO, PO AND PSO MAPPING

POs PSOs
cos 1 2 3 4 5 1 2
CO-1 3 3 2 2 2 3 1
CO-2 3 2 2 2 1 3 2
Co-3 2 3 3 2 2 2 2
Cco-4 2 2 2 2 2 3 3
CO-5 3 3 1 1 1 2 3
1 - Weakly Correlated, 2 - Moderately Correlated and 3 - Strongly Correlated

Module 1 - Introduction to Self-Driving Hardware and Software Architectures (6L+6P)
The Requirements for Autonomy- Self-Driving Hardware and Software Architectures
Safety Assurance for Autonomous Vehicles-Vehicle Longitudinal Control-Vehicle Lateral Control
Lab Component

e Demonstration of Vehicle Longitudinal Control-Vehicle Lateral Control CcO-1
Case Study: BTL-2

e  Google Waymo Self Driving Car

Software/Equipment required

e  Matlab Automated Driving Tool

Module 2 - Computer Vision Technology

(6L+6P)




Object Detection in an Urban Environment - The Machine Learning Workflow - Sensor & Camera
Calibration - From Linear Regression to feed forward Neural Networks - Image Classification with
Convolutional Neural Networks - Object Detection in Images

Lab Component CO-2
. . . . . BTL-2
e Design Edge detection and object detection algorithms
Software/Equipment required
e  MATLAB — Computer Vision Tool
Module 3 — Sensor Fusion Technology (6L+6P)
Introduction to Sensor Fusion& Perception -The Lidar Sensor- 3D Object Detection - 3D lidar
point clouds - Kalman Filters -Extended Kalman Filters -Multi-Tracking Tracking
Lab Component co-3
e Design object detection algorithms BTL-3
Software/Equipment required
MATLAB — Automated Driving Tool, Lidar and Radar Tool Box
Module 4 - Localization and Planning Techniques (6L+6P)
Introduction to Localization-Markov Localization- Creating Scan Matching Algorithms- Utilizing
Scan Matching in 3D- Scan Matching Localization - Motion Planning & Decision Making for
Autonomous Vehicles - Behavior Planning -Trajectory Generation -Motion Planning -a decision
making framework to plan a vehicle’s motion in an urban environment co-a
Lab Component BTL-2
e Sensor Data Acquisition using Lidar and Radar
Software/Equipment required
MATLAB — Digital Signal Processing Tool , Lidar and Radar Tool Box
Module 5 — Control & Trajectory Tracking Techniques (6L+6P)
Control & Trajectory Tracking for Autonomous Vehicles —PID Control PID and MPC for trajectory
tracking using the PID controller -controller with non-linear dynamics -Recognize the observation
of the state of the vehicle (position, velocity), the
action (steering, accelerator, brake) and the possible perturbations CO-5
BTL-3

Lab Component
e Design Path Planning Algorithm
Software/Equipment required
MATLAB — Automated Driving Tool

TEXT BOOKS

1. | Hanky Sjafrie, Introduction to Self-Driving Vehicle Technology, 2019, CRC PRESS

2.
Expanded Second Edition 2019

Michael E. McGrath , Autonomous Vehicles: Opportunities, Strategies and Disruptions: Updated and

REFERENCE BOOKS

Andreas Herrmann and Johann Jungwirth, Inventing Mobility for All: Mastering Mobility-as-a-service

L With Self-driving Vehicles 2022
E BOOKS
1 Shaoshan Liu , Liyun Li , Jie Tang , Shuang Wu , Creating Autonomous Vehicle Systems , Morgan &
" | Claypool Publication 2020
) SreevatsanBhaskaran , Kai Zhou , Andrew Baab , Ronald Calhoun “ Autonomous Vehicle Lidar: A

Tutorial”Kindle

MOOC

1. | https://www.coursera.org/learn/intro-self-driving-cars

2. | https://www.udacity.com/course/self-driving-car-engineer-nanodegree--nd0013




C(_:Il_':_f:E HYDROGEN ENERGY FOR SMART MOBILITY CREDITS 3
ng;:E EAT52502 COURSE CATEGORY DE L-T-P-S 2-0-2-2
VERSION 1.0 APPROVAL DETAILS 41 ACM LE?:\DIETG BTL-4
ASSESSMENT SCHEME
CIA ESE
First Second
Periodical Periodical Practical Practical e — Theory Practical
Assessment Assessment Assessments Report
(Theory) (Theory)
15% 15% 10% 5% 5% 25% 25%
This course provides a comprehensive overview of hydrogen production, storage techniques,
Course fuel cell and associated challenges. Students will also delve into the mechanics of fuel cell
Description | vehicles, exploring their architecture and gain hands-on experience in analysis and modelling,
fostering a deeper understanding of hydrogen's role in future transportation systems.
1. Tolearn the basics of hydrogen energy, its production and storage
Course 2. To study the hydrogen mobility systems available
L 3. Tolearn the working concept of fuel cell vehicle and its components
Objectives . . . .
4. To examine the fuel cell vehicle architecture and analyze its performance
5. To study the global scenario of hydrogen energy market in transportation
Upon the completion of this course, the students will be able to
1. Discuss the basics of hydrogen energy, its production and storage along with the
available policy framework
Course 2. Familiarize with the hydrogen mobility systems available and build a PEM single stack
Outcomes fuel cell
3. Interpret the types of fuel cell vehicles available in market and provide analytical design
solutions
4. Examine the fuel cell vehicle architecture and assess its performance
5. Analyze the global scenario of hydrogen transportation
Prerequisites: Engineering Chemistry
CO, PO AND PSO MAPPING
co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Cco-1 2 1 1 1 1 3 2
CO-2 1 3 2 2 2 1 1
Cco-3 2 2 1 1 1 2 2
CO-4 1 1 2 2 2 1 1
CO-5 2 2 1 1 1 2 1
1 - Weakly Correlated, 2 - Moderately Correlated and 3 - Strongly Correlated
Module 1 - Introduction to Hydrogen Energy (6L+6P)
Hydrogen as Green fuel, Hydrogen Production-Different methods, Hydrogen storage -
challenges and solution, Policy framework - National Hydrogen Mission, Green ammonia
policy, etc., Fuelling stations, Infrastructure requirement — Global & Local Scenario.
Lab Component:
Cco-1
1. To construct a small-scale hydrogen generator using the electrochemical method BTL-3
2. Techno-Economic Analysis of a Solar-Powered Green Hydrogen Production system using
Matlab Simulink
Software/Tools Required:
Matlab Simulink, Electrolyzer model
Module 2 — Hydrogen Mobility Systems (6L+6P)




ICE vs EV, Fuel cell -Introduction, Fuel cell thermodynamics, Reaction kinetics, Proton
exchange membrane FC (PEM), Solid oxide fuel cell (SOFC), Fuel cells for automotive
applications — technology advances in fuel cell vehicle systems —road map to market.

Lab Component: CcO-2
1. To build a model car using a single stack PEM fuel cell - Hydrocar BTL-3
2. Comparative study of two FCEV vehicles on market — Well to Wheel Analysis
Software/Tools Required:
Hydrocar, Power BI
Module 3 — Fuel Cell Electric Vehicle (FCEV) (6L+6P)
Fuel cell performance characteristics — current/voltage, voltage efficiency and power density,
kinetic performance, mass transfer effects — MEA components, fuel cell stack, fuel cell control
system, fuel cycle analysis, cooling system, FCEV energy flow analysis.
Lab Component: co-3
1. To model a fuel cell powertrain using Matlab Simscape BTL-4
2. Analytical solution of a PEM cell cooling using CFD model — Ansys Fluent
Software/Tools Required:
Matlab Simscape, Ansys Fluent
Module 4 - Fuel Cell Electric Vehicle Architecture (6L+6P)
Drive cycles and operation scenarios Electric motor, DC-DC converter, battery system, and
drivetrain, Supervisory and feedback control algorithms, Stoichiometric coefficients and
utilization percentages of fuels and oxygen, mass flow rate calculation, fuel cells in parallel
and serial connection, over-potential and polarizations.
Lab Component: Cco-4
1. To assess the performance of a PEM fuel cell operated under different humidity levels. BTL-4
2. To model a PEM cell to Translate current command into hydrogen/air flow commands

using Simulink
Software/Tool Required:
Matlab Simulink, PEM Fuel Cell model
Module 5 — Global Scenario and Roadmap (6L+6P)
FCEV infrastructure, Fuel cell usage for domestic power systems, large scale power
generation, economic and environmental analysis on usage of fuel cell, future trends of fuel
cells, safety and environmental impacts, economics of transition to hydrogen systems.
Lab Component: COo-5
1. Hydrogen fuelling infrastructure — Case Study BTL-3

2. Socio-Economical challenges in FCEV implementation — Case Study
Software/Tool Required:

Power BI

TEXT BOOKS

Fundamental Principles and Applications”, Woodhead Publishers, Elsevier, 2023.

Prodip K. Das, Kui Jiao, Yun Wang, Barbir Frano, Xianguo Li, Fuel Cells for Transportation:

2. Springer London, 2020.

Pasquale Corbo, Fortunato Migliardini, Ottorino Veneri; ‘Hydrogen Fuel Cells for Road Vehicles”,

REFERENCE BOOKS

1. | Dincer, C Zamfirescu, “Sustainable Hydrogen Production”, Elsevier, 2017.




B Sorensen, G Spazzafumo, “Hydrogen and Fuel Cells: Emerging Technologies and Applications”, 3rd
Edition, Academic Press, 2018.

3. | Gregor Hoogers, "Fuel Cell Technology Handbook",1% edition, CRC Press 2015.

E BOOKS

https://link.springer.com/book/10.1007/978-981-10-7626-8

https://onlinelibrary.wiley.com/toc/16156854/2023/23/1

MOOC

https://nptel.ac.in/courses/108106170

2. | https://www.youtube.com/watch?v=Eb7pv0oOf_k

https://www.youtube.com/watch?v=62363H_I_Qk

3.
COURSE INTELLIGENT DRIVER ASSISTANCE SYSTEMS
TITLE WITH Al CREDITS 3
COURSE COURSE
CODE EAT52515 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL st LEARNING
VERSION 1.0 DETAILS 41°' ACM LEVEL BTL-5
ASSESSMENT SCHEME
CIA ESE
Observation /
First Second lab records as
Periodical Periodical Practical approved by the .
Assessment Assessment Assessments Depa‘rtmt-ent Attendance Theory Practical
(Theory) (Theory) Examln'a tion
Committee
“DEC”
15% 15% 10% 5% 5% 25% 25%
This course will provide complete knowledge on Understanding the Advanced Driver
Course Assistance Systems (ADAS) in general. role of Machine Learning and Deep Learning in ADAS.
Description Role of ADAS towards Autonomous Driving , Sensors used in ADAS and How various ADAS
systems are tested in Industry
1. To impart the knowledge on Fundamentals of Advanced Driver Assistance Systems
(ADAS)
Course 2. To educate about Advanced Driver Assistance Systems
Objectives 3. Toimpart the Advanced Driver Assistance Systems
4. Toinstruct the ADAS Development using Machine Learning and Deep Learning
5. To educate about ADAS systems Testing Techniques and Standards
Upon completion of this course, the students will be able to
1. understand the Fundamentals of Advanced Driver Assistance Systems (ADAS)
Course 2. understand the Advanced Driver Assistance Systems
Outcomes 3. understand the Advanced Driver Assistance Systems
4. understand the ADAS Development using Machine Learning and Deep Learning
5. understand the ADAS systems Testing Techniques and Standards

Prerequisites: Nil

CO, PO AND PSO MAPPING

POs PSOs
COs 2 3 4 5 1 2
co-1 3 2 2 2 3 1
co-2 2 2 3 1 3 2




Cco-3 2 1 1 1 2 2 2
Cco-4 2 2 3 2 2 3 3
CO-5 3 3 1 2 1 2 3
1 - Weakly Correlated, 2 - Moderately Correlated and 3 - Strongly Correlated
Module |- Fundamentals of Advanced Driver Assistance Systems (ADAS) (6L+6P)
Introduction to ADAS - General Block Diagram — Components of ADAS — need of ADAS - Role of CO-1
ADAS towards Autonomous Driving - Sensors in ADAS - Automotive Radar - Camera (Vision BTL-2
System) - Ultrasonic Sensor — LIDAR - GNSS, GPS, IMU.
Module Il — Advanced Driver Assistance Systems (6L+6P)
Adaptive Cruise Control (ACC) - Rear Cross Traffic Alert (RCTA)- Vehicle Exit Alert - Front Cross
Traffic Alert - Forward Collision Warning - Blind Spot Detection - Parking Assistance System - CO-2
Intelligent Head Light Control - Occupant Protection System - Pedestrian Protection System- BTL-2
Evasive Steering Support — Vehicle Turn assistance
Module 11l — Advanced Driver Assistance Systems (6L+6P)
Traffic sign recognition System - Speed Limit Assist - Lane Departure Warning - 360° surrounding
view system - Driver Monitoring System - Driver Drowsiness detection - Emergency Brake Assist CO-3
- Anti lock braking system - Cross Wind Assist - Tire-pressure Monitoring - Head-Up Display - BTL-3
Navigation
Module IV — ADAS Development using Machine Learning and Deep Learning (6L+6P)
Role of Machine Learning and Deep Learning in ADAS Development - ML & DL in ADAS — Overview
- ML & DL in ADAS - Sensors and Sensor Fusion - ML & DL in ADAS — Processors — Algorithms with co-4
examples - he supports vector machines (SVM) with histograms of oriented gradients (HOG) and BTL-2
principle component analysis (PCA)- he Bayes decision rule and K nearest neighbor (KNN)
Module V — ADAS systems Testing Techniques and Standards (6L+6P)
Testing of ADAS - Simulation, SIL, HIL, DIL - Testing of ADAS - On Test Tracks and analysis — CO-5
Advanced Driver Assistance Systems (ADAS) Calibration- ADAS in functional safety and 1SO BTL-3

262620 standards - Safety Standards — certification policies and Government policies

TEXT BOOKS

1. | 2022

Yan Li, Hualiang Shi “Advanced Driver Assistance Systems and Autonomous Vehicles” Springer; 1st ed.

volume 476) Springer 2019

Harald Waschl, Illya Kolmanovsky, Frank Willems, “Control Strategies for Advanced Driver Assistance
Systems and Autonomous Driving Functions” Lecture Notes in Control and Information Sciences (LNCIS,

REFERENCE BOOKS

1. | (ADAS): Applications, Development, Legal Issues, and Testing” CRC Press; 1st edition 2021

Amit Kumar Mondal, Lentin Joseph ”"Autonomous Driving and Advanced Driver-Assistance Systems

E BOOKS

1. | January 2021

Gerardus Blokdyk “Advanced Driver Assistance Systems (ADAS) Standard Requirements” 5starcooks,

MOOC

https://www.udemy.com/course/advanced-driver-assistance-systems/

1.



https://www.udemy.com/course/advanced-driver-assistance-systems/

DE FOR SEMESTER -II

$?rtj:SE CONNECTED VEHICLE TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT52516 CATEGORY DE L-T-P-S 2-0-2-2
. Approval = LEARNING
Version 1.0 Details 41°* ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the FOETERES || Thees Practical
Assessment | Assessment | Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course gives in-depth knowledge on V2X architectures, V2X facilities for C-ITS
Description | application V2X access layer, and V2X security and privacy
1. To describe Intra- and inter-vehicle communication and V2X-based applications
2. Todiscuss V2X architectures, C-ITS architectures and protocol
C?urs.e 3. To describe V2X transport and network layer
Objective . .
4. To describe V2X access layer solutions
5. To discuss V2X security and privacy
Upon completion of this course, the students will be able to
1. Discuss on Intra- and inter-vehicle communication and V2X-based applications
Course 2. Design V2X architecture, C-ITS architectures and protocol
Outcome 3. Develop V2X transport and network layer
4. Discuss on V2X access layer solutions
5. Design V2X security and privacy

Pre requisite: Basics of communication

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 2 1 1 1 2 2 1
CO-2 3 3 2 2 2 1 2
Cco-3 3 2 1 1 3 2 1
CO-4 2 3 2 2 2 1 1
CO-5 2 2 1 1 1 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Introduction to vehicular communication (6L+ 6P)
Introduction to vehicular communication: Intra- and inter-vehicle communication; General
access technologies; Information dissemination techniques; Security and privacy
considerations; V2X today: Standardization Organizations and activities; Industry Alliances; CO-1
V2X-based applications and services; Deployment status and examples, testbeds, use-cases. BTL3
Lab Experiments
e Usage and configuration of V2X network / facility protocols and their security
extensions in practice (device and scenario configuration, basic applications)
MODULE 2: V2X architectures (6L+ 6P)
V2X communication requirements of Cooperative Intelligent Transport Systems (C-ITS),
Standardized C-ITS applications; Standardized C-ITS architectures and protocol stacks; Cross-
layer optimization in C-ITS; Standardized applications; Future applications; V2X multimedia; co-2
V2X for autonomous cars;
. BTL-3
Lab Experiments
e Usage and configuration of V2X network / facility protocols and their security
extensions in practice (device and scenario configuration, basic applications)




MODULE 3: Standardized V2X facilities for C-ITS application, network layer solutions

(6L+ 6P)

V2X facilities for C-ITS application: CAM, DENM, IVI, PVD, LDM, MAP, SPAT, PSM; Similarities
and differences between US and EU standards, V2X transport and network layer solutions:
geographic addressing and routing, Geo-Networking protocol; Basic Transport Protocol;

GNBASL, IPv6 over 802.110CB. co-3
. BTL-3

Lab Experiments

e Usage and configuration of V2X transport and network layer solutions: geographic

addressing and routing

MODULE 4: V2X access layer solutions (6L+ 6P)
V2X access layer solutions: IEEE 802.11p; WAVE; ETSI ITS-G5/DSRC; C-V2X; 5G cellular V2X;
Heterogeneous/hybrid vehicular networking solutions; 10T/V2X integration options; Lab CO-4
Experiments BTL-3

e V2X application development, C-ITS applications in practice
MODULE 5: V2X security and privacy (6L+ 6P)
V2X security and privacy: Challenges, requirements, threats and theoretical solutions; Standard
C-ITS Security reference model; Security header and certificate formats; Hardware Security
Module; C-ITS Identity and Credential Management; Digital Signature in Geo-Networking; CO-5
Service Specific Permissions; PKI architecture BTL-3

Lab Experiments
e Demonstration on C-ITS Identity and Credential Management; Digital Signature in Geo-

Networking
TEXT BOOKS
1. Vehicular Communications and Networks: Architectures, Protocols, Operation and
Deployment: Wai Chen, ISBN-13: 978-1782422112, 2015.
2. Vehicular Networking: Christoph Sommer, Falko Dressler, ISBN-13: 978-1107046719, 2015.
REFERENCE BOOKS
1 Intelligent Transportation Systems: Technologies and Applications: Samuel Morgan, ISBN-13:
978-1632403148, 2015.
2 Autonomous Driving: Technical, Legal and Social Aspects: Markus Maurer, J. Christian
Gerdes, Barbara Lenz, Hermann Winner, ISBN-13: 978-3662488454, 2016.

E Resources for Reference

1. Autonomous Vehicles: Intelligent Transport Systems and Smart Technologies: Nicu Bizon,
Lucian Dascalescu, Naser Mahdavi Tabatabaei, ISBN-13: 978-1633213241, 2014.
MOOC
1. https://www.udemy.com/course/c-v2x-cellular-vehicle-to-everything-5g
2. https://builtin.com/articles/v2x-vehicle-to-everything
C?Il-l.l-fESE ELECTRONIC MODEL BASED SYSTEM DESIGN CREDITS 3
COURSE COURSE
CODE EAT52517 CATEGORY DE L-T-P-S 2-0-2-2
Version 1.0 Approval 415 ACM LEARNING LEVEL BTL-3
Details
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the RS | T Practical
Assessment | Assessment | Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course provides knowledge on Model-Based Systems Engineering (MBSE) Technique ,
Description | Model-Based System Design Technique and In Loop Testing Techniques




To discuss the Model-Based System Design Techniques

To demonstrate the Mathematical Modeling and M Script

To describe the concept of Electronics Control Units and System on Chip
To demonstrate the Model-Based System Design Using Simulink

To discuss the concept of In Loop Testing Techniques

Course
Objectives

ukhwNE

Upon completion of this course, the students will be able to

Discuss the Model-Based System Design Techniques

Demonstrate the Mathematical Modeling and M Script

Describe the concept of Electronics Control Units and System on Chip
Demonstrate the Model-Based System Design Using Simulink

5. Discuss the concept of In Loop Testing Techniques

Course
Outcomes

b N

Prerequisites: Basic Electronics

CO, PO AND PSO MAPPING

co PO -1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Co-1 2 2 1 3 1 1 2
CO-2 2 3 2 2 2 2 1
Cco-3 1 2 1 1 2 1 2
CO-4 2 2 1 2 1 2 1
CO-5 2 1 1 2 2 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Model-Based System Design Techniques (6L+6P)
Model-Based Systems Engineering (MBSE) and its applications - The concepts of ECU design for
automotive applications- V-Model for Automotive ECU ‘s Architecture —Model in loop, Software
in loop, Processor in Loop, and Hardware in loop testing Techniques.
Lab Experiments CO-1
e Introduction to Simulink BTL-2
e Modeling Control Algorithm
Software Used
MATLAB- Simulink
MODULE 2: Electronics Control Units and System on Chip (6L+6P)
Need for ECUs- advancement in ECUs for automotive- design complexities of ECUs-
Architecture of an advanced microcontroller -analog and digital Interfaces-Controllers for ECUs:
Understanding different ECUs in an automobile-challenges and design requirements of ECU
design - selection of sensors and interfaces for ECU design. System on Chip Architecture and its
functions- Demonstration of Raspberry Pi architecture and interfaces CO-2
Lab Experiments BTL-2
e Real-time Data Acquisition using Raspberry Pi
e Speed Control using Raspberry Pi
Software Used
MATLAB- Simulink and Raspberry Pi
MODULE 3:Mathematical Modelling and M Script (6L+6P)
Mathematical Modelling - numeric and symbolic modeling approaches - curve fitting, statistics,
optimization, ODE and PDE solving, calculus, core mathematical tools, Basic control algorithms
to a real physical system- Deploy a control algorithm on a real-time target - Apply verification
and validation methods to a model of physical systems -Use Design of Experiment methods to
create models of physical systems COo-3
Lab Experiments BTL-3
e Modelling ODE and Control algorithms
o Deploy a control algorithm on a real-time target
Software Used
MATLAB- Simulink
MODULE 4: Model-Based System Design Using Simulink (6L+6P)
Model-Based Design for a small system -Control Algorithm Development using Simulink - Motor COo-4
Model - Generator Model - Controller Model — Sim Driveline - Plant and Controller Implement BTL-2




on Single Target - Implement controller on MPC566 or MPC5554 target - Use Freescale RApplID
Toolbox or Math Works 555 Toolbox - Controller on Freescale Target - Plant on Real-Time Target
Lab Experiments

e  Modelling Motor Model, Generator Model and Controller Model

e Implement controller on MPC566 or MPC5554 target
Software Used
MATLAB- Simulink , Simscape

MODULE 5: In Loop Testing Techniques (6L+6P)
Setup a Test controller on a real system -Model Verification -Data Collection of Physical Model
Response -Comparison of Physical Plant Response to Model Response - Design of Experiments
to Collect Experimental Data on Motor and Generator- Automatically Generate Test Schedule
to Obtain Data - Run Experiments and Collect Data - Generate Models for Components -Table- Cco-5
Lookup - Curve Fits - Model Refinement and Re-Verification BTL-2

Lab Experiments

e Setup a Test controller on a real system
Software Used
MATLAB- Simulink

TEXT BOOKS

1 Patrice Micouin, Model Based Systems Engineering: Fundamentals and Methods, ISBN: 978-1-118-

57959-6 , 2014, Wiley-ISTE

) John M. Borky, Thomas H. Bradley John M. Borky, Effective Model-Based Systems Engineering, ISBN:

9783030070823,2020, Springer

REFERENCE

1 Dov Dori, Model-Based Systems Engineering with OPM and SysML, Springer-Verlag New York, 1st ed.

2016

Priyanka Patankar, Swapnil Kulkarni , MATLAB and Simulink In-Depth: Model-based Design with
Simulink and Stateflow, User Interface, Scripting, Simulation, Visualization and Debugging, Kindle

Edition
MOOC
1. https://www.udemy.com/course/creating-models-and-generating-code-with-matlabsimulink
2 https://www.mathworks.com/academia/courseware/intro-to-model-based-system-design
C(:IL:LR:E VEHICLE ERGONOMICS AND STYLING CREDITS
COURSE
CODE EAT52506 COURSE CATEGORY DE L-T-P-S 2-0-2-2
LEARNING
VERSION 1.0 APPROVAL DETAILS 41 ACM e BTL-5
ASSESSMENT SCHEME
CIA ESE
First Second
Periodical Periodical Practical Practical Attendance Theory Practic
Assessment Assessment Assessments Report al
(Theory) (Theory)
15% 15% 10% 5% 5% 25% 25%
Course This course develops student expertise in automotive ergonomics and styling to create user-
Descriptio centric designs that blend aesthetic appeal with optimal comfort and functionality. The
n course also includes practical components of clay modelling, anthropometric measurement,
3D design rendering to foster creativity and hands-on experience.
1. To familiarize with the concept of automotive ergonomics
Course 2. Tolearn the art of sketching, sculpting, clay modelling in vehicle design
Objectives | 3. To compare and study different factors influencing seating and visibility ergonomics
4. To design vehicle interior and ensure compactness for urban transportation




5. To study different virtual ergonomics evaluation techniques

Upon the completion of this course, the students will be able to

1. Demonstrate basic driver information acquisition using anthropometry
Course

Outcomes

Sketch and experiment different form of vehicle exterior and interior designs

Apply anthropometric data and evaluate comfort for seating and visibility

Design and construct new vehicle models with functionality, packaging and comfort
. Apply virtual ergonomic techniques and evaluate vehicle designs

VoA W

Prerequisites: Engineering Graphics

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
Cco-1 2 1 1 1 1 3 2
CO-2 1 3 2 2 2 1 1
Cco-3 2 2 1 1 1 2 2
COo-4 1 1 2 2 2 1 1
CO-5 2 2 1 1 1 2 1
1 - Weakly Correlated, 2 - Moderately Correlated and 3 - Strongly Correlated
MODULE 1 - Introduction to Automotive Ergonomics (6L+6P)
Driver information acquisition, Anthropometry — Need, Data collection methodology,
Different postural considerations, Biomechanical data, Psychological factors — stress,
attention, Interior features and conveniences—Use of modern technology, Safety issues,
Spaciousness, Ventilation, Temperature control, Dust and fume prevention, Ergonomic
research methods. co-1
Lab Component: BTL-3
1. Anthropometric Measurement for Driver’s Seat comfort
2. Comparative Evaluation of Men & Women drivers on comfort
Software/Tool Required:
Matlab
MODULE 2 — Automotive Styling and Form Studies (6L+6P)
Vehicle Design - Fundamentals of perspective drawing, Automotive Sketching, Styling
process, Car proportions, Form studies, Speed Forms, Clay Modelling, 2D systems, 3D
systems, Measuring Procedures, Subject and Sampling size selection, Introduction to human
body, Measurement of Hands/Feet/Full, posture, Applying Anthropometry data.
Lab Component: €o-2
. . . . BTL-4
1. 3D Perspective sketching of a vehicle model from different angles
2. Sculpt a small-scale model of the vehicle exterior with focus on form and contours
Software/Tool Required:
Autodesk Alias, Clay Sculpting Tools
MODULE 3 - Ergonomics for Seating and Visibility (6L+6P)
Seating dimensions- interior ergonomics- seat comfort- suspension seats- split frame
seating-back, Regulations- driver’s visibility- tests for visibility- methods of improving
visibility and space- Dash board equipment and arrangement, mirror and cockpit design,
visibility, man-machine system, electronic displays, commercial vehicle cabin ergonomics-
mechanical package layout- goods vehicle layout. co-3
Lab Component: BTL-4
1. Digital rendering of interior parts using Autodesk Alias/CATIA
2. Comparative analysis of 3 vehicles (same segment) for seating ergonomics
Software/Tool Required:
Autodesk Alias




MODULE 4 - Vehicle Packaging and Interior Design (6L+6P)

Passenger Compartment, Floor Pan, Technical requirements, Dash board equipments
arrangement, Positioning of operational controls, Force Analysis, Seating and position — ECE
Regulations, Human Factors, Navigation systems, pedal positioning, R-Point, AHP,
Mannequin positioning of 2-D pattern, car entry/exit, Boot lid packaging, Loading/Unloading
analysis. Cco-4
Lab Component: BTL-4
1. Design a compact electric vehicle for urban commuting
Software/Tool Required:

Autodesk Alias, CATIA

MODULE 5 - Virtual Ergonomics Evaluation Technique and its Application (6L+6P)

User research customer’s explicit needs and latent needs, Evaluation techniques — DHM,
CAD generated environment, Fundamentals and Traditional approach, Comfort/Discomfort
and reach evaluation, Accommodation and Clearance/Interference, Vision analysis,
Sustainability. Co5
Lab Component: BTL-5

1. Virtual Evaluation of the vehicle designed in the previous module.
Software/Tool Required:
Autodesk Alias

TEXT BOOKS

Julian Happian-Smith; Transport Research Laboratory (TRL) Introduction to Modern Vehicle Design,

= Publisher: Elsevier, 2021

Nikolaos Gkikas, Automotive Ergonomics Driver-Vehicle Interaction, routledge, Taylor & Francis

2. Group, 2016.

REFERENCE BOOKS

1. | Tony Lewin, “How to Draw Cars like a Pro”, Motorbooks International, 2012

Thom Taylor, Lisa Hallett, “How to Draw Cars like a Pro”, Motorbooks International; 2Rev Ed edition,

2.
2016

3. | Fenton John, “Handbook of automotive body and system design”, Wiley-Blackwell, 2015

4. | J. Brian Peacock, WaldemarKarwowski, “Automotive ergonomics”, Taylor & Francis Itd, 2014

E BOOKS

1 https://link.springer.com/book/10.1007/978-3-658-33941-8

2 | https://www.taylorfrancis.com/books/mono/10.1201/b11237/ergonomics-automotive-design-
process-vivek-bhise

3 | https://books.google.co.in/books?id=GajMBQAAQBAI&printsec=copyright&redir_esc=y#v=onepage&
g&f=false

MOOC

1 | https://onlinecourses.nptel.ac.in/noc19_de01/preview

2. | https://www.linkedin.com/learning/topics/automotive-design

3 | https://isieindia.com/courses/3-days-virtual-program-in-human-ergonomics-in-vehicle-design/




_(IEI(:)I_::’:SE LIGHT WEIGHT MATERIALS FOR SUSTAINABLE MOBILITY CREDITS 3
COURSE COURSE
CODE EAT52519 CATEGORY DE L-T-P-S 2-0-2-2
. Approval = LEARNING
Version 1.0 Details 41°* ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the Attendance | Theory | Practical
Assessment Assessment Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
The fundamental principle being necessary to comprehend lightweight materials based on
Course affordability and sustainability for intelligent mobility. Innovative design concepts and
Description | techniques, contemporary materials, simulation techniques tailored to a given material, and
creative production and testing procedures.
1. Providing a brief summary on the selection standards, the economics of the materials,
and application of the property chart.
2. To expose the structure, property relations of nonferrous alloys with special emphasis
Course on engineering applications.
Objective 3. Toimpart knowledge on materials and their applications in automotive applications
4. Understand the types of corrosion and its testing methods.
5. To learn various techniques to cure corrosion, wear and friction using surface
treatments
Upon completion of this course, the students will be able to
1. Understand the various mode of materials selection based on industrial requirements.
2. Acquire knowledge on principles of material properties and their applications on
Course suitability for mobility
Outcome 3. Know the various reinforcements used in composite materials and Analyze the strength
of composite materials
4. Gain an insight over the various types of corrosion, effects and failure due to corrosion.
5. Learn various process and techniques developed for surface treatment.

CO, PO AND PSO MAPPING

co PO1 PO2 PO3 PO4 PO5 PSO1 PSO2
co1 2 3 3 2 - 3 3
Cc02 3 2 2 2 3 2 2
co3 3 - 3 - 2 3 3
Cco4 - 2 3 3 2 3 3
CO5 3 2 3 3 3 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: MATERIAL SELECTION IN DESIGN (6L+ 6P)

Relation of materials selection to design, general criteria for selection, performance

characteristics of materials, materials selection process, design process and materials

selection, economics of materials, recycling and materials selection.

Practical component: CO-1
1. Identify the materials based on Ashby charts BTL-3

2. Ecological Design Audit and selection of hybrid materials
Software/Equipment Required
Software : Ansys Granta Selector

MODULE 2: Lightweight materials

(6L+ 6P)




Production of Lightweight materials: aluminum, magnesium, titanium alloys, and its
properties, applications.
Practical component:
1. Analysis the grain size and phase analysis
2.  Microstructure behaviour of materials
Software/Equipment Required
Equipment: Optical Microscope
Software : Xpert High pro Plus

Co-2
BTL-3

MODULE 3: Composite Materials and Analysis of strength

(6L+ 6P)

Classification and characteristics of Composite materials - Advantages and application
of composites - Functional requirements of reinforcement and matrix. Analysis of
mechanical strength and thermal analysis.
Practical component:
1. Mechanical behaviour of composite materials
2. Thermal Analysis of composite materials
Software/Equipment Required
Equipment: Hardness, Impact tester
Software : Thermal analysis using Ansys software

Cco-3
BTL-3

MODULE 4: Corrosion Analysis

(6L+ 6P)

Purpose of corrosion testing - corrosion testing equipment’s susceptibility tests for
intergranular corrosion - Stress corrosion test. Salt spray test humidity and porosity
tests, accelerated weathering tests. ASTM standards for corrosion testing.
Practical component:

1. Immersion Corrosion Test

2. Salt spray corrosion Test
Software/Equipment Required
Equipment : Salt spray testing chamber

COo-4
BTL-3

MODULE 5: Surface Treatment

(6L+ 6P)

Wear resistant coatings and Surface treatments — Techniques — PVD — CVD — Physical
CVD - lon implantation. New trends in coating technology — DLC — CNC — Thick
coatings — Nano-engineered coatings.
Practical component:

1. PVD coating

2. Wear resistant Coating
Software/Equipment Required
Equipment: PVD / CVD coating Chamber

Scratch Test analyzer

CO-5
BTL-3

BOOKS
1. Chander Prakash, Sunpreet Singh, J. Paulo Davim, Functional and Smart Materials, CRC Press,
2020
2. Kaushik Kumar, Bathini Sridhar Babu, J. Paulo Davim, Light Weight Materials, Wiley-ISTE, 2022
REFERENCE BOOKS
1 Ahmed Elmarakbi,” Advanced Composite Materials for Automotive Applications - Structural
Integrity and Crashworthiness”, John Wiley & Sons Ltd, 2014.
2 Munmaya K Mishra, Biao Duan, The Essential Handbook of Polymer Terms and Attributes,
CRC Press, 2024

E Resources for Reference

1. https://archive.nptel.ac.in/courses/112/104/112104122/
2. https://archive.nptel.ac.in/courses/113/104/113104082/
MOOC
1. https://www.mooc-list.com/course/fundamentals-materials-science-coursera
2. https://www.coursera.org/learn/corrosion




DE FOR SEMESTER —lII

COURSE THERMAL MANAGEMENT FOR AUTOMOTIVE
TITLE SYSTEM FOR AUTOMOTIVE VEHICLES CREDITS 3
COURSE COURSE
CODE EAT52520 CATEGORY DE L-T-P-S 2-0-2-2
. Approval LEARNING
Version 1.0 DZ:’a“S 41% ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the Attendance | Theory | Practical
Assessment Assessment Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Students will learn about heat transfer in this course and be able to apply it to issues
Course with vehicle cab interior climate control, automotive and smart engine cooling, and
Description | other related topics.
1. To know about automobile thermal management
2. To design thermal controls
Course 3. To develop battery thermal management system
Objective 4. To analyze issues with automotive HVAC systems
5. To develop cooling cycles in car air-conditioning
Upon completion of this course, the students will be able to
1. Discuss on automobile thermal management
2. Design thermal controls
Course 3. Develop battery thermal management system
Outcome . . .
4. Analyze issues with automotive HVAC systems
5. Apply and develop cooling cycles in car air-conditioning

Prerequisite : Basic Knowledge on Thermodynamics, Heat transfer and basic computer skills

CO, PO AND PSO MAPPING

co PO1 PO2 PO3 PO4 PO5 PSO1 PSO2

co1 3 3 3 3 2 3 2

CO2 2 2 2 2 3 2 3

Co3 2 1 3 2 2 3 3

Co4 1 2 2 2 3 2 3

CO5 2 2 3 3 2 2 2

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Automobile thermal management (6L+ 6P)
Overview, Heat transmission via fins, unsteady conduction, Heat exchangers: CO-1
building and design techniques. BTL-3
MODULE 2: Thermal controls (6L+ 6P)
Thermal controls and heat resources in the engine compartment, thermal
. . . . . CO-2

control of EVs and the infrastructure supporting charging, cabin, services BTL-3
offered by HVAC systems.




MODULE 3: Battery thermal management system (6L+ 6P)
Battery thermal management system, Thermal comfort - The rating for Cco-3
thermal comfort in car interiors. BTL-3
MODULE 4: Issues with automotive HVAC systems (6L+ 6P)
Issues with automotive HVAC systems: vintage vehicles, electric vehicles. :'?L‘;
MODULE 5: Cooling cycles in car air conditioning (6L+ 6P)

The principles of operation for cooling cycles - Cooling cycles in car air

conditioning design.

Software required CO-5
1. ANSYS fluent, Matlab- simulink, CFD, HAP BTL-3

TEXT BOOKS

1.

T. Yomi Obidi, Thermal Management in Automotive Applications, SAE International (2015)

2.

Vincent Lomort, Gerard Olivier, Thermal Energy Management in Vehicles, Wiley
Publications, 2018.

REFERENCE BOOKS
1 P.A. Lakshmi Narayanan and Avinash Kumar Agarwal, Hand book of Thermal Management of
Engines, Springer series, 2018.
2 Yogesh jaluria, Design and optimization of Thermal Systems, CRC Press.
:?rf:SE 10T FOR AUTOMOTIVE APPLICATIONS CREDITS 3
COURSE COURSE
CODE EAT52509 CATEGORY DE L-T-P-S 2-0-2-2
. Approval LEARNING
Version 1.0 Details 41 ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
i S | recortoms approved
LEOe ) LI ARG by the Department | Attendance | Theory | Practical
Assessment Assessment Assessments s .
(Theory) (Theory) Exar.mnatlon
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course This course gives in-depth knowledge on loT Architectures, Components In Internet Of
e L. Things, loT Protocols ,Platforms And Programming, loT based Fleet Management and CV2X,
Description . . .
and In-vehicle Infotainment and Telematics
1. To describe the loT concept and Architectures
2. To discuss the Components in Internet of Things
(;t.)urs.e 3. Todiscuss the loT Protocols, Platforms and Programming
Objective 4. To describe loT based Fleet Management and CV2X
5. To discuss In-vehicle Infotainment and Telematics
Upon completion of this course, the students will be able to
Course 1. Gain knowledge on the IoT concept and Architectures
Outcome 2. Acquire knowledge on Components in Internet of Things
3. Obtain knowledge on loT Protocols, Platforms and Programming



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=T.+Yomi+Obidi&search-alias=stripbooks

4. Attain knowledge on loT based Fleet Management and CV2X
5. Obtain the knowledge on In-vehicle Infotainment and Telematics

Pre requisite: Basic knowledge on 10T

CO, PO AND PSO MAPPING

co PO-1 PO-2 PO-3 PO-4 PO-5 PSO-1 PSO-2
CO-1 2 1 1 1 1 2 1
CO-2 3 3 2 2 2 1 2
COo-3 3 2 1 1 1 2 1
CO-4 2 3 2 2 2 1 1
CO-5 2 2 1 1 1 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Introduction to Internet of Things (6L+ 6P)
Evolution of Internet of Things — Enabling Technologies — loT Architectures: oneM2M, loT World
Forum (loTWF) and Alternative loT Models — Simplified loT Architecture and Core loT Functional
Stack — Fog, Edge and Cloud in loT
Lab Component CcOo-1
e Introduction to Arduino platform and programming BTL-3
e Introduction to Raspberry Pl platform and python programming
Software/Equipment Required
e Arduino platform and programming, Raspberry Pl platform and python programming
MODULE 2: COMPONENTS IN INTERNET OF THINGS (6L+ 6P)
Functional Blocks of an loT Ecosystem — Sensors, Actuators, and Smart Objects — Control Units
- Communication modules (Bluetooth, Zigbee, Wifi, GPS, GSM Modules)
Lab Component
e Interfacing Arduino to Zigbee module CO-2
e Interfacing Arduino to GSM module BTL-3
e Interfacing Arduino to Bluetooth Module
Software/Equipment Required
e Arduino platform and programming
Module 3: Protocols, Platforms and Programming (6L+ 6P)
10T Protocols - IPv6, 6L0OWPAN, MQTT, CoAP - RFID, Wireless Sensor Networks, BigData
Analytics, Cloud Computing, Embedded Systems. 10T deployment for Raspberry Pi /Arduino
platform-Architecture —Programming — Interfacing — Accessing GPIO Pins — Sending and
Receiving Signals Using GPIO Pins — Connecting to the Cloud.
Lab Component CO-3
e Interfacing sensors to Raspberry Pl BTL-3
e Communicate between Arduino and Raspberry Pl using any wireless medium
Software/Equipment Required
e Arduino platform and programming, Raspberry Pl platform and python
programming
MODULE 4: loT based Fleet Management and CV2X (6L+ 6P)
Fleet Management- Real-time location monitoring - Weight/Volume tracking - Trucks’
performance statistics - Route management - Driver management - loT network CV2X (cellular
vehicle to everything)
Lab Component CO-4
e Setup a cloud platform to log the Fleet Management data BTL-3
e Log Data using Raspberry Pl and upload to the cloud platform
Software/Equipment Required
e Raspberry Pl platform and python programming
MODULE 5: In-vehicle Infotainment and Telematics (6L+ 6P)
Intelligent Transport System (ITM)- loT automotive maintenance - Predictive analytics - loT
infused semi-autonomous cars - In-vehicle Infotainment and Telematics CO5
BTL-3

Lab Component
e Implementation of In-vehicle Infotainment and Telematics loT with Raspberry Pi.




Software/Equipment Required
e Raspberry Pl platform and python programming

TEXT BOOKS

1.

Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “loT

Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things”,
CISCO Press, 2017

2

Samuel Greengard, The Internet of Things, The MIT Press, 2015

REFERENCE BOOKS

1

Perry Lea, “Internet of things for architects”, Packt, 2018

2

Olivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things — Key applications
and Protocols”, Wiley, 2015

E Resources

Description

1. ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities
Press, 2015
2 10T (Internet of Things) Programming: A Simple and Fast Way of Learning, IOT Kindle Edition
MOOC
1. https://www.arduino.cc/ https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet
2. https://builtin.com/articles/v2x-vehicle-to-everything
COURSE MECHATRONICS IN AUTOMOTIVE APPLICATIONS CREDITS 3
TITLE AND TESTING
COURSE COURSE
CODE EAT52522 CATEGORY DE L-T-P-S 2-0-2-2
. Approval LEARNING
Version 1.0 Details 415t ACM L BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the .
Assessment Assessment Assessments pIF))epartmtglnt GUEMREICS | | GER) || (]
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
This subject deals on testing procedure with application of mechatronics for the control of
Course

vehicle as well as test equipment. An automobile and its components are tested on various
test equipment for measuring its performance and road worthiness.

Course
Objectives

To apply advanced automotive systems

To develop vehicle testing equipment

To design power train, emission testing and transmission systems
To analyze structural dynamic testing

To develop vehicle safety components test

Course
Outcomes

pon completion of this course, the students will be able to
Apply on advanced automotive systems

Develop vehicle testing equipment
Design power train, emission testing and transmission systems
Analyze vehicle structural dynamic testing

PwnNvPRrSidWON PR

5. Develop vehicle safety components test

Prerequisite : Basic Knowledge on

CO, PO AND PSO MAPPING

Cco

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2

Co1

3 3 3 3 2 3 2




Cc0o2 2 2 1 2 3 2 3
co3 2 1 3 2 2 3 3
coa 2 2 2 2 3 2 3
CO5 2 2 3 3 1 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: ADVANCED AUTOMOTIVE SYSTEMS (6L+ 6P)
Basics of Telematics, BAS, ASR, ACC, Auto Air-conditioning, Automotive diagnosis and
detection, Auto transmission electronic control, MOST, D2B. CO-1
Electronic steering control theory, Vehicle suspension control theory, Electronically BTL-3
controlled windows and doors & airbag technology, Electronic navigation system.
MODULE 2: VEHICLE TESTING (6L+ 6P)
Testing of Powertrain, automatic transmission, braking forces, Brakes and tire road
friction, rolling resistance and the factors affecting it, Excitation sources-road
roughness.
Tire wheel assembly, driveline excitation, engine/transmission, steering systems- CO-2
steering system linkages, forces and moments, Transient rollover Tractive and BTL-3

cornering properties of tires, Vehicle test parameter and homologation requirement,
test tracks types and parameter identification for vehicle test, data acquisition system
and mounting of test equipment onto the vehicle.

MODULE 3: POWERTRAIN, EMISSION TESTING & TRANSMISSION SYSTEMS (6L+ 6P)

Vehicle powertrain systems & components, Fuel Consumption-Engine energy
consumption, Vehicle management system-engine & emission control management,
vehicle fuel consumption, dynamometers and the measurement of torque.
Combustion process and analysis, chassis and rolling road dynamometers, principles
of particulate emission measurements, measurement of unregulated gas components Cco-3
and diesel exhaust gas particles, Vehicle exhaust emission tests and procedures. BTL-3
Vehicle transmission systems: basic design principles, commercial vehicle and
passenger car transmissions, Electronic transmission control, emission standards and
statutory requirements, current trends in powertrain testing, software for powertrain
control, test standards.

MODULE 4: STRUCTURAL DYNAMIC TESTING (6L+ 6P)

Types of shakers- mechanical, electrodynamic, electrohydraulic, multiple
electrodynamic, Types of tests- mechanical shock, sinusoidal, automotive, random
vibrations.

Vibration sources & effects, Displacement sensors & recorders, static and dynamic ;13:—1
calibration, accelerometers and their types.
Measurement and analysis of sine, random & SoR vibration ,Failures and reliability,
Failure Mode Effect Analysis[FMEA],random vibration testing standards.
MODULE 5: VEHICLE SAFETY COMPONENTS TEST (6L+ 6P)
Test on all types of Lights, Bulbs and Reflectors, Test for head restraints, Test on Fuel
tanks, Tests on Seat belt, Bumper impact test. CO-5
Flammability, Weatherometer (hot, cold),UV test, Thermal cyclic test, Tests on BTL-3
Interior fittings, standards ,test procedures and equipment.
TEXT BOOKS
1. Fundamentals of vehicle dynamics by Thomas D. Gillespie, Publisher: SAE
2. Vehicle powertrain systems: Integration and Optimization by David Crolla, Behrooz Mashadi
3 Engine Testing by Anthony J. Martyr, Publisher: Butterworth-Heinnemann
REFERENCE BOOKS
1 Text book of Mechanical vibrations-Dukkipati & Srinivas, J. Srinivas Publisher: PHI learning
Pvt. Ltd.
2 Vehicle noise, vibration and sound quality by Gangsheng Chen by SAE International




_(IEI(:)I_::’:SE CYBER SECURITY FOR VEHICLE APPLICATIONS CREDITS 3
COURSE COURSE
CODE EAT52523 CATEGORY DE L-T-P-S 2-0-2-2
. Approval - LEARNING
Version 1.0 Details 41°* ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second records as
Periodical Periodical Practical approved by the Attendance | Theory | Practical
Assessment Assessment Assessments Department
(Theory) (Theory) Examination
Committee “DEC”
15% 15% 10% 5% 5% 25% 25%
Course Automotive cyber security involves protecting vehicle electronic systems, communication
Description networks, control algorithms, software, individuals, and data from malicious assaults,
damage, illegal access, or manipulation.
6. To understand the nature of threats and cyber security management goals and
technology
Course 7. Toimpart knowledge on In-Vehicle Network Technologies
Objective 8. To learn various techniques on routing protocols and sensor data
9. To understand the landscape of hacking and perimeter defense mechanisms.
10. To understand the IT Act, scheme, amendments and emerging cyber law.
Upon completion of this course, the students will be able to
1. Gain knowledge on the nature of threats and cyber security management goals and
framework
Course . . . .
Outcome 2. Apply knowledge in developing on In-Vehicle Netyvork Technologies
3. Discover knowledge to develop Autonomous Vehicle and sensor management
4. Attain knowledge on Ethical Hacking and security management
5. Obtain the knowledge on cyber law in India

Prerequisite : Basic Knowledge on Network technologies and Database management systems

CO, PO AND PSO MAPPING

co PO1 PO2 PO3 PO4 PO5 PSO1 PSO2
co1 3 3 3 3 2 3 2
Cc02 2 2 - 2 3 2 3
co3 2 - 3 2 2 3 3
Cco4 - 2 2 2 3 2 3
CO5 2 2 3 3 - 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: Introduction to Cybersecurity (6L+ 6P)

Introduction to Autotronics, Modern automotive control and communications

systems from a cyber-security perspective.

Practical component:

1. Security mechanisms and architectures co-1

. BTL-3

2. Hardware security modules

Software Required

Open Systems Interconnection (OSI)

MODULE 2: Introduction to In-Vehicle Network Technologies (6L+ 6P)

CAN, LIN, Flex Ray, K-Line, Automotive Ethernet, and CAN FD. different IVN types,

ports and networks. OBDIlI and EOBD technologies CO-2

Practical component: BTL-3

1. Connection with different mode of Networks




2.V2V and V21 Communions
Software Required
V2V and V21 Simulator

MODULE 3: Sensors on Autonomous Vehicle Technology (6L+ 6P)

vehicular mobility modeling, physical layer considerations, routing protocols,
autonomous vehicles sensors technologies, sensor data fusion techniques,
Practical component:

1. 3-axis accelerometer

2. 3-axis geomagnetic sensor

Software Required

sensor fusion software BSX

COo-3
BTL-3

MODULE 4: Ethical Hacking (6L+ 6P)

Security Fundamental, Hacker and Cracker, information Gathering, Determining the
Network Range, Identifying Active Machines, OS Fingerprinting Services, Mapping the
Network Attack Surface

Practical component: Cco-4
2. OS fingerprinting services BTL-3
3. Mapping of Networks

Software Required
Network Topology Mapper

MODULE 5: Cyber Laws (6L+ 6P)

Cyber law in India, Overview of Rules Issued Under the It Act, 2000, Electronic
Commerce, Electronic Contracts, Cyber Crimes, Cyber Frauds. Rules for Safe
Operations of the Computer and Internet, The Criminal Law (Amendment) Act, 2013:
Legislative Remedies for Online Harassment and Cyberstalking in India. CO-5
Case Study BTL-3
1. Case studies on cyber crimes
2. Case studies on cyberstalking
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3 Pavan Duggal, Textbook On Cyber Law, second edition, Universal Law, 2016.
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