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Regulation 2024

Category 1: Humanities and Social Sciences

SLNo | Course Course Title Course | Versi | y | | p |
Code Type on
1 24ENG101 | Communication for Engineers E 1.0 | 2| 1 2 |4
2 24UHV102 | Universal Human Values II T 1.0 310 0 |3
3 24ENG102 | Professional Communication E 1.0 |21 0 |3
4 Humanities and Social Sciences Electives T 1.0 310 0 |3
Total: 13 Credits
Category 2: Basic Science Courses
SLNo | Course Course Title Course | Versi | y | | p |
Code Type on
1 24MAT201 | Matrices and Calculus T 1.0 311 0 |4
Ordinary Differential Equations and
2| 24MAT203 | LT fé'l-‘(m Techniques d T 1.0 |3/ 1] 0 |4
3 24PHY?202 | Physics for Biomedical Engineering T 1.0 310 0 |3
4 24CHY205 Foundations of Biochemistry : Bioorganic B 1.0 31 o 2 |4
Compounds
5 24MAT207 | Biostatistics T 1.0 311 0 |4
6 Basic Science Courses Electives E 1.0 310 2 |4
Total : 23 Credits
Category 3: Engineering Science Courses
SL.No Course Course Title Course | Versi L| T| P |C
Code Type on
1 24MEC301 | Engineering Graphics and Design E 1.0 1|1 2 13
2 24EEE309 | Instrumentation Lab P 1.0 0] 0 4 12
3 24CSE40] Fundamen‘Fals of Computing and C E 1.0 3| o 2 |4
Programming
4 24CSE402 | Python Programming E 1.0 310 2 |4
5 24EEE303 | Electrical Circuit Analysis T 1.0 31 1 0 |4
6 24EEE308 | Circuit Analysis Lab P 1.0 0| 0 4 |2
7 Engineering Science Courses Electives E 1.0 310 0 |3
Total : 22 Credits
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SLNo | Course Course Title Course | Versi | | ¢ | p |C
Code Type on
1 24BMEA401 | Electron Devices and Circuits E 1.0 310 2 |4
2 24BMEA402 | Biosensors and Transducers T 1.0 310 0 |3
Signals and Systems Analysis for
3 24BME403 Bi%)medical Eigineering Y E 1.0 2|1 2 |4
4 24BME404 | Digital Logic Circuits T 1.0 310 0 |3
5 24BMEA405 | Biosensors and Transducers Laboratory P 1.0 0] 0 4 |2
6 24BME406 | Digital Logic Circuits Laboratory P 1.0 0] 0 4 |2
7 24BME407 | Linear Integrated Circuits T 1.0 |3 0 0 |3
8 24BME408 | Linear Integrated Circuits Laboratory P 1.0 0] 0 4 |2
9 24BME409 | Biomedical Instrumentation T 1.0 |3 0 0 |3
10 | 24BME410 | Microcontroller and Embedded Systems E 1.0 310 2 | 4
11 | 24dBME411 | Biocontrol Systems E 1.0 310 2 |4
12 | 24BME412 | Biomedical Instrumentation Laboratory P 1.0 0] 0 4 |2
13 | 24BME413 | Biomaterials and Artificial Organs T 1.0 310 0 |3
14 | 24dBME414 | Diagnostic and Therapeutic Equipment E 1.0 310 2 | 4
15 | 24BME415 Artiﬁ'ciaI' Intelligepce and Machine B 1.0 3| o 0 |3
learning in Medicines
16 | 24BME416 | Medical Assist Devices T 1.0 310 0 |3
17 | 24BMEA417 | Biomedical Signal Processing T 1.0 311 0 |4
18 | 24BME418 | Biosignal Processing with Simulation Lab P 1.0 00 4 |2
Total : 55 Credits
Category 5: Professional Elective Courses
SL.No Course Course Title Course | Versi LT | P |C
Code Type on
Vertical I- Biomechanical
1 24BMES01 | Dynamics of Biofluids T 1.0 310 0 |3
2 24BMES502 | Nanotechnology and Applications T 1.0 310 0 |3
3 24BMES03 | 3D Printing in Medical Applications T 1.0 310 0 |3
4 24BMES504 | Medical Robotics T 1.0 |3 0 0 |3
5 24BMESO0S5 | Industrial Safety and Management T 1.0 310 0 |3
6 24BMES506 | Biomechanics T 1.0 310 0 |3
Vertical II- Hospital Management
7 24BMES07 | Medical Ethics & Standards T 1.0 310 0 |3
8 24BMES508 | Hospital Engineering & Management T 1.0 310 0 |3
9 24BMES09 | Health care Product Development T 1.0 310 0 |3
10 | 24BMES510 | Medical Waste Management T 1.0 310 0 |3
11 | 24BMES11 | Medical Informatics T 1.0 310 0 |3
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Vertical- II1 Electronics

12 | 24BMES12 | Wearable Systems T 1.0 3] 0 0 |3
13 | 24BMES513 | Telehealth Technology T 1.0 310 0 |3
14 | 24dBMES14 | Physiological Modelling T 1.0 310 0 |3
15 | 24BMES15 | Virtual Bioinstrumentation T 1.0 310 0 |3
16 | 24dBMES16 | Medical Image Processing T 1.0 310 0 |3
17 | 24BMES517 | Analog and Digital Communication T 1.0 |3 0 0 |3
Vertical IV- Biomedical Electronics
18 | 24BMES518 | Medical Optics T 1.0 310 0 |3
19 | 24BMES519 | BioMEMS T 1.0 |3 0 0 |3
20 | 24BMES20 | VLSI Design T 1.0 3]0 0 |3
21 | 24BMES21 | Biometric Systems T 1.0 310 0 |3
22 | 24BMES522 | Medical Internet of Things T 1.0 310 0 |3
23 | 24BME523 Virtual Reality and Augmented Reality in T 1.0 3| o 0o |3
Healthcare
Vertical V - Clinical Engineer
24 | 24BMES524 | Rehabilitation Engineering T 1.0 310 0 |3
25 | 24BMES25 | Clinical Engineering T 1.0 310 0 |3
26 | 24BMES26 | Principles of Tissue Engineering T 1.0 310 0 |3
27 | 24BMES27 | Radiological Equipments T 1.0 310 0 |3
28 | 24BME528 Applications of Extended Realities in T 1.0 31 o 0 |3
Healthcare
Vertical VI - Intelligent Computing
29 | 24BMES529 | Neural Engineering T 1.0 310 0 |3
30 | 24BMES530 | Pattern Recognition & Neural Networks T 1.0 310 0 |3
31 | 24BMES531 | Soft Computing Techniques T 1.0 310 0 |3
32 | 24BMES32 Deep Learning and Deployment of Al T 1.0 31 o 0 |3
models
33 | 24BMES33 Braiq Cqmputer Interface and its T 1.0 3 o 0o |3
Applications
34 | 24BMES534 | Body Area Networks T 1.0 310
Total : 18 Credits
Category 6: Humanities and Social Sciences Electives
4 24ENG602 | Business English Communication T 1.0 310
5 24MEC601 | Renewable Energy T 1.0 310
6 24AGE101 | Disaster Management T 1.0 310
Category 7 : Basic Science Courses Electives
6 24BMES01 | Pathology and Microbiology E 1.0 310
7 24BMES02 | Human Anatomy and Physiology E 1.0 310
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Category 8: Engineering Science Courses Electives

24CSE801 | Java Programming T 1.0 310
7 24CSE802 | Object Oriented Programming Using C++ T 1.0 0 0
Category 9: Open Elective Courses (Cross Discipline Courses)
SL.No Course Course Title Course | Versi LI T | P |C
Code Type on
1 240EC901 | Design and Maintenance of Greenhouse T 1.0 |3 0 0 |3
2 240EC902 | Agricultural Waste Management T 1.0 310 0 |3
3 240EC903 | Problem of Soils and their Management T 1.0 310 0 |3
4 240EC904 | Energy Management in Agriculture T 1.0 310 0 |3
5 240EC905 | Livestock Production and Management T 1.0 310 0 |3
6 240EC906 | Exploring Microbial World T 1.0 |3 0 0 |3
7 240EC907 | Human Diseases and Prevention T 1.0 310 0 |3
8 240EC908 | Bioresource Technology T 1.0 310 0 |3
9 240EC909 | Waste Water Treatment T 1.0 310 0 |3
10 | 240EC910 | Bioterrorism and National Security T 1.0 310 0 |3
11 | 240EC911 | Food Processing and Technology T 1.0 310 0 |3
12 | 240EC912 | Introduction to Computational Biology T 1.0 310 0 |3
13 | 240EC913 | Human Anatomy and Physiology T 1.0 310 0 |3
14 | 240EC914 | Therapeutic Equipments T 1.0 310 0 |3
15 | 240EC915 | Biomaterials and Organs T 1.0 310 0 |3
16 | 240EC916 | Biosensors and Transducer T 1.0 310 0 |3
17 | 240EC917 | Nanoscience T 1.0 310 0 |3
18 | 240EC913 Comput.ational Sciences for Chemical T 1.0 3| o 0 |3
Enterprises
19 | 240EC919 | Chemistry for Biomedical Engineers T 1.0 310 0 |3
20 | 240EC920 Organic Chemistry: Synthetic Design to T 1.0 3| o 0 |3
Process Development
21 | 240EC921 | Wireless Sensor Networks T 1.0 |3 0 0 |3
22 | 240EC922 | Digital Image Processing T 1.0 310 0 |3
23 | 240EC923 | Natural Language Processing T 1.0 310 0 |3
24 | 240EC924 | Digital System Design with Verilog T 1.0 310 0 |3
25 | 240EC925 | Introduction to Sensor Technology T 1.0 310 0 |3
26 | 240EC926 Principles of Modern Communication T 1.0 31 o 0 |3
Systems
27 | 240EC927 | Digital Image and Speech Processing T 1.0 310 0 |3
28 | 240EC928 | Computer Architecture and Organization T 1.0 310 0 |3
29 | 240EC929 | ARM System Architecture T 1.0 310 0 |3
30 | 240EC930 | Wireless Sensor Networks and IOT T 1.0 310 0 |3
31 | 240EC931 | Principles of Optoelectronics T 1.0 |3 0 0 |3
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32 | 240EC932 | Consumer Electronics T 1.0 310 0 |3
33 | 240EC933 | Industrial IOT T 1.0 |3 0 0 |3
34 | 240EC934 | Electrical Machines T 1.0 |3 0 0 |3
35 | 240EC935 | Power System T 1.0 |3 0 0 |3
36 | 240EC936 | Green and Sustainable Energy T 1.0 310 0 |3
37 | 240EC937 | Electric and Hybrid Vehicle Technology T 1.0 310 0 |3
38 | 240EC938 | Electrical Safety T 1.0 310 0 |3
39 | 240EC939 | English Language and Productivity Skills T 1.0 310 0 |3
Foreign
40| 240EC940 Langﬁage(French/German/J apanese) T 1.0 310 0|3
41 2AOEC941 Probability, Statistics and Queueing T 1.0 2| 2 |4
Theory
42 | 240EC942 1(\3/[(?;3113(6) rﬁzgrmng in Refrigeration and Air T 1.0 3| o 0 |3
43 | 240EC943 Sust?linal?le Manufacturing and Green T 10 3] o 0 |3
Engineering
44 | 240EC944 | Drone Technology T 1.0 310 0 |3
45 | 240EC945 | Waste Conversion Techniques T 1.0 310 0 |3
46 | 240EC946 | Industrial Safety T 1.0 310 0 |3
47 | 240EC947 | Industrial Pollution Prevention T 1.0 310 0 |3
48 | 240EC948 | Resource Management Techniques T 1.0 310 0 |3
49 | 240EC949 | Optimization Techniques T 1.0 310 0 |3
50 | 240EC950 | Introduction to Nano Science T 1.0 310 0 |3
51 240EC951 | Project Management & Operation Research T 1.0 310 0 |3
52 | 240EC952 | Emergency Medicine T 1.0 310 0 |3
53 | 240EC953 | Industrial Relation and Cyber Law T 1.0 310 0 |3
54 | 240EC954 | Legal Aspects of Business T 1.0 310 0 |3
Total: 15 Credits
Category: Mini Project/Project work / Seminar / Internship in industry
SLNo | Course Course Title Course | Versi |} | 1 | p |C
Code Type on
1 24BME419 | Mini Project EEC 1.0 |O| O 4 |2
2 24BMEA420 | Project Phase - [ EEC 1.0 0] O 6 |3
3 24BME421 | Project Phase - 11 EEC 1.0 0| 0 |18 1]9
4 24BME422 | Hospital Training EEC 1.0 0] O 6 |3
Total : 17 Credits
Category: Audit Courses
SLNo | Course Course Title Course | Versi | y | | p |
Code Type on
1 24MACO001 | NSS/NCC/Sports/Yoga Activities AC 1.0 0 0 |0
2 24MACO002 | Environmental Science and Sustainability AC 1.0 210 0 |0
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| 3 | 24MAC003 | Constitution of India | AC | 10 [2] 0] 00|
BME Offering Open Electives

SL.No Course Course Title Course | Versi L| T| P |C
Code Type on

1 240EEO01 | Artificial Intelligence in Health care OE 1.0 310 0 |3

2 240EEQ2 | Therapeutic Equipments OE 1.0 310 0 |3

3 240EEO03 | Biomaterials and organs OE 1.0 |3 0 0 |3

Department with BME as Minor Degree Specialization - M

SL.No Course Course Title Course | Versi L| T| P |C
Code Type on

1 24MDSO001 | Biosensors and Transducer MD 1.0 |3 0 0 |3

2 24MDSO002 | Biomedical Instrumentation MD 1.0 310 0 |3

3 24MDSO003 | Diagnostic and Therapeutic Equipments MD 1.0 310 0 |3

4 24MDS004 | Medical Devices and Design MD 1.0 310 0 |3

5 24MDSO005 | Artificial Intelligence in Health care MD 1.0 310 0 |3

6 24MDS006 | Medical Internet of Things MD 1.0 310 0 |3

Total : 18 Credits
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Curriculum — Semester wise

Department of Biomedical Engineering

Regulation 2024
Semester- I
S.No | Course Code Course Title C,l?;;:e Version |L | T | P C
1 24ENG101 Communication for Engineers E 1.0 211] 2 4
2 24MAT201 Matrices and Calculus T 1.0 317110 4
3 24PHY202 Physics for Biomedical Engineering T 1.0 3100 3
4 2ACHY205 Foundations of Biochemistry: Bioorganic E 10 310l 2 4
Compounds
5 24EEE309 Instrumentation Lab E 1.0 1101 2 2
6 24CSE401 Fundamen‘.[als of Computing and C E 1.0 3ol 2 4
Programming
Total | 21
Semester 11
S. Course Code Course Title Course Version |L | T | P C
No Type
1 2AMAT203 Ordinary lefereqtlal Equations and T 1.0 30110l 4
Transform Techniques
2 24ENG102 Professional Communication E 1.0 21110 3
3 24MEC805 Engineering Graphics and Design E 1.0 1|12 3
4 Humanities and Social Sciences Electives T 1.0 31010 3
5 Basics Science Course Elective E 1.0 3101 2 4
6 24CSE402 Python Programming E 1.0 3101 2 4
Total | 21
Semester- 111
S.No | Course Code Course Title C%);;:e Version |L | T | P C
1 24MAT207 Biostatistics T 1.0 31110 4
2 24EEE303 Electrical Circuit Analysis T 1.0 31110 4
3 24BME401 Electron Devices and Circuits E 1.0 3101 2 4
4 24BME402 Biosensors and Transducers T 1.0 31010 3
5 24BME403 | Signals and Systems Analysis for E 1.0 [2|1]2] 4
Biomedical Engineering
6 24BME405 Biosensors and Transducers Laboratory P 1.0 0104 2
7 24EEE308 Circuit Analysis Lab P 1.0 0|0 4 2
Total | 23
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S.No | Course Code Course Title C;;;:e Version |L | T| P | C
1 24BMEA404 | Digital Logic Circuits T 1.0 3100 3
2 24BME406 | Digital Logic Circuits Laboratory P 1.0 00| 4 2
3 24BME409 Biomedical Instrumentation T 1.0 3100 3
4 24BME410 | Microcontroller and Embedded Systems E 1.0 3101 2 4
5 24BME411 Biocontrol Systems E 1.0 3101 2 4
6 24BME412 Biomedical Instrumentation Laboratory P 1.0 0104 2
7 Engineering Science Course Elective E 1.0 3(]0101 3

Total | 21
Semester V

S- Course Code Course Title Course Version |L | T| P | C

No Type
1 24BME414 | Diagnostic and Therapeutic Equipment E 1.0 3101 2 4
2 24BMEA407 | Linear Integrated Circuits T 1.0 3(]0101 3
3 24BME408 Linear Integrated Circuits Laboratory P 1.0 0101 4 2
4 24BME417 Biomedical Signal Processing T 1.0 31110 4
5 YABMEA18 E;cl))mgnal Processing with Simulation P 10 olol a )
6 Professional Elective I T 1.0 3100 3
7 24BME413 Biomaterials and Artificial Organs T 1.0 3100 3
Total | 21

Semester VI

S- Course Code Course Title Course Version |L | T| P | C

No Type
1 2ABME415 Artlﬂ.mal. Intelihigence and Machine T 1.0 310l o0 3

learning in Medicines

2 24BME416 Medical Assist Devices T 1.0 31010 3
3 Professional Elective 11 T 1.0 3100 3
4 Professional Elective 111 T 1.0 31010 3
5 Open Elective 1 T 1.0 3(]0101 3
6 Open Elective 11 T 1.0 3100 3
7 24BME419 Mini Project P 1.0 00| 4 2
8 24BME422 Hospital Training P 1.0 0]0] 6 3
Total | 23
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Semester VII
S.No | Course Code Course Title C;;;:e Version |L | T | P C
1 Professional Elective IV T 1.0 31010 3
Professional Elective V T 1.0 31010 3
2 Professional Elective VI T 1.0 31010 3
3 24UHV102 Universal Human Values 11 T 1.0 31010 3
4 Open Elective 111 T 1.0 31010 3
5 Open Elective IV T 1.0 3100 3
6 24BME420 | Project Phase — I P 1.0 00| 6 3
7 Open Elective V T 1.0 3100 3
Total | 24
Semester VIII
S. Course Code Course Title Course Version |L | T | P C
No Type
1 24BME421 Project Phase - 11 P 1.0 010118
Total | 9

Overall Total ‘ 163 ‘
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Department of Biomedical Engineering

SUMMARY-CREDIT DISTRIBUTION

B. TECH - BIOMEDICAL ENGINEERING

CREDITS AS PER SEMESTER
o St s
| Im | mr | v \% VI VII| VIII

1. HS 4 6 - - - - 3 - 13
2. BS 11 8 4 - - - - - 23
3. ES 6 7 3 - - - - 22
4. PC - - 13 18| 18 6 - - 55
5. PE - - - - 3 6 9 - 18
6. OE - - - - - 6 9 - 15
7. EEC - - - - - 5 3 9 17

Total 21 21 23 21 21 23 24 9 163
Non-Credit (NC) 1 - - - 1 1 - -
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Course Code Course Name L | T|P C
Communication for Engineers
24ENG101 (Common to All Branches) 2
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Improve grammar proficiency.

¢ Enhance listening skills to comprehend various accents and conversational contexts.

e Enhance speaking abilities for confident, effective communication in diverse formal
and informal situations.

e Introduce advanced reading strategies to extract and comprehend information
efficiently

e Equip learners with writing techniques for clear and structured academic and
professional documents.

Course Outcomes

1. Apply grammar rules for effective academic and professional communication.

2. Improve listening skills by understanding various accents and contexts.

3. Communicate confidently in diverse speaking situations.

4. Extract and comprehend information using advanced reading strategies.

5. Produce clear, structured academic and professional documents.

Unitl | ADVANCED GRAMMAR: STRUCTURES AND USAGES | 9

WH- & Yes/No Questions, If Conditionals, Relative Clauses, Subject Verb Agreement,
Voices, Degrees of Comparison, Error Correction, Abbreviations and Acronyms
Self Study Topics: Parts of Speech, Tenses

Unit 2 ENHANCING LISTENING PROFICIENCY AND 9
TECHNIQUES

Definition of listening — Barriers to listening — Listening and gap filling - Conversations —
Reviewing mock group discussions — Listening to different accents — (British / American /
Indian)

Self Study Topics: Listening and Responding to Video Lectures and Speeches

Unit 3 EFFECTIVE SPEAKING AND INTERACTION o
! TECHNIQUES

Self- Introduction - Introducing One’s Friend - Speaking on Specific Topic - Role Play
Practices- Telephonic Exchanges - Welcome Address & Vote of thanks
Self Study Topics: Everyday Conversations

Unit 4 \ ENHANCING READING EFFICIENCY AND ACCURACY \ 9
Skimming & Scanning from Newspaper Articles, Passages with Time Limit — Reading for
Detailed Comprehension - Cloze Test — Note Making and Summarizing
Self Study Topics: Newspaper Reading

Unit5 | WRITING SKILLS FOR ACADEMIC PURPOSES 9

Writing Instructions, Recommendations, Formal Letters (Permission, Invitation & proposal
letters), Informal Letters (Congratulating, Thanking, Inviting, etc.) and Email
Self Study Topics: Free writing (Hobbies, Favourite Place / Person / Book etc.)

Total Lecture Hours | 45
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LIST OF EXPERIMENTS

1. Introduction to British & American Accent through Audio Visual Aids.

2. Often Mispronounced Words/Sounds through Audios and Videos

3. Listening to various Conversations (Identifying various communication contexts and
answering to questions

4. Self-Introduction

5. Presentation (Technical and Non — Technical Topics)

6. Telephonic Conversation

7. Reading for Pleasure(Intensive Reading)

8. Extensive Reading (Briefing favourite books)

Total Hours | 20
Text Books

1. Chellammal, V and others. English for Science & Technology — I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -11. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

3. Raman, Meenakshi, and Sangeeta Sharma. Technical Communication: Principles

and Practice. 3rd ed., Oxford University Press, 2020.

Reference Books

1. Rizvi, Ashraf. Advanced English Communication Skills for Engineers. McGraw Hill
Education, 2023.
2. Singh, D.R. Academic Writing for Engineers and Researchers. Springer, 2021.
3. Kaushik, A K., and N. Sharma. Professional Communication for Engineers. Cengage
Learning, 2023.
4. Gerson, Sharon J., and Steven M. Gerson. Technical Communication: Process and
Product. 9th ed., Pearson, 2021.
Online Resources
1. https://learnenglish.britishcouncil.org (Resources on Listening, Speaking, Reading
and Writing)
2. https://owl.purdue.edu (Resources with explanations and exercises for Lab
Experiments)
3. https://www.bbc.co.uk/learningenglish (Lessons on English Grammar, Vocabulary,
Listening Practice and Speaking Exercises)
4. https://www.cambridgeenglish.org/exams-and-tests/cefr/
Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams

Lab

25% weightage for Continuous Assessment, End Semester Practical Exams
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Course Code Course Name L T P C
24UHV102 Universal Human Values — 11 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To facilitate self-exploration and understanding of human aspirations for continuous
happiness and prosperity.

e To develop clarity about harmony within the human being and the role of right
understanding in achieving fulfilment.

e To impart understanding of values in human relationships and harmony in family and
society.

e To enable comprehension of harmony in nature and existence through
interconnectedness and mutual fulfilment.

e To cultivate ethical competence and humanistic values for responsible professional
conduct.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the concept of self-exploration and analyze the relationship between right
understanding, happiness, and prosperity.

2. Illustrate harmony within the human being and evaluate the balance between physical
facilities and emotional needs.

3. Demonstrate understanding of trust, respect, and ethical values in human
relationships and social harmony.

4. Analyze the interconnectedness and mutual fulfilment among different orders of
nature and interpret existence as co-existence.

5. Apply human values and ethical principles in professional decision-making and
societal responsibilities.

Unit1 | INTRODUCTION [ 9

Self-Exploration- Content & process, Natural acceptance and experimental validation,
Continuous Happiness and Prosperity, Right understanding, Relationship and Physical
Facility- the basic requirements for fulfilment of aspirations of every human being with their
correct priority, Understanding Happiness and Prosperity correctly- A critical appraisal of
the current scenario.

Unit2 | HARMONY IN THE HUMAN BEING e

Understanding human being — as a co-existence, needs of happiness and physical facility, as
an instrument, harmony within the body.

Unit 3 ‘ HARMONY IN THE FAMILY AND SOCIETY ‘ 9

Understanding values in human-human relationship, Understanding the meaning of trust,
respect, harmony in the society

Unit 4 ‘ HARMONY IN THE NATURE AND EXISTENCE ’ 9

Understanding the harmony in the Nature, Interconnectedness and mutual fulfilment among
the four orders of nature- recyclability and self-regulation in nature, Understanding
Existence as Co- existence of mutually interacting units in all-pervasive space, Holistic
perception of harmony at all levels of existence

25



Unit 5 IMPLICATIONS OF THE ABOVE HOLISTIC 9
UNDERSTANDING OF HARMONY ON PROFESSIONAL
ETHICS

Natural acceptance of human values, Definitiveness of Ethical Human Conduct, Basis for
Humanistic Education, Humanistic Constitution and Humanistic Universal Order,
Competence in professional ethics.

‘ Total Lecture Hours | 45

Textbooks

1. R.R. Gaur, R. Sangal and G. P. Bagaria, Human Values and Professional Ethics,
Excel Books, New Delhi, 2010.

Reference Books

1. Ivan Illich, Energy and Equity, The Trinity Press, USA, 1974.
2. E.F. Schumacher, Small Is Beautiful: A Study of Economics as if People Mattered,
Britain, 1973.

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

cor Program Qutcomes (POs) g:)tiiln;ssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 1 1 - - - 2 - 2 - 1 - 3 - - 2

2 - 2 - - - 2 1 2 - 1 - 3 - - 2

3 - 1 - - - 3 - 3 2 2 - 2 - - 3

4 - 2 - - - 2 3 2 - 1 - 2 - - 2

5 - 2 2 1 - 3 2 3 2 2 1 3 1 - 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24ENG102 Professional Communication 2 1 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Use complex grammar and technical vocabulary accurately.

e Develop critical listening for professional conversations.

e Enhance confidence and clarity in presenting and communicating ideas in
professional settings.

e Improve critical reading of professional documents.

e Produce high-quality technical writing

Course Outcomes

Upon completion of the course, the student should be able to:
1. Apply complex grammar and technical vocabulary accurately.
2. Evaluate professional conversations critically.
3. Communicate ideas confidently in professional settings.
4. Comprehend professional documents effectively.
5. Write high-quality technical documents.

Unit 1 ‘ PROFICIENCY OF GRAMMAR AND VOCABULARY | 9

Phrasal Verbs, Numerical Expressions, Reported Speech, Business- and job-related
vocabulary, Compound Nouns, Different forms of Words

Self-Study Topics: One-word substitutions

Unit2 | ADVANCED LISTENING BE

Listening to Technical Conversations - Watching videos and documentaries — Listening to
various interviews and accessing them - Listening and responding to video lectures and TED
Talks

Self Study Topics: Listening to IELTS audios

Unit3 | EFFECTIVE PUBLIC SPEAKING K

Introducing oneself in Interviews — Group Discussions — Mock Interview — Cross-Cultural
Communication (Definition, Ethics, Verbal and Nonverbal Communication across Cultures
—Do’s and Don’ts)

Self-Study Topics : Watching conversations through e-resources

Unit 4 READING AND STUDY SKILLS ’ 9

Reading Technical Reports and Note Taking - Reading Longer Texts- Product Reviewing -
Blog Reading - Reading Taglines
Self-Study Topics: Reviewing online case studies

Unit 5 TECHNICAL WRITING IE

Definition of Technical Writing - Cover Letter with Resume — Checklist - Report Writing
(Accident Report / Industrial Visit) — Project Proposal Writing - Extended Definitions -
Interpretation of Pie Charts, Bar Charts, Flowcharts

Self-Study Topics: Preparing Brochures and Pamphlets for various events

Total Lecture Hours ‘ 45

Textbooks
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4.

Chellammal, V and others. English for Science & Technology — I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

Francis, Mary Deepa and Others. English for Science & Technology -II. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

Clark, Emily. "Public Speaking and Professional Networking." Palgrave Macmillan,
2020.

Turner, Steven. "Technical Writing: A Comprehensive Guide." McGraw-Hill
Education, 2024.

Reference Books

1.

7.

8.

Anderson, Mark. "Critical Reading and Analysis of Technical Documents." Springer,
2023.
Kumar, A. "Case Study Analysis in Professional Settings." Wiley, 2021.

. Nelson, Peter, and Laura Green. "Effective Communication in Cross-Cultural

Contexts." Routledge, 2022.

Johnson, Samuel. "Advanced Technical Writing Techniques." Taylor & Francis,
2020.
https://takeielts.britishcouncil.org/take-ielts/prepare/free-ielts-english-practice-tests
(Resources for empowering Listening, Speaking, Reading and Writing Skills with
Practice Tests)

https://test-english.com/ (Resources for Grammar, Vocabulary, Listening, Reading,
Writing and other Exams)

https://www.cambridgeenglish.org/test-your-english/ (Resources to assess the
LSRW Skills)

https://www.cambridgeenglish.org/exams-and-tests/ceft/

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME401 Matrices and Calculus 3 1 0 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Introduce fundamental concepts of eigenvalues, eigenvectors and their properties and
gain knowledge in the matrix theory in the Engineering field.

e Analyse and discuss continuity, partial derivatives, total derivative and extrema of
functions of several variables and recognize techniques of differentiation of multi-
variables to apply in the Engineering problems.

e Introduce the need for the vector differentiation which are applied in the real-world
problems.

e Explore the fundamentals of integrals and its applications in finding area of cartesian
curves.

e Apply the concepts of matrices and calculus in various real-world problems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Apply eigen values and eigen vectors concepts to convert quadratic forms into
canonical forms.

2. Evaluate total derivatives and extreme values of functions of two variables.

3. Evaluate differentiation of vectors and find the unit normal vector to the surface and
angle between two surfaces.

4. Evaluate integrals using integration by parts and Bernoulli’s formula.

5. Apply the concepts of matrices and calculus in finding solutions of linear equations,
extreme values and area.

Unit 1 | MATRICES | 12

Matrices - Eigenvalues and eigenvectors- Properties of Eigen values — Cayley - Hamilton
Theorem (Without proof)- Diagonalization of matrices using orthogonal transformation —
Reduction of Quadratic forms into canonical form using orthogonal transformation - Nature
of quadratic form.

Unit 2 | FUNCTIONS OF SEVERAL VARIABLES | 12

Differentiation - Rules of derivative - Partial differentiation - Total differentiation -
Jacobians -Properties- Partial differentiation of implicit functions - Taylor’s series expansion
of a functions of two variables- Maxima and minima of functions of two variables.

Unit 3 \ VECTOR DIFFERENTIATION [ 12

Introduction to vectors - vector addition and multiplication - Scalar and Vector point
functions - Gradient, divergence and curl — Vector identities - Directional derivative — Unit
normal vector — Unit tangent vectors - Irrotational and Solenoidal vector fields — Scalar
potentials — Angle between two surfaces.

Unit 4 \ INTEGRAL CALCULUS [ 12

Definite integrals- Indefinite integrals - Properties of definite integrals (Statement only) —
Integration by parts - Bernoulli’s formula - Substitution Rule - Algebraic Function -
Logarithmic function, Exponential function and Trigonometric function - Reduction’s
formulae for Sine and Cosine functions.

Unit 5 ‘ APPLICATIONS OF MATRICES AND CALCULUS ‘ 12
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Solving system of linear equations- consistency and inconsistency — Cramer’s Rule -
Maxima and minima of functions of three variables: Lagrange’s method of undetermined
multipliers - Area of the curve bounded by cartesian coordinates.

| Total Lecture Hours | 60

Textbooks
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
45th Edition, 2024.
2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5th Edition, Thomson,
Book/Cole, 2003.
3. Veerarajan T, “Engineering Mathematics (Volume I & I1)”, Mc Graw Hill

Education, 2018.

Reference Books

1.

Veerarajan T, “Engineering Mathematics (Volume I & 1I)”, Mc Graw Hill
Education, 2018.

Ramana. B.V,, "Higher Engineering Mathematics ", McGraw Hill Education Pvt.Ltd,
New Delhi, 2016.

Erwin Kreyszig" Advanced Engineering Mathematics ", John Wiley and Sons, 10th
Edition, New Delhi, 2016.

John Bird, “Bird’s Higher Engineering Mathematics”, 9™ Edition, Routledge Taylor
and Fransis Group, 2021.

Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd
Edition, 5 Reprint, Delhi, 2009.

Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi
Publications Pvt. Ltd., New Delhi, 2006.

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L| T P C
ORDINARY DIFFERENTIAL EQUATIONS
24MAT205 AND TRANSFORM TECHNIQUES 1 0 4
Pre-requisite (FOR BME) Syllabus Version
NIL 1.0

Course Objectives

e Introduce the concepts of ordinary differential equation with engineering
applications

Explore the concepts of Laplace transforms

Know about Fourier series and its engineering applications.

Have the idea of Fourier transforms and its applications in various fields.

Study about Z-transforms for solving difference equations.

Course Outcomes

Upon completion of the course, the student should be able to:
1. solve the second order differential equations using several methods.
2. solve the second order differential equations using Laplace transforms and its
inverse.
3. evaluate Fourier series for different algebraic functions.
4. apply Fourier Transform techniques in Engineering applications.
5. solve the difference equations using Z- transforms and its inverse.

Unit1l | ORDINARY DIFFERENTIAL EQUATIONS | 12

Second order linear differential equations with constant coefficients - Linear differential
equations of second order with variable coefficients (Cauchy’s method) - Simultaneous first
order linear equations with constant coefficients - Method of variation of parameters.

Unit2 | LAPLACE TRANSFORM [ 12

Laplace transform — Transform of elementary functions — Basic Properties — Transforms of
derivatives and integrals of functions - Transforms of periodic functions. Inverse Laplace
transform: Partial fraction method - Convolution theorem — Solution of linear ODE of second
order with constant coefficients using Laplace transformation.

Unit3 | FOURIER SERIES [ 12

Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine
series — Half range cosine series — Parseval’s identity — Harmonic analysis.

Unit4 | FOURIER TRANSFORMS [ 12

Fourier integral theorem (statement only)— Fourier transform and inverse Fourier transform
— Fourier sine and cosine transforms — Properties — Transforms of simple functions —
Convolution theorem — Parseval’s identity.

Unit5 | Z-TRANSFORMS [ 12

Z- Transforms - Elementary properties — Inverse Z - transform (Using partial fraction method
only) — Convolution theorem - Formation of difference equations — Solution of difference
equations using Z- transform.

‘ Total Lecture Hours ‘ 60

Textbooks
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. Veerarajan T, “Engineering Mathematics (Volume I & II)”’, Mc Graw Hill Education,

Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
45th Edition, 2024.

2018
Veerarajan T, “Transforms and Partial Differential Equations”, 3rd Edition, Mc
Graw Hill Education, 2016.

Reference Books

1.

2.

. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 10th

Kreyszig E, "Advanced Engineering Mathematics ", 10th Edition, John Wiley, New
Delhi, India, 2018.

John Bird, “Bird’s Higher Engineering Mathematics”, 9th Edition, Routledge
Taylor and Fransis Group, 2021.

Edition, Laxmi Publications Pvt. Ltd, 2021.

James. G., "Advanced Modern Engineering Mathematics", 4thEdition, Pearson
Education, New Delhi, 2016.

Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt.
Ltd, New Delhi, 2018.

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24PHY202 Physics for Biomedical Engineering 3 0 0 3
Pre-requisite (for BME) Syllabus Version
NIL 1.0

Course Objectives

e Introduction of electromagnetic radiations and explain the applications of it.

e Discuss about principles of radioactive materials, detection of radionuclide and its
applications in the medical field.

e Describe the interactions of radiations with matter.

o Explains about the effect of radiation dose and its applications.

Course Outcomes

Upon completion of the course, the student should be able to:

To gain the knowledge of electromagnetic radiations and its applications.

To understand the principles and production of radioactive nuclides.

To know the interaction of radiation with lipids.

To gain the knowledge of radiation quantities and its effects on human body.
To familiarize the basic properties of ultrasound and its application in medicine.

Nk v

ELECTROMAGNETIC SPECTRUM AND ITS
Unit 1 APPLICATION 9

Physics of light, Intensity of light, limits of vision and color vision an overview, Non-
ionizing Electromagnetic Radiation: Overview of non-ionizing radiation effects - Tissue as
a leaky dielectric - Low Frequency Effects - Higher frequency effects, Application.

Unit2 | PRINCIPLES OF RADIOACTIVE NUCLIDES IE

Radioactive Decay - Spontaneous Emission - Alpha, beta and gamma decay - Sources of
Radioisotopes - Natural and Artificial radioactivity, detection of radionuclides -
Radionuclide used in Medicine and Technology.

Unit 3 ‘ INTERACTION OF RADIATION WITH LIPIDS ‘ 9

Interaction of charged particles with matter - Specific ionization, Linear energy transfer
range, Bremsstrahlung, Annihilation, Interaction of X and Gamma radiation with matter -
Photoelectric effect, Interaction of neutron with matter and their clinical significance.

Unit4 | RADIATION DOSE AND ITS EFFECTS IE

Dose and Exposure measurements - Units (SI), Inverse square law, Maximum permissible
exposure, relationship between the dosimetric quantities, Radiation biology - effects of
radiation, concept of LD 50, Stochastic and Non-stochastic effects, Radiation Syndrome.

PRINCIPLES AND APPLICATIONS OF SOUND IN
Unit 5 MEDICINE 9

Biosensors: Definition, Block diagram, classification, Biocatalysts based biosensor,
transduction mechanism in a biosensor, Principle, Construction & operation of Ph, Principle,
Construction & operation of PCo2 and Principle, Construction & operation of Po2.

| Total Lecture Hours | 45

Textbooks

1. H. Brown, R.H. Smallwood, D.C. Barber, P.V. Lawford, D.R. Hose, “Medical
Physics and Biomedical Engineering”, Institute of physics publishing, Bristol and
Philadelphia, 1999.
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2. Gopal B. Saha “Physics and Radiobiology of Nuclear Medicine” Fourth edition
Springer, 2006.

Reference Books

1. Khandpur W.J. Meredith and J.B. Massey “Fundamental Physics of Radiology”
Varghese Publishing house, Third Edition, 2013.

2. Steve Webb, The Physics of Medical Imaging, Taylor & Francis, Newyork, Second
Edition, 2012.

3. R.S. Khandpur, “Handbook of Biomedical Instrumentation”, Tata McGraw-Hill,
New Delhi, 2003.

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T | P | C
24CHY205 Foulfdatlons. of Biochemistry: 4
Bioorganic Compounds
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Analyse the chemistry of bioorganic molecules involved in biochemical reactions.
e Understand metabolic pathways and bioenergetics of living systems.

o Identify the role of structure of biomolecules in catalysis and metabolism.

o Ability to perform characteristic chemical reactions of biomolecules.

e Develop innovative methods and tools for biomedical applications.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Understand the importance of water in biological systems.

2. Recognize the structure and reactivity of carbohydrates in living systems.
3. Understand the importance of lipids as hormones and membrane of cells.
4. Analyze the structures of proteins and nucleic acids.

5. Identify the importance of enzymes in biochemical reactions.

Unit 1 ‘ WATER IN BIOLOGICAL SYSTEMS ‘ 9

Water as a biological solvent, properties of water and its application in biological systems,
acid and bases, pH, buffers, Handerson-Hasselbach equations- Physiological buffers in
living systems. Clinical applications of electrolytes.

Unit 2 ‘ CARBOHYDRATES AND BIOENERGETICS ‘ 9

Carbohydrates: Classification- mono, di, oligo, and poly saccharides. Structure and
physiochemical properties of carbohydrates. [somerism, D-& L- notation, racemization, and
mutarotation. Artificial sweeteners.

Metabolic pathways and bioenergetics: Energy conversion in biological cells, Glycolysis,
TCA cycle, respiratory chain, and oxidative phosphorylation.

Unit 3 LIPIDS 9
Fatty acids, waxes, Fats and oils. Membranes: Phospholipids, sphingolipids, and
prostaglandins. Steroids: Hormones — Glucocorticoids, Androgens, and Estrogens.
Biosynthesis of Cholesterol and clinical treatment of high cholesterol.

Unit 4 AMINO ACID, PROTEIN, AND NUCLEIC ACID 9

Amino acid: Classification and properties of amino acids — Configuration, acid-base
properties of amino acids — peptide and disulfide bonds. In born metabolic error of amino
acid metabolism- phenylketonuria (PKU).

Proteins: Primary, secondary, and tertiary structures of proteins — protein denaturation.
Nucleic Acid: Nucleosides and nucleotides —ATP — structure of DNA and RNA.

Unit 5 ENZYMES AND CATALYSIS 9

Catalysis: acid-catalysis, base-catalysis, intramolecular-catalysis, and enzyme catalysis.
Kinetics of enzyme catalysis — Michaelis-Menten catalysis equation and factors affecting
enzyme activity. Examples of enzyme catalysis.

Co-enzymes: Introduction, B6, B12, and Folic acid.
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PRACTICALS

1. Buffer solution and its use in volumetric titration (Hardness determination by EDTA
titration).
2. Determination of pH of a given sample.
3. Acid-base titration (Determination of strength of a given acid solution).
4. Characteristic reactions of amino acids.
5. Redox reactions of carbohydrates.
6. Separation of amino acids by paper chromatography.
7. Saponification/acid value of an oil.
8. Enzyme catalyzed reaction.
| Total Hours | 45 T +30 P =75
Textbooks
1. Organic Chemistry, 8th edition by Paula Bruice, (Publisher: Pearson).

Reference Books

1.

2.
3.

Physical Chemistry, 11th edition, Author: Peter Atkins (Publisher: Oxford University
Press)

Analytical Chemistry, 6th edition, Author: Gary D. Christian (Publisher: Wiley)
Principles of Biochemistry: 6th Edition by David L. Nelson and Michael M. Cox.
(Publisher: McMillan).

Evaluation Method :

Theory: 75% weightage for Continuous Assessment, End Semester Exam

Lab: 25% weightage for Continuous Assessment, End Semester Practical Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24MAT206 Bio-Statistics 3 1 0 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

o To learn statistical techniques and measures of central tendency.
e To understand testing of hypothesis.

e To study correlation and regression analysis.

e To understand the concepts of principles of experimental design.
o To introduce Non-Parametric Methods in Decision-Making.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Use statistical measures and frequency distributions to aid in decision-making in
various field.

2. To validate claims and theories in practical domains such as pharmaceutical research
and policy evaluation.

3. To apply correlation and regression techniques to make predictions in various field.

4. To analyze the experimental designs in various field of Engineering.

5. To apply non-normal data using non-parametric

UNIT 1 INTRODUCTION TO STATISTICS 12

Introduction to Statistics and Biostatistics - Frequency Distribution - Measures of Central
Tendency: Mean, Arithmetic Mean, Geometric Mean, Median, Mode - Measures of
Dispersion: Range, Standard Deviation and Variance.

UNIT 2 TESTING OF HYPOTHESIS 12

Sampling distributions - Statistical hypothesis - Tests for single mean and difference of
means (Large sample and small sample) - Tests for single variance and equality of
variances- Chi-square test for goodness of fit - Test for independence attributes.

UNIT3 | CORRELATION AND LINEAR REGRESSION |12

Correlation —Types of correlation - Properties — Correlation coefficients - Rank Correlation
Coefficient— Regression Analysis — Properties — Lines of regression.

UNIT4 | DESIGN OF EXPERIMENTS 12

One-way and two-way classifications - Completely randomized design - Randomized
block design - Latin square design - 22 factorial design.

UNIT5 | NON-PARAMETRIC TESTS [ 12

One sample sign Test - Wilcoxon signed rank sum test - Mann-Whitney U Test- Kruskal -
Wallis H Test - Kolmogorov - Smirnov test- Friedman test.

\ Total Lecture Hours ’ 60

Textbooks

1. Gupta SC, Kapoor V.K. “Fundamentals of Mathematical Statistics”,12th Edition,
Sultan Chand & Sons, 2020.

2. John Kloke, Joseph W. McKean., "Nonparametric Statistical Methods Using R”,
2nd Edition, Chapman and Hall/CRC, New York, 2024.

Reference Books
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6.

Daniel, W.W., “Bio-Statistics: A Foundation for Analysis in the Health Science.”,
John Wiley & Sons, 2008.

Glantz, S.A., “Primer of Bio-Statistics”, 7th Edition, McGraw-Hill Professional
Publishing, USA,2012.

B. Rosner, “Fundamentals of Biostatistics”, 8th Edition, Cengage Learning, 2015.
P. S. S. Sundar Rao. Richard, J., “Introduction to Biostatistics and Research
Methods” 5th Edition, PHI Learning Pvt. Ltd., 2012.
https://fac.ksu.edu.sa/sites/default/files/note-145 biostat prof. abdullah al-
shiha.pdf.
http://people.umass.edu/biep540w/webpages/fall%202016%20lectures.html

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T ]| P C
24MEC301 Engineering Graphics and Design 1 1 2 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Understand and appreciate the importance of basic concepts and principles of
Engineering Drawing (components, sections, views, and graphical representation).

e Enable the students with various concepts like dimensioning, conventions and
standards related to working drawings in order to become professionally efficient.

e Enhance the students to draw orthographic projections and sections.

e To know projection of points, straight lines, solids etc.

e To know development of different types of surfaces and isometric projection.

e Develop the ability to communicate with others through the language of technical
drawing and sketching and the ability to read and interpret engineering drawings
created by others.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Gain knowledge on international standards of drawings and to draw the ellipse,
parabola, hyperbola and cycloid.

2. Draw the different types of projections for points, lines and planes.

3. Draw the different projections of primitive 3D objects like cylinder, cube, cone, etc.

4. Draw sections of solids including prisms, cylinders, pyramids, and cones and
understand the concepts of development of surfaces of simple.

5. Draw the isometric projections for the given object.

Unit1l | CONIC SECTIONS [ 9

Basics of Drawing & Dimensioning; Conic Sections - Ellipse, Parabola and Hyperbola using
Eccentricity Method; Cycloid — Rolls in a plane surface along a straight line.

Unit 2 ‘ PROJECTION OF POINTS, LINES & PLANES | 9

Four Angles of Projection; Projection of Points in different quadrants; Projection of straight
lines inclined to both principal plane - Determination of true lengths and true inclinations;
Projection of planes (polygonal and circular surfaces) inclined to one principal plane.

PROJECTION OF SOLIDS & ORTHOGRAPHIC
Unit 3 PROJECTIONS 9

Classifications of Solids; Projection of prisms & pyramids - Projection of Cylinders & Cones
inclined to one principal planes. Orthographic Projections - Representation of Three-
Dimensional objects.

Unit 4 ‘ SECTION OF SOLIDS & DEVELOPMENT OF SURFACES ’ 9

Reason for sectioning; Sectioning of solids in simple vertical position - Obtaining true shape
of the section; Development of lateral surfaces of simple solids.

Unit5 | ISOMETRIC PROJECTION B

Isometric scales; Isometric projections of simple solids; Isometric projections of Prisms,
Pyramids, Cylinders & Cones.
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Practical’s:

1.
2.
3.
4. Drafting the front view and top view of simple solids like prism, pyramid, cylinder,

)]

Learn and explore the capabilities of software used for drafting and modelling.
Generation of simple figures like polygon and multiline figures.
Creating a title block with necessary text and projection symbol.

cone, etc, and dimensioning
Creating sectional views of prism, pyramid, cylinder and cone.

6. Drawing Isometric views of simple objects.
45T
Total Lecture Hours | +30P
Textbooks
1. Venugopal K and Prabhu Raja V, “Engineering Graphics”, New AGE International

Publishers, 2015.

2. Natarajan K. V., “A text book of Engineering Graphics”, 28th Ed., Dhanalakshmi

Publishers, Chennai, 2015.

Reference Books

1.

2.
3.

4,

Khandpur R.S, Bhatt, N. D. and V. M. Panchal. “Engineering Drawing” Charotar
Publishing house, 2012.

Gopalakrishna, K. R. “Engineering Drawing” Subas Publications, 2010.
Jeyapoovan, T., “Engineering Drawing and Graphics using AutoCAD”, Vikas
Publishing House Pvt. Ltd., New Delhi, 2010.

Bethune, J.D., “Engineering Graphics with AutoCAD 2013”, PHI Learning Private
Limited, Delhi, 2013.

Evaluation Method :

Theory: 75% weightage for Continuous Assessment, End Semester Exam

Lab: 25% weightage for Continuous Assessment, End Semester Practical Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24EEE309 Instrumentation Laboratory 0 0 4 2
Pre-requisite (for BME) Syllabus Version
NIL 1.0

Course Objectives

e To obtain adequate knowledge in design of various measuring instrumentation

systems.
o To impart design knowledge of electrical circuits.
e To emphasize the use of D.C. and A.C. bridges.
e Ability to measure voltage, current, energy and power.

e To design signal conditioning circuits and measure electrical parameters of signal

Course Outcomes

Upon completion of the course, the student should be able to:
1. Design instrumentation systems.
2. Analyze the resistance of electrical circuits.
3. Perform laboratory experiments practically.

4. Carry out laboratory experiments on bread board and sensors.

5. Use oscilloscope to measure electrical parameters of signal.

List of Experiments

Measurement of voltage using multimeter.
Measurement of current using multimeter.
Measurement of power using wattmeter.
Measurement of energy using energy meter.
Measurement of resistance using multimeter.
Measurement of resistance using bridge.
Measurement of parameters using oscilloscope.
Measurement of displacement using LVDT.

Practice bread board connections and PCB soldering.

e R

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24CSE401 Fundamentals of Computlng and C 0 ) 4
Programming
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide fundamental knowledge of computer systems, hardware, software,
memory organization, and problem-solving techniques.

e To introduce the basic concepts of C programming including syntax, data types,
operators, and input/output operations.

e To develop logical thinking by implementing control structures and arrays in solving
computational problems.

e To enable students to design modular programs using functions, structures, and
unions.

e To impart knowledge on pointers and file handling concepts for efficient data
management and program execution.

Course Outcomes

Understand the basics of computer processing.

Develop simple applications in C using basic constructs.
Design and implement applications using arrays and strings.
Develop and implement applications in C using functions.
Develop applications in C using structures, union and pointers.

Nk v

Unit 1 INTRODUCTION TO COMPUTERS 9

Introduction - Definition of computer - Generation of Computers - Components and
Functions of Computer system - Concept of Hardware and Software - Central Processing
Unit — Basic Architecture - Input and Output Devices - Computer Memory - Memory
Hierarchy - Primary Memory- Secondary Storage Devices - Classification of Computer
software : System Software - Application Software - Representation of Data : Bits and Bytes
- Problem Solving Strategies : Algorithms — Flowcharts - Pseudo codes.

Unit 2 | OVERVIEW OF C )

Introduction - Importance of C - Basic Structure of C program - Tokens - Variables - Data
types - Operators and Expression - Operators Precedence and Associativity - Expressions —
Input / Output Statements - Assignment statements.

Unit 3 ‘ CONTROL STRUCTURES AND ARRAYS ‘ 9

Decision making statements - Switch statement - Looping statements - Pre-processor
directives - Compilation process - One dimensional array - Two-dimensional array -
Multidimensional array.

Unit 4 | FUNCTIONS, STRUCTURES AND UNION [ 9

Functions : Library functions (String handling functions), User defined functions - Structure
: Definition - Arrays of Structures - Structures and Functions — Union.

Unit 5 | POINTERS AND FILES | 9

Pointers : Declaring and initializing pointers - Pointers and Arrays — Pointers and Functions
- Pointers and Structures - Pass by value, Pass by reference — File Operations - Command
Line Arguments.

44



List of Practical’s:

Program using I/O statements and expressions.
Program using conditional branching statements.
Program using switch case statements.

Program using looping statements.

Program using the concept of arrays.

Program using built in functions.

Program using user defined functions.

Program using the concept of structures.

. Program using the concept of unions.

10. Program using pointers.

11. Program using the concept of pass by value and pass by reference.
12. Program using file concepts.

13. Program using command line arguments.

D ONU R W~

‘ Total Lecture Hours | 45T+30P

Text Books

1. Reema Thareja, “Python Programming using Problem Solving Approach” 1st
Edition, Oxford University Press 2023.

2. Kernighan B.W and Ritchie D.M - The C Programming language, Second Edition,
Pearson.

Reference Books

1. Paul Deitel and Harvey Deitel - C How to Program , Seventh edition, Pearson
Publication.

2. Juneja B. L and Anita Seth - Programming in C, CENGAGE Learning India Pvt.
Ltd., 2011.

3. Pradip Dey, Manas Ghosh - Fundamentals of Computing and Programming in C,
First Edition, Oxford University Press, 2009.

4. Anita Goel and Ajay Mittal - Computer Fundamentals and Programming in C,
Dorling Kindersley (India) Pvt .Ltd., Pearson Education in South Asia, 2011.

5. Byron S.Gottfried,"Schaum's Outline of Theory and Problems of Programming with
C", McGraw-Hill Education, 1996.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exam

Lab: 25% weightage for Continuous Assessment, End Semester Practical Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24CSE402 Python Programming 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

To understand the basics of algorithmic problem solving.

To learn to solve problems using Python conditionals and loops.

To define Python functions and use function calls to solve problems.

To use Python data structures - lists, tuples, dictionaries to represent complex data.
e To perform input/output operations with files.

Course Outcomes

Develop algorithmic solutions to simple computational problems.

Write simple Python programs using control structures for solving problems.
Decompose a Python program into functions.

Represent Python lists, tuples, and dictionaries.

5. Read and write data from/to files in Python.

AW —

Unit 1 ‘ COMPUTATIONAL THINKING ‘ 9

Identification of Computational Problems - Algorithms, building blocks of algorithms
(statements, state, control flow, functions), notation (pseudo code, flow chart, programming
language), algorithmic problem solving, simple strategies for developing algorithms
(iteration, recursion).

Unit 2 | DATA TYPES, EXPRESSIONS, STATEMENTS K

Python interpreter and interactive mode, debugging; values and types: int, float, boolean,
string, and list; variables, expressions, statements, tuple assignment, precedence of operators,
comments

Unit 3 | CONTROL FLOW, FUNCTIONS, STRINGS K

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions:
return values, parameters, local and global scope, function composition, recursion; Strings:
string slices, immutability, string functions and methods, string module; Lists as arrays.

Unit 4 ‘ LISTS, TUPLES, DICTIONARIES ‘ 9

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,
list parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations
and methods; advanced list processing - list comprehension.

Unit 5 | FILES, MODULES, PACKAGES K

Files and exception: text files, reading and writing files, format operator; command line
arguments, errors and exceptions, handling exceptions, modules, packages.

List of Practical’s:

Program using Data types and Expressions.

Program to deal with different types of operators.
Implementing programs using control statements
Program using Functions.

Implementing programs using Strings and its methods.

Nk W=
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6. Program using List operators.

7. Program using Tuple functions.

8. Program using Dictionaries methods.

9. Implementing technical applications using File handling.

10. Implementing technical applications using Exception handling

| Total Lecture Hours | 45
Text Books

1. Reema Thareja, “Python Programming using Problem Solving Approach” 1st
Edition, Oxford University Press 2023.

2. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd
Edition, O’Reilly Publishers, 2016.

3. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and

programming”, 1% Edition, BCS Learning & Development Limited, 2017.

Reference Books

1.

Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st
Edition, 2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for
Programmers and Data Scientists”, 1st Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data‘‘, Third Edition,
MIT Press 2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2" Edition, No Starch Press, 2019.

5. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill,
2018.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exam

Lab: 25% weightage for Continuous Assessment, End Semester Practical Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24EEE303 Electrical Circuit Analysis 3 1 0 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce electric circuits and its analysis

To impart knowledge on solving circuit equations using network theorems
To introduce the phenomenon of resonance in coupled circuits.

e To educate on obtaining the transient response of circuits.

e To introduce Phasor diagrams and analysis of three - phase circuits.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Analyze DC circuits using Ohm’s Law, Kirchhoff’s Laws, network reduction
techniques, and network theorems to determine circuit parameters.

2. Apply phasor analysis and complex impedance concepts to evaluate electrical
quantities and power in AC circuits.

3. Examine balanced and unbalanced three-phase circuits to compute voltages, currents,
and power using appropriate analytical methods.

4. Determine the transient response of RL, RC, and RLC circuits using Laplace
transform techniques for DC and sinusoidal inputs.

5. Evaluate resonance conditions, frequency response, bandwidth, and analyze coupled
circuits using mutual inductance and dot convention principles.

Unit1l | DC Circuit Analysis [ 9

Fundamentals concepts of R, L and C Elements-Energy Sources- Ohm’s Law -Kirchhoff ‘s
Laws Resistors in series and parallel circuits - voltage and current division, source
transformation — star delta conversion- Mesh current and node voltage methods of D.C
Circuits-Thevenin’s and Norton Theorems — Superposition Theorem — Maximum power
transfer theorem — Reciprocity and Millman's theorem.

Unit2 | AC Circuit Analysis IE

A.C Circuits — Average and RMS Value — Complex Impedance — Phasor diagram - Real and
Reactive Power, Power Factor, Energy - Mesh current and node voltage methods of A.C
Circuits.

Unit 3 ‘ Three Phase Circuits ‘ 9

Three phase A.C. circuits — Average and RMS value - Phasor Diagram — Power, Power
Factor and Energy- Analysis of three phase 3-wire and 4-wire circuits with star and delta
connected loads, balanced & unbalanced — phasor diagram of voltages and currents — power
measurement in three phase circuits.

Unit 4 ‘ Transient Response Analysis ’ 9

L and C elements - Transient response of RL, RC and RLC Circuits using Laplace transform
for DC input and A.C. sinusoidal input.

Unit 5 ‘ Resonance and Coupled Circuits ‘ 9

Series and parallel resonance —frequency response — Quality factor and Bandwidth — Self
and mutual inductance — Coefficient of coupling — Dot rule-Analysis of coupled circuits—
Single Tuned circuits.

‘ Total Lecture Hours ‘ 45
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Textbooks

1.

2.

3.

William H. Hayt, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits
Analysis”, McGraw Hill publishers, edition, New Delhi, 2013.

Sudhakar A and Shyam Mohan SP, “Circuits and Networks Analysis and
Synthesis”, McGraw Hill, 2015.

Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpat Rai & Sons,
New Delhi, 2020.

Reference Books

1.

2.

3.

4.

Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”,
Second Edition, McGraw Hill, 2013.

Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and
Practice”, Cengage Learning India, 2013.

Joseph A. Edminister, Mahmood Nahvi, “Electric circuits”, Schaum’s series,
McGraw-Hill, First Edition, 2019.

Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th
Edition, John Wiley & Sons, Inc. 2018.

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24EEE308 Circuit Analysis Laboratory 0 0 4 2

Pre-requisite Syllabus Version
24EEE303 1.0

Course Objectives

e This course introduces the basic concepts of simple DC & AC Circuits.

e To design electrical systems.

To analyze a given network by applying various network theorems.

To Emphasis of this course is laid on the PSPICE Simulation of DC & AC Circuits.
Ability to measure voltages, current, active and reactive powers

Course Outcomes

Upon completion of the course, the student should be able to:
1. Design electrical systems.
2. Analyze a given network by applying various Network Theorems.
3. Analyze the characteristics of Electrical circuits & PSpice Simulation.
4. Perform Laboratory Experiments practically.
5. Carry out laboratory experiments on simulation & Networks.

List of Experiments

1. Simulation and experimental verification of electrical circuit problems using
Kirchhoff’s voltage and current laws.

2. Simulation and experimental verification of electrical circuit problems using
Thevenin’s theorem.

3. Simulation and experimental verification of electrical circuit problems using
Norton’s theorem.

4. Simulation and experimental verification of electrical circuit problems using

Superposition theorem.

Simulation and experimental verification of Maximum Power transfer Theorem.

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage,
frequency and power factor.

7. Simulation and Experimental validation of R-C electric circuit transients.

8. Simulation and Experimental validation of frequency response of RLC electric
circuit.

9. Design and Simulation of series resonance circuit.

10. Design and Simulation of parallel resonant circuits.

11. Simulation of three phase balanced and unbalanced star, delta networks circuits.

12. Simulation and experimental verification of Millman’s theorem.

9]

Total Hours: 30

Evaluation Method : Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C

24BME401 Electron Devices and Circuits 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide a foundational understanding of semiconductor devices, including diodes,
transistors, and high-power devices, and their characteristics.

e To enable students to design, analyze, and evaluate rectifier, regulator, amplifier, and
oscillator circuits.

e To familiarize students with biasing techniques and small signal analysis of BJT and
FET.

e To explore the applications of electronic devices and circuits in biomedical
engineering.

e To develop practical skills through hands-on experiments and mini-projects.

Course Outcomes

6. Enumerate the basic concepts and components of semiconductor diode and its
circuits.

7. Explore the configurations and characteristics of BJT and FET.

8. Explain the working principles of high power and special semiconductor devices.

9. Analyse biasing conditions and small signal model for BJT and FET.

10. Design and analyse feedback, power amplifiers, oscillators and multivibrators.

Unitl | SEMICONDUCTOR DEVICES [ 9

Semiconductor Devices-Types, PN Diode and Zener Diode-VI Characteristics, Rectifiers —
Half wave — Full wave — Bridge - with and without capacitor filter — Voltage multiplier
circuits — Voltage regulation — Shunt Regulators — Series Regulators — Current limiting
technique — Three terminal IC regulators (78 XX and 79XX). Design and analysis of rectifier
and regulator circuits.

Unit 2 | BJT AND MOSFET - CHARACTERISTICS K

JT-NPN Transistor-PNP Transistor-Configurations-Characteristics, JFET — Drain and
Transfer Characteristics- Differences between BJT and FET, MOSFET- EMOSFET-
DEMOSFET.

Unit 3 HIGH POWER DEVICES AND SPECIAL 9
SEMICONDUCTOR DEVICES

UJT, SCR, DIAC, TRIAC, Power BJT- Power MOSFET- DMOS-VMOS, IGBT,
VARACTOR diode —Tunnel diode-, LED and 7-segment display. LASER diode, LDR and
its Biomedical Applications

Unit 4 ‘ BIASING AND SMALL SIGNAL ANALYSIS ‘ 9

BJT — Biasing of BJT — Fixed Bias — Voltage Divider Bias — Emitter bias - Two port network
Analysis of BJT-parameters - small signal analysis of BJT for CE configuration — Frequency
response of, BJT for CE configuration, JFET— Biasing of FET — Fixed Bias — Self Bias —
Voltage Divider Bias - Small signal analysis of JFET for CS configuration — Frequency
response of FET.

Unit 5 AMPLIFIERS AND OSCILLATORS — BIOMEDICAL o
! APPLICATIONS
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Basics of Feedback system - Types of Feedback Amplifiers (Block diagram approach),
Types of Power Amplifiers — Class A (series fed and transformer-coupled), Principle of
oscillators — Condition for oscillation — Audio Oscillators — RC Phase shift and Wien Bridge
oscillators RF oscillators-Hartley and Colpitts, Multivibrators — Astable and Monostable -
Blood Volume measurement using Photoresistor and Phototransistor Biotelemetry — Hearing
Aids — EMG Amplifier

Mini Project on Biomedical applications using Transistors, Amplifiers and Oscillators.

| Total Lecture Hours | 45

LIST OF EXPERIMENTS

9. V-I Characteristics of PN Junction and Zener Diodes.

10. Zener Diode — Line and Load Regulation.

11. NPN Transistor — CE Configuration.

12. NPN Transistor — CB Configuration.

13. Drain and Transfer Characteristics of JFET.

14. Half Wave Rectifier — Centre Tapped Full Wave Rectifier— Bridge Rectifier —
Construction and working.

15. Analysis of the Stability factors of Fixed Bias, Emitter Bias, and Voltage Divider
Bias of BJT.

16. Design of RC Phase Shift Oscillator.

17. Design and Analysis of Astable and Monostable Multivibrator Circuit.

18. Design and Analysis of Class A Power Amplifier.

Total Hours 30

Text Books

4. Robert L. Boylestead, Louis Nashelsky, “Electronic Devices and circuit Theory”,
Prentice Hall of India, 2013

5. Donald A Neaman, “Semiconductor Physics and Devices”, Fourth Edition, Tata Mc
Graw Hill Inc. 2012.

6. William H. HaytJr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits

Analysis”, Tata McGraw Hill publishers, 6th edition, New Delhi, 2003

8. Jacob Millman, Christos C Haikas, Satyabrata Jit, “Electronic Devices and Circuits”,
Tata McGraw Hill publishers, 4th edition, New Delhi, 2015.

~

Reference Books

5. David A. Bell, “Electronic Devices and Circuits”, 4th Edition Prentice Hall of India,
2003.

6. Millman Haykins, “Electronic Devices and Circuits”, 2nd Edition Tata MC Graw
Hill 2007.

7. John G. Webster, —Medical Instrumentation Application and Designl, 4th edition,
Wiley India Pvt Ltd, New Delhi, 2015

8. Leslie Cromwell, —Biomedical Instrumentation and measurement, 2nd edition,
Prentice hall of India, New Delhi, 2015

9. Joseph J. Carr and John M. Brown, —Introduction to Biomedical Equipment
Technology, Pearson Education, 2004.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab :25% weightage for Continuous Assessment, End Semester Practical Exams
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COs/POs/PSOs Mapping

Program Specific

cor Program Qutcomes (POs) Out%omes (PSOs)

PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 3 2 2 3 - - - | - - 1 3 2 -
2 3 3 3 2 3 - | — | - — | - - 1 3 3 2
3 3 3 3 2 3 2 - - - - 2 3 3 3
4 3 3 3 3 3 - - - - 2 - 2 3 3 3
5 3 3 3 3 3 2 - 2 2 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME402 Biosensors and Transducers 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide a foundational understanding of measurement systems, sensors, and their
characteristics.

e To enable students to design, analyze, and evaluate measurement systems using
various sensors.

e To familiarize students with the working principles and applications of displacement,
pressure, photo, temperature, and biosensors.

e To explore the biomedical applications of sensors and measurement systems.

e To develop practical skills through hands-on experiments and projects.

Course Outcomes

Upon completion of the course, the student should be able to:

6. Examine the basic concepts and components of measurement systems and
transducers.

7. Explain the working principles of various sensors and their applications.

8. Analyse the construction, working and application of photo sensors and bridge
circuits.

9. Evaluate the performance and efficiency of temperature sensors in the measurement
systems.

10. Elaborate construction and working of biosensors for biomedical applications.

Unit 1 | TRANSDUCERS AND MEASUREMENTS IE

Measurement System —Block diagram of Generalized measurement system, Classification
of Transducer, Characteristics of Transducer- Static and Dynamic — Errors in Measurements
— Calibration — Primary and secondary standards.

Unit 2 | DISPLACEMENT AND PRESSURE SENSORS IE

Strain Gauge: Gauge factor, sensing elements, configuration, unbounded strain gage,
biomedical applications; strain gauge as displacement & pressure transducers: force
summing devices, capacitive transducer, inductive transducer, LVDT.

Unit 3 ‘ PHOTO SENSORS & BRIDGE CIRCUITS ‘ 9

Photo Multiplier Tube (PMT), photovoltaic, photo diodes, phototransistor, Piezoelectric
active transducer and biomedical applications as pressure and force.
AC and DC Bridges - wheat stone bridge, Kelvin, Maxwell, Hay, Schering.

Unit 4 ‘ TEMPERATURE SENSORS ‘ 9

Passive types: RTD materials & range, relative resistance vs. temperature characteristics,
thermistor characteristics, Active type: Thermocouple - characteristics.

Unit 5 | BIO-SENSORS IE

Biosensors: Definition, Block diagram, classification, Biocatalysts based biosensor,
transduction mechanism in a biosensor, Principle, Construction & operation of Ph, Principle,
Construction & operation of PCo2 and Principle, Construction & operation of Po2 and
Measurement of SpO2

‘ Total Lecture Hours ’ 45

Textbooks

55



Instrumentation", Dhanpat Rai & Co., New Delhi, 2021.
John G. Webster, "Medical Instrumentation: Application and Design", 5th edition,
Wiley, 2020.
Ernest O. Doebelin, "Measurement Systems: Application and Design", 5th edition,
McGraw-Hill, 2004.
Joseph J. Carr and John M. Brown, "Introduction to Biomedical Equipment
Technology", 4th edition, Pearson, 2000.

. A.K. Sawhney, "A Course in Electrical and Electronic Measurements and

Reference Books

7.

8.

9.

Khandpur R.S, “Handbook of Biomedical Instrumentation”, 3rd edition, Tata
McGraw-Hill, New Delhi, 2014.
Leslie Cromwell, “Biomedical Instrumentation and measurement”, 2nd edition,
Prentice Hall of India, New Delhi, 2015.
Albert D. Helfrick and William D. Cooper. Modern Electronic Instrumentation and
Measurement Techniques”, Prentice Hall of India, 1st edition, 2016.

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 - - 1 - - - - 1 - 2 3 2 -
2 3 2 - - 2 - - - - - - 2 3 2 -
3 3 2 1 - 2 - - - - - - 1 3 2 1
4 3 2 - - 2 1 1 - - - 2 3 2 1
5 3 3 2 1 2 2 2 1 - - - 3 3 2 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T]|P C
24BME403 Signals and Systems Ai&nalys1s for Biomedical ) 1 ) 4
Engineers
Pre-requisite | 24MAT203 Syllabus Version
1.0

Course Objectives

e To provide a foundational understanding of signals and systems, including their
classification and properties.

e To enable students to analyze continuous-time (CT) and discrete-time (DT) signals
using Fourier series, Fourier transform, Laplace transform, and Z-transform.

e To familiarize students with the analysis of linear time-invariant (LTI) systems in
both continuous and discrete domains.

e To explore the biomedical applications of signals and systems.

e To develop practical skills through hands-on experiments and simulations.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Classify the signals and systems with its the fundamental concepts and properties.

2. Analyse the continuous time signals using the principles of Fourier series, Fourier
transform, and Laplace transform.

3. Apply the transforms to analyse LTI continuous time systems.

4. Analyse the discrete signals using DTFT and Z-transform.

5. Examine and evaluate the performance and stability of linear time-invariant systems.

Unit1l | BASIS OF SIGNALS AND SYSTEMS | 9

Signals-Introduction, Step, Ramp, Pulse, Impulse, Real and complex exponentials and
Sinusoids_ Classification of signals — Continuous time (CT) and Discrete Time (DT)
signals, Periodic & Aperiodic signals, Deterministic & Random signals, Energy & Power
signals.

Systems — Definition, Classification of systems- CT systems and DT systems- — Linear &
Nonlinear, Time-variant & Time-invariant, Causal & Non-causal, Stable & Unstable.

Unit 2 ANALYSIS OF CONTINUOUS TIME SIGNALS 9

Fourier series for periodic signals — Fourier Transform — properties- Laplace Transforms
and properties. Biomedical applications of Continuous time signals.

3 LINEAR TIME INVARIANT CONTINUOUS TIME 0
Unit SYSTEMS
Impulse response — convolution integrals- Differential Equation- Fourier and Laplace

transform in Analysis of CT systems — Systems connected in series / parallel. Biomedical
applications of Linear Time Invariant Continuous Time Systems.

Unit 4 ‘ ANALYSIS OF DISCRETE TIME SIGNALS ’ 9

Baseband signal Sampling — Fourier Transform of discrete time signals (DTFT) —
Properties of DTFT — Z Transform & Properties. Biomedical applications of Discrete Time
Signals.

Unit5 | LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS | o
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Impulse response — Difference equations-Convolution sum- Discrete Fourier Transform
and Z Transform Analysis of Recursive & Non-Recursive systems-DT systems connected in
series and parallel. Biomedical applications of Linear Time Invariant-Discrete Time
Systems

Total hours: 45

Experiments:

Plot the basic signals (Step, Ramp & Sinusoidal signals).

Perform Time and amplitude transformations.

Obtain Linear Convolution of given sequences.

Compute Auto-correlation & Cross-correlation of given sequences.

Find the Impulse response of a given system.

Calculate and plot Fourier transform of a given signal.

Calculate and plot Z transform of a given signal.

Discrete-Time System Simulation

Implement and simulate discrete-time systems using difference equations.

PN R LD =

Verify system properties like linearity and time-invariance.
9. Step Response of a System

Determine the step response of a system given its impulse response.
10. Frequency Response of LTI Systems

Compute and visualize the frequency response of a system.

| Total Hours | 15

Text Books
1. Alan V. Oppenheim, Alan S. Willsky, S. Hamid Nawab, “Signals and Systems”. 2"¢
E, prentice Hall India, 2019.
2. A. Anand Kumar, “Signals and Systems”, 3" Edition, Prentice Hall India, 2018.

Reference Books

1. Robert A. Gable, Richard A. Roberts, “Signals & Linear Systems”, 3" Edition, John
Wiley, 2014.
2. W Kamen & Bonnie’s Heck, “Fundamentals of Signals and Systems”, Pearson
Education, 2016.
Evaluation Method:
Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.

COs/POs/PSOs Mapping

cor Program Qutcomes (POs) gi‘;%gilnzssgfggi:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 - - 1 - - - - 1 - 2 3 2 -

2 3 2 - - 2 - - - - - - 2 3 2 -

3 3 2 1 - 2 - - - - - - 1 3 2 1

4 3 2 - - 2 1 1 - - - 2 3 2 1

5 3 3 2 1 2 2 2 1 - - - 3 3 2 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C

24BME404 Digital Logic Circuits 3 0 0 3
Pre-requisite Syllabus Version

24BMEA401 1.0

Course Objectives

e To learn basic postulates of Boolean algebra and infer the methods for simplifying
Boolean expressions.

e To illustrate the formal procedures for the design of Combinational circuits and HDL
models for the same.

e To extrapolate the design of Synchronous Sequential circuits using Flip-Flops.

e To know the design procedure of Asynchronous Sequential circuits and its problems.

e To understand the concept of Programmable Logic Devices for the design of digital
circuits.

Course Outcomes

e Simplify the Boolean expressions using basic postulates of Boolean algebra with
suitable minimization.

e Design and implement combinational circuits and their HDL models based on given
specifications.

e Construct Synchronous Sequential circuits using Flip-Flops.

e Design Asynchronous Sequential circuits and analyse its problems.

e Implement digital circuits using Programmable Logic Devices.

Unit 1 ‘ MINIMIZATION TECHNIQUES AND LOGIC GATES ‘ 9

Fundamentals: Boolean postulates and laws, De-Morgan®s Theorem, Principle of Duality,
Boolean expression, Minterm, Maxterm, Sum of Products (SOP), Product of Sums (POS).
Minimization Techniques: Minimization of Boolean expressions using Boolean laws,
Karnaugh map, Quine McCluskey method of minimization, don*t care conditions.

Logic Gates: Implementation of Logic Functions using gates, NAND-NOR
implementations.

Unit 2 | COMBINATIONAL CIRCUITS R

Half adder and Full adder, Half subtractor and Full subtractor, Binary to Gray and Gray to
Binary Code converters, 3-bit Parity generator and 4-bit Parity checker, 2-bit Magnitude
Comparator, Multiplexer — Logical function using Multiplexer and Demultiplexer, Encoder,
Decoder, BCD to Seven Segment Display Decoder.

Verilog HDL: Introduction to HDL, Module declaration, Gate delays, Boolean expressions,
Modelling Techniques — Gate Level, Data Flow and Behavioral. HDL models for
combinational circuits - Full adder, full subtractor, multiplexer and demultiplexer, decoder.

Unit 3 | SYNCHRONOUS SEQUENTIAL CIRCUITS B

Memory elements: Latches, Flip-flops: RS, JK, D, T, Master-Slave, Triggering of Flip
Flops, Realization of one flip flop using other flip flop.

Design: Synchronous and Asynchronous counters - Up/Down counter, Modulo—N counter.
Shift Registers - SISO, SIPO, PISO, PIPO, Shift Register Counters - Ring counter, Shift
counter.

Verilog HDL: HDL models for Sequential circuits - Flip-Flops - JK, D, shift register,
Ripple counter

Unit 4 ‘ ASYNCHRONOUS SEQUENTIAL CIRCUITS ‘ 9
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Analysis of Fundamental and Pulse mode asynchronous sequential circuits, Design of
Fundamental and Pulse mode Circuit,
Problems in Asynchronous Sequential Circuits- Races, Cycles and Hazards.

Unit 5 | PROGRAMMABLE LOGIC DEVICES & HDL | 9
Programmable Logic Devices (PLD): Programmable Logic Array (PLA), Programmable
Array Logic (PAL), Field Programmable Gate Arrays (FPGA), Complex Programmable
Logic Devices (CPLD), Implementation of Combinational Logic Circuits using PROM,
PLA, PAL.

‘ Total Lecture Hours | 45

Text Books
1. M. Morris Mano, “Digital Design”, 4th Edition, Prentice Hall of India Pvt. Ltd., 2008
/ Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2003.
2. Charles H.Roth. “Fundamentals of Logic Design”, 7th Edition, Thomson Learning,
2014.
Reference Books
1. Thomas L. Floyd, “Digital Fundamentals”, 10th Edition, Pearson Education Inc,
2011.
2. John F.Wakerly, “Digital Design”, Fourth Edition, Pearson/PHI, 2008
3. John.M Yarbrough, “Digital Logic Applications and Design”, Thomson Learning,
2006.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 - - - - - - - - - 1 - 2 -

2 2 3 3 - 3 - - - - - - 1 - 3 -

3 2 3 3 - 3 - - - - - - 1 - 3 -

4 2 3 2 2 - - - - - - - 1 - 2 -

5 2 2 3 - 3 - - - - - - 2 2 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME405 Biosensors and Transducers 0 0 4 )
Laboratory
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

To provide a foundational understanding of various sensors and measurement
techniques, including temperature sensors, displacement sensors, light sensors, and
bridge circuits.

To enable students to perform practical measurements using sensors and bridge
circuits.

To develop hands-on skills in using measurement instruments like CRO and bridges
for accurate measurements.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Apply the basic concepts and characteristics of various sensors and measurement
techniques.

2. Explain the working principles of sensors and measurement techniques.

3. Demonstrate practical measurements using sensors and bridge circuits.

4. Analyse the performance and accuracy of sensors and measurement techniques.

5. Develop innovative solutions for real-world problems using sensors and
measurement techniques

List of Experiments K

1. Characteristics of various temperature sensors — RTD, Thermistor and Thermocouple

2. Design of ECG and EMG Amplifier

3. Displacement measurement using LVDT.

4. Characteristics of various light sensors — LDR, Photodiode and Phototransistor

5. Measurement of resistance using DC bridges

6. Measurement of inductance using Maxwell bridge

7. Measurement of capacitance using Schering bridge

8. Measurement of amplitude, time, frequency using CRO

9. Measurement of unknown Resistance using Kelvin Double Bridge and Wheatstone

bridge.

10. Measurement of unknown Capacitance using Schering Bridge.
11. Measurement of unknown Inductance using Hay’s Bridge

Evaluation Method : Continuous Assessment, End Semester Exam
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COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 2 2 2 - - - - - - - 3 2 -
2 3 2 3 2 2 - - - - - - 2 3 2 -
3 2 2 2 - 2 - - - - - - - 2 2 -
4 3 3 3 2 2 - - - - - - - 2 - -
5 2 2 - 2 2 - - - - - - 2 - - -

62




Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BME406 Digital Logic Circuits Laboratory 0 0 4 2
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To enable students to design and implement digital circuits, including code
converters, multiplexers, counters, and shift registers using logic gates and flip-flops.

e To develop practical skills in designing and simulating digital circuits using Verilog
HDL.

Course Outcomes

1. Apply concepts of digital logic design and the functionality of logic gates and flip-
flops.

2. Examine the working principles of combinational and sequential circuits.

3. Design and implement digital circuits using logic gates and flip-flops and develop
and simulate digital circuits using Verilog HDL, proposing improvements for
optimization.

List of Experiments

1. Design and Implementation of Binary to Gray and Gray to Binary code converters
using logic gates.

2. Design and Implementation of Multiplexer and De-multiplexer using logic gates.

3. Design and Implementation of BCD Synchronous and Decade, Mod-14
Asynchronous counters.

4. Implementation of SISO, SIPO, PISO and PIPO shift registers using Flip- Flop.

Realization of digital circuits using Verilog HDL

Combination Circuits:

Half adder, Full adder, Half subtractor, Full subtractor, Multiplexer, Demultiplexer

Sequential circuits:

Flip Flops, Shift Registers, Counters.

6. Integration with Biomedical Applications

9]

‘ Total Hours ‘ 60

Reference Books

1. Donald .A. Neamen, Electronic Circuit Analysis and Design — 2nd Edition, Tata
McGraw Hill, 2009.

2. Robert L. Boylestad and Louis Nasheresky, “Electronic Devices and Circuit
Theory”, 10th Edition, Pearson Education / PHI, 2008.

3. M. Morris Mano, “Digital Design”, 4th Edition, Prentice Hall of India Pvt. Ltd.,
2008 / Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2003.

4. Charles H.Roth. “Fundamentals of Logic Design”, 7th Edition, Thomson Learning,
2014.

Evaluation Method: Continuous Assessment, End Semester Examination
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COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 2 3 3 0 3 0 0 0 1 1 0 1 1 2 2
2 2 3 3 0 3 0 0 0 1 1 0 1 1 2 2
3 2 2 2 1 3 0 0 0 1 1 0 2 0 3 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME407 Linear Integrated Circuits 3 0 0 3
Pre-requisite Syllabus Version
1.0

Course Objectives

e To introduce the fundamentals of operational amplifiers and their characteristics.

e To analyze and design linear and nonlinear applications of op-amps.

To study active filters, oscillators, and instrumentation amplifiers for biomedical use.
To understand special function integrated circuits and voltage regulators.

To apply linear integrated circuits in biomedical signal conditioning and medical
instrumentation.

Course Outcomes

1. Explain the characteristics and limitations of operational amplifiers and linear ICs.

2. Design and analyze op-amp based circuits for amplification, integration, and
differentiation.

3. Implement advanced op-amp circuits such as active filters, oscillators, and
instrumentation amplifiers.

4. Apply timer ICs, PLLs, and voltage regulators in biomedical circuit design.

5. Integrate linear ICs in biomedical devices for signal conditioning, monitoring, and
portable healthcare applications.

Unit 1 ‘ INTRODUCTION TO OPERATIONAL AMPLIFIERS | 9

Block diagram of an op-amp — ideal characteristics — equivalent circuit — practical op-amp
parameters: input offset voltage and current, bias current, slew rate, CMRR, PSRR, open-
loop gain, bandwidth — measurement and biomedical significance.

Unit 2 ‘ BASIC APPLICATIONS OF OP-AMPS ‘ 9

Inverting and non-inverting amplifiers — voltage follower — summing and difference
amplifiers — integrator and differentiator — biomedical applications: biopotential amplifiers,
ECG signal conditioning.

Unit3 | ADVANCED APPLICATIONS OF OP-AMPS B

Instrumentation amplifier — precision rectifier — peak detector — comparator and Schmitt
trigger — active filters (low-pass, high-pass, band-pass, notch) — oscillators (RC phase shift,
Wein bridge) — biomedical applications: heart rate monitoring, EEG/ECG preprocessing.

Unit4 | SPECIAL INTEGRATED CIRCUITS 9

555 Timer: monostable and astable modes — applications in waveform generation — phase-
locked loop (PLL): principle, block diagram, applications — voltage-controlled oscillator
(VCO) — biomedical relevance: pacemaker timing circuits, neural signal synchronization.

Unit 5 VOLTAGE REGULATORS AND BIOMEDICAL 0
n APPLICATIONS

Fixed and adjustable voltage regulators (78xx, LM317) — IC regulators with current limiting,
thermal shutdown, foldback — switched capacitor circuits — basics of ADC and DAC using
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ICs — biomedical applications: patient monitoring systems, portable diagnostic devices,
telemedicine hardware.

‘ Total Lecture Hours | 45

Text Books

1. Ramakant A. Gayakwad, Op-Amps and Linear Integrated Circuits, Pearson
Education, 4th Edition, 2015.
2. Sergio Franco, Design with Operational Amplifiers and Analog Integrated Circuits,
McGraw-Hill, 4th Edition, 2016.
Reference Books
1. Robert F. Coughlin, Frederick F. Driscoll, Operational Amplifiers and Linear
Integrated Circuits, Pearson, 6th Edition, 2001.

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;i:ssg)escgl:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 2 2 2 - - - - - - - 3 2 -

2 3 2 3 2 2 - - - - - - 2 3 2 -

3 2 2 2 - 2 - - - - - - - 2 2 -

4 3 3 3 2 2 - - - - - - - 2 - -

5 2 2 - 2 2 - - - - - - 2 - - -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME408 Linear Integrated Circuits Laboratory 0 0 4 2
Pre-requisite Syllabus Version
1.0

Course Objectives

To provide hands-on experience with operational amplifiers and linear ICs.
To implement linear and nonlinear op-amp applications.

To design and test active filters, oscillators, and waveform generators.

To familiarize with timer ICs, PLLs, voltage regulators, and converters.

To apply linear ICs in biomedical instrumentation and signal conditioning.

Course Outcomes

AP e

Demonstrate the practical characteristics of op-amps and verify their limitations.
Implement inverting, non-inverting, summing, and differential amplifier circuits.
Design and analyze active filters, oscillators, and waveform generation circuits.
Apply timer IC 555, PLL, and voltage regulators in practical applications.

Develop basic biomedical instrumentation circuits using op-amp and IC building
blocks.

List of Experiments

1. Study of op-amp characteristics (offset voltage, bias current, CMRR, slew rate).
2. Inverting and non-inverting amplifier circuits.
3.  Summing amplifier and differential amplifier.
4. Integrator and differentiator circuits.
5. Precision rectifier and peak detector.
6. Comparator and Schmitt trigger.
7. Instrumentation amplifier for biopotential measurement (ECG simulation).
8. Active filters: low-pass, high-pass, and band-pass filter design.
9. RC phase shift oscillator and Wien bridge oscillator using op-amp.
10. Timer IC 555 — astable and monostable multivibrator.
11. Phase-locked loop (PLL) and VCO applications.
12. Voltage regulators (fixed and adjustable) and their biomedical applications.
Evaluation Method:
Continuous Assessment, End Semester Exam
COs/POs/PSOs Mapping
Program Specific
cor Program Qutcomes (POs) Outcomes (PSOs)
PO | PO | PO | PO |PO | PO |PO|PO|PO|PO|PO|PO|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1 3021222 - - - - - - - 3 2 -
2 312131122 - - - - - -1 2 3 2 -
3 2 1 2|2 -1 2 - - - - - - - 2 2 -
4 303322 - - - - - - - 2 - -
5 2 |2 -1 22 - - - - - -2 - - -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME409 Biomedical Instrumentation 3 0 0 3
Pre-requisite 24BME402 Syllabus Version
1.0

Course Objectives

e To provide a foundational understanding of bio-signals, their characteristics, and
electrode configurations.

e To enable students to understand and analyze the measurement of bio-signals such
as ECG, EEG, and EMG.

e To familiarize students with the measurement techniques for non-electrical
parameters like respiration rate, blood pressure, and blood flow.

e To introduce students to biochemical measurements and the use of sensors for pH,
pO2, pCO2, and blood glucose.

e To educate students on patient safety, including the physiological effects of
electricity and protection mechanisms.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Analyze the characteristics of bio-signals in configurations
2. Explain the principles of bio-potentials, electrode-skin interface, and measurement
techniques for bio-signals and non-electrical parameters.
3. Measure and analyze bio-signals and non-electrical parameters using appropriate

techniques.
4. Evaluate the performance and accuracy of measurement techniques and safety
mechanisms.
5. Develop solutions to enhance patient safety and improve medical measurement
systems.
Unit 1 | ELECTRODE CONFIGURATION | 9

Origin of bio potential and its propagation. Frequency and amplitude ranges. Electrode
configurations: Electrode-electrolyte interface, electrode—skin interface impedance,
polarization effects of electrode — non-polarizable electrodes. Unipolar and bipolar
configuration, classification of electrodes- Surface, Needle, Microelectrodes

Unit 2 | BIOSIGNAL CHARACTERISTICS IE

Bio signals characteristics — ECG-frequency and amplitude ranges — Einthoven’s triangle,
standard 12 lead system. EEG - EEG — 10-20 electrode system, unipolar, bipolar and average
mode. EMG- unipolar and bipolar mode. EMG - Electrode configuration -unipolar and
bipolar mode. Instrumentation Amplifier

Unit 3 MEASUREMENT OF NON-ELECTRICAL 0
! PARAMETERS

Respiration rate and pulse rate measurements. Blood Pressure - indirect methods:
auscultatory method, oscillometric method, direct methods: electronic manometer, Pressure
amplifiers - systolic, diastolic, mean detector circuit. Blood flow and cardiac output
measurement: Indicator dilution, thermal dilution and dye dilution method, Electromagnetic
and ultrasound blood flow measurements

Unit 4 ‘ BIOCHEMICAL MEASUREMENTS ‘ 9
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Biochemical sensors - pH, pO2 and pCO2, Ion selective Field effect Transistor (ISFET),
Immunologically sensitive FET (IMFET), Blood glucose sensors. Blood gas analyzers,
colorimeter, flame photometer, spectrophotometer, blood cell counter, auto analyzer.

Unit 5 | PATIENT SAFETY IE
Physiological effects of electricity — important susceptibility parameters — Macro shock —
Micro shock hazards- Grounding and Shielding. Natural protective mechanisms against
electricity, Leakage current, Inspection of grounding and patient isolation, Hazards in
operation rooms, ICCU and IMCUs, Opto couplers and Pulse transformers.

| Total Lecture Hours | 45

Text Books
1. Khandpur R.S., "Handbook of Biomedical Instrumentation", 3rd edition, McGraw
Hill India, 2014.
2. John G. Webster, "Medical Instrumentation: Application and Design", 5th edition,
Wiley, 2020.
3. Joseph J. Carr and John M. Brown, “Introduction to Biomedical Equipment
Technology”, Pearson education, 2012.
Reference Books
1. Leslie Cromwell, “Biomedical Instrumentation and measurement”, 2nd edition,
Prentice hall of India, New Delhi, 2015.
2. L.A Geddas and L.E.Baker “Principles of Applied Biomedical Instrumentation”
2004.
3. Myer Kutz “Standard Handbook of Biomedical Engineering & Design”, McGraw-
Hill Publisher, 2003
Evaluation Method:
Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

con Program Outcomes (POs) f);(igcl;?l]n;ss(li’esc:ig
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - - - - - - - 1 - 2 -

2 2 3 3 - 3 - - - - - - 1 - 3 -

3 2 3 3 - 3 - - - - - - 1 - 3 -

4 2 3 2 2 - - - - - - - 1 - 2 -

5 2 2 3 - 3 - - - - - - 2 2 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BME410 | Microcontroller and Embedded Systems 3 0 2 4

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide a foundational understanding of microprocessors and microcontrollers,
including the 8086 processor and 8051 microcontroller.

e To enable students to understand and apply the concepts of interfacing devices with
microcontrollers.

e To introduce students to the ARM processor architecture and its instruction set.

e To familiarize students with the applications of microcontrollers in medical
devices.

e To develop practical skills in designing and implementing microcontroller-based
systems for biomedical applications.

Course Outcomes

1. Explain the architecture, instruction set, and programming of the 8086
Mmicroprocessor..

2. Develop interfacing solutions for input/output devices and peripherals using the 8086
microprocessor.

3. Analyze the architecture, instruction set, and embedded programming techniques of
the 8051 microcontroller.

4. Implement interfacing techniques and communication protocols for real-time

embedded applications.

5. Design and develop embedded system applications using microprocessors and
microcontrollers.

Unitl | 8086 PROCESSOR E

Evolution of Microprocessor, Review of 8085 Microprocessor, Pin description of 8086,
Architecture, Addressing modes, Minimum & Maximum mode operation, Instruction set:
Data transfer, Arithmetic, Logical, String Manipulating instructions, Control Transfer
Instructions.

Unit2 | 8051 MICROCONTROLLER K

Introduction to Microcontroller, Signal description of 8051, Architecture, Addressing modes,
Register set of 8051, Instruction set: Data transfer, Arithmetic, Logical, String Manipulating
instructions, control transfer, Special function Registers.

Unit3 | INTERFACING DEVICES [ 9

Introduction to 8251, Architecture, Processing mode, Interfacing to external memory, Time
interfacing, Basic techniques for reading & writing from I/O post pins, Interfacing 8051 to
ADC, Stepper motor, Keyboard interfacing, Liquid Crystal display (LCD).

Unit4 | ARM PROCESSOR K

Introduction to ARM Processor-ARM Processor—Processor Families — Features of ARM -
ARMT7 TDMI Architecture — Programmer®s Model — Interrupts and Exceptions- Operating
Modes— Addressing Modes — ARM Instruction Set- ARM Processor, Risk Processor,
Arduino Processer Design
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Unit 5 | APPLICATIONS IN MEDICINE ‘ 9

Mobile phone based bio signal recording, Design of pulse oximeter circuit using ARM
microcontroller, Design of EOG based home appliances using PIC microcontroller, Analysis
of EMG signal using microcontroller, Design of heart rate monitoring circuit using ARM
microcontroller

| Total Lecture Hours | 45

EXPERIMENTS
8086 Microprocessor
19. 16-bit Arithmetic Operations
20. Logical operations
21. String manipulations
8086 Programs using MASM
22. Display a message
23. Password checking
Peripherals and Interfacing
24. 8279 - Key board and Display Controller
25. 8255 - Parallel interface
26. 8253— Timer interface
8051 Microcontroller
27. 8-bit Arithmetic Operations
28. Stepper Motor Control
Tinkercad Experiment: Interfacing with Sensors and Actuators
29. LED and switch Interfacing with ARDUINO
30. Motion Sensor Interfacing and Light Sensor Interfacing with ARDUINO
31. Gas Sensor Interfacing and Servo Motor Interfacing with ARDUINO
32. Design of Robotic Arm

Total Hours 30

Text Books

1. A.K.Ray, K.M.Bhurchandi, “Advanced Microprocessor and Peripherals”, Tata
McGraw Hill, 3rd edition, 2013.

2. Andrew N.Sloss,DonimicSymes, Chris Wright, “ARM System Developer’s Guide”,
Elsevier, 1st edition, 2007.

Reference Books

1. Douglas V. Hall, “Microprocessor and Interfacing:Programming and
Hardware”,Glencoe, 2nd edition, 2006.

2. Muhammad Ali Mazidi, Janice G. Mazidi, Rolin D. McKinlay, "The 8051
Microcontroller and Embedded Systems: Using Assembly and C", 2nd Edition,
Pearson Education, 2025.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.
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COs/POs/PSOs Mapping

Program Specific

cor Program Qutcomes (POs) Out%omes (PSOs)

PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 3 2 2 3 - - - | - - 1 2 2 -
2 3 3 3 2 3 - | — | - — | - - 1 3 3 2
3 3 3 3 2 3 2 - - - - 2 2 2 1
4 3 3 3 3 3 - - - - 2 - 2 3 3 2
5 3 3 3 3 3 2 - 2 2 2 2 2 2 2 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24BME411 Biocontrol Systems 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide a foundational understanding of control systems, including open and
closed-loop systems, and their mathematical modeling.

e To enable students to analyze the time response, stability, and frequency response of
control systems.

e To familiarize students with the application of control system analysis techniques to
biological systems.

o To develop practical skills in using MATLAB and SIMULINK for control system
analysis and simulation.

e To explore the stability and response characteristics of biological control systems.

Course Outcomes

Upon completion of the course, the student should be able to:

6. Recall the basic concepts of control systems and their mathematical representations.

7. Explain the principles of time response, stability, and frequency response analysis.

8. Analyze and simulate control systems using MATLAB and SIMULINK.

9. Evaluate the performance and stability of control systems using various analysis
techniques.

10. Develop and simulate models of biological control systems, proposing
improvements for optimization.

Unit 1 | INTRODUCTION | 9

Open and Closed loop Systems, Mathematical Modeling of systems, Block diagram and
signal flow graph representation of systems — reduction of block diagram and signal flow
graph.

Unit2 | TIME RESPONSE ANALYSIS [ 9

Step and impulse responses of first order and second order systems — time domain
specifications of first and second order systems — steady state error constants.

Unit3 | STABILITY ANALYSIS K

Definition of stability, Routh- Hurwitz criteria of stability, Root locus technique —
construction of root locus and study of stability.

Unit 4 | FREQUENCY RESPONSE ANALYSIS [ 9

Frequency domain specifications — Polar plots — Bode plots — Nyquist plot — Nyquist stability
criterion, closed loop stability — Constant M and N circles.

Unit 5 | BIOLOGICAL CONTROL SYSTEM ANALYSIS [ 9

Simple models of muscle stretch reflex action — steady state analysis of muscle stretch reflex
action, transient response analysis of neuromuscular reflex model action, frequency response
of circulatory control model, Stability analysis of Pupillary light reflex, Nerve Conduction
Velocity of EMG and Electro Dermal Activity.

Total hours: 45
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Experiments
1. Plot the time response of second order system using MATLAB.

2. Plot the Unit Step response of a transfer function using MATLAB.

3. Generate a Root locus plot using MATLAB.

4. Generate a Bode plot using MATLAB.

5. Generate a Nyquist plot using MATLAB.

6. Create a simple model of muscle stretch reflex action using SIMULINK.

7. Create a simple model of pupillary light reflex action using SIMULINK.

| Total Hours | 30

Text Books

1. I.J. Nagarath and M. Gopal, Control Systems Engineering, New Age International
Publishers, 1st September, 2018.

2. Michael C K Khoo, Physiological Control Systems, IEEE Press, Prentice Hall India,
2005.

Reference Books

1. Salivahanan S. Rengaraj R. and Venkatakrishnan G. R., Control Systems
Engineering, Pearson Education India, 2015.

2. Benjamin C. Kuo, Automatic Control Systems, Prentice Hall of India, 1995.

3. Ogata, Katsuhiko and Yanjuan Yang, Modern control engineering, Vol 4, Prentice-
Hall, 2002.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.

COs/POs/PSOs Mapping

con Program Outcomes (POs) g:ﬁgi::gfg:i;
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - 2 - - - - - - 2 3 2 2

2 3 3 - 2 2 - - - - - - 2 3 2 2

3 3 3 1 2 2 - - - - - - 2 3 2 2

4 3 3 2 3 2 - - - - - - 2 3 3 1

5 3 3 2 3 2 2 1 1 - - - 3 3 3 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME412 Biomedical Instrumentation 0 0 4 2
Laboratory
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To enable students to design and implement circuits for acquiring and processing
bio-signals, including ECG, EMG, EEG, and EOG.

e To develop practical skills in designing amplifiers, filters, and signal processing
circuits for biomedical applications.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Apply the basic concepts of bio-signal acquisition and amplifier design.
Analyse the principles of bio-signal amplification, filtering, and artifact removal.
Design and implement circuits for bio-signal acquisition and processing.
Demonstrate the performance and accuracy of designed circuits.
. Develop innovative solutions for biomedical signal processing and patient safety.

TIENVRN

List of Experiments |

—

Design of pre amplifiers to acquire bio signals along with impedance matching

circuit using suitable IC’s

2. Design of ECG Amplifiers with appropriate filter to remove power line and other
artifacts.

3. Design of EMG amplifier.

4. Design a suitable circuit to detect QRS complex and measure HRV.

5. Design of frontal EEG amplifier.

6. Design of EOG amplifier to detect eye blink

7. Design a right leg driven ECG amplifier.

8. Design and study the characteristics of optical Isolation amplifier.

9. Design a Multiplexer and Demultiplexer for any two biosignals.

10. Measurement of pulse-rate using Photo transducer.

11. Measurement of pH and conductivity.

12. Measurement of blood pressure using sphygmomanometer.

13. Measurement and recording of peripheral blood flow

14. Design a PCB layout for any bio amplifier using suitable software tool.

Evaluation Method:
Continuous Assessment, End Semester Exam
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COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific
Outcomes (PSOs)

c0s PO | PO | PO | PO [ PO [ PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 - - 2 - - - - - - 2 3 2 2
2 3 3 - 2 2 - - - - - - 2 3 2 2
3 3 3 1 2 2 - - - - - - 2 3 2 2
4 3 3 2 3 2 - - - - - - 2 3 3 1
5 3 3 2 3 2 2 1 1 - - - 3 3 3 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMEA413 Biomaterials and Artificial Organs 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the classification, properties, and biocompatibility requirements of
biomaterials.

e To understand the role of metals, ceramics, and polymers in biomedical applications.

e To provide knowledge of tissue engineering principles and regenerative biomaterials.

e To familiarize students with the design principles and materials used in artificial
organs.

e To create awareness of recent advances, regulatory standards, and ethical issues in
biomaterials and artificial organs.

Course Outcomes

1. Explain the classification, properties, and biocompatibility aspects of biomaterials.

2. Apply knowledge of metals, ceramics, and polymers in selecting suitable materials
for biomedical applications.

3. Analyze the role of biomaterials in tissue engineering and regenerative medicine.

4. Evaluate the design principles, materials, and limitations of artificial organs.

5. Assess recent advances, regulatory standards, and ethical considerations in
biomaterials and artificial organ development.

Unit1 | INTRODUCTION TO BIOMATERIALS e

Definition and classification of biomaterials: metals, ceramics, polymers, and composites.
Properties of biomaterials: mechanical, chemical, surface, and biological. Biocompatibility
and bio-functionality: factors influencing material selection. Overview of degradation and
corrosion in biomaterials.

Unit 2 METALS, CERAMICS, AND POLYMERS IN BIOMEDICAL | 10
APPLICATIONS

Metals in biomedical applications: stainless steel, titanium, cobalt-chromium alloys.
Ceramics in biomedical applications: alumina, zirconia, and bioactive glasses. Polymers in
biomedical applications: biodegradable and non-biodegradable polymers. Case studies:
selection of materials for orthopaedic implants, dental applications, and cardiovascular
devices.

Unit 3 TISSUE ENGINEERING AND REGENERATIVE 9
BIOMATERIALS

Introduction to tissue engineering and regenerative medicine. Scaffolds in tissue
engineering: materials and design considerations. Biomaterials for skin, cartilage, and bone
regeneration. Advances in regenerative biomaterials and their clinical applications.

Unit4 | ARTIFICIAL ORGANS [ 8

Principles of artificial organ design and function. Artificial organs: heart, kidney, liver,
pancreas, and lung. Biomaterials used in the fabrication of artificial organs. Limitations and
challenges in the development of artificial organs.

Unit 5 RECENT ADVANCES, REGULATORY AND ETHICAL
CONSIDERATIONS
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Recent advances in smart biomaterials, drug delivery, and bioactive materials. Regulatory
standards and testing protocols for biomaterials and artificial organs. Ethical considerations
in the development and use of artificial organs. Future trends and challenges in biomaterials
and artificial organ research.

‘ Total Lecture Hours | 45

Text Books
1. Park, J.B., & Bronzino, J.D. Biomaterials: Principles and Applications. CRC Press.
2. Ratner, B.D., Hoffman, A.S., Schoen, F.J., & Lemons, J.E. Biomaterials Science: An
Introduction to Materials in Medicine. Elsevier.

Reference Books
1. Hench, L.L., & Jones, J.R. Biomaterials, Artificial Organs and Tissue Engineering.
Woodhead Publishing.
2. Buddy D. Ratner, Biomaterials Science: An Introduction to Materials in Medicine.
Elsevier.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific
Outcomes (PSOs)

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

Program Qutcomes (POs)
COs
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME414 Diagnostic and Therapeutic Equipment 3 0 2 4

Pre-requisite Syllabus Version
24BME409 1.0

Course Objectives

e Understand the devices for measurement of parameters related to cardiology.
e [llustrate the recording and measurement of EEG

Demonstrate EMG recording unit and its uses.

Explain diagnostic and therapeutic devices related to respiratory parameters.
Understand the various sensory measurements that hold clinical importance.

Course Outcomes

Describe the working and recording setup of all basic cardiac equipment.
Understand the working and recording of all basic neurological equipment’s.
Discuss the recording of diagnostic and therapeutic equipment’s related to EMG.
Explain about measurements of parameters related to respiratory system.

. Describe the measurement techniques of sensory responses.

Nk W=

Unit1l | CARDIAC EQUIPMENT | 9

Electrocardiograph, Normal and Abnormal Waves, Heart rate monitor, Holter Monitor,
Phonocardiography, ECG machine maintenance and troubleshooting, Cardiac Pacemaker-
Internal and External Pacemaker— Batteries, AC and DC Defibrillator- Internal and External,
Defibrillator Protection Circuit.

Unit2 | NEUROLOGICAL EQUIPMENT | 9

Clinical significance of EEG, Multi-channel EEG recording system, Epilepsy, Evoked
Potential Visual, Auditory and Somatosensory, MEG (Magneto Encephalo Graph). EEG Bio
Feedback Instrumentation. EEG system maintenance and troubleshooting.

Unit 3 MUSCULAR AND BIOMECHANICAL EQUIPMENT ’ 9

Recording and analysis of EMG waveforms, fatigue characteristics, Muscle stimulators,
nerve stimulators, Nerve conduction velocity measurement, EMG Bio Feedback
Instrumentation. Static Measurement — Load Cell, Pedobarograph. Dynamic Measurement —
Velocity, Acceleration, GAIT, Limb position.

Unit 4 RESPIRATORY MEASUREMENT AND ASSIST SYSTEM 9

Instrumentation for measuring the mechanics of breathing — Spirometer -Lung Volume and
vital capacity, measurements of residual volume, Pneumotachometer — Airway resistance
measurement, Whole body Plethysmograph, Intra-Alveolar and Thoracic pressure
measurements, Apnoea Monitor. Types of Ventilators — Pressure, Volume, and Time
controlled. Flow, Patient Cycle Ventilators, Humidifiers, Nebulizers, Inhalators.

Unit 5 ‘ DIATHERMY & ULTRASONIC EQUIPMENTS ’ 9

Short wave diathermy, ultrasonic diathermy, Microwave diathermy, Electro surgery machine
- Current waveforms. Diagnosis: Tissue Reaction, Basic principles of Echo technique,
display techniques A, B and M mode, B Scan, Application of ultrasound.

‘ Total Lecture Hours ‘ 45+15= 60
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LIST OF EXPERIMENTS: |

1. Measurement of visually and auditory evoked potential.

2. Measurement of output intensity from shortwave and ultrasonic diathermy.

3. Measurement of various physiological signals using biotelemetry.

4. Electrical safety measurements.

5. Measurement of stimulation current waveforms used in medical stimulator.

6. Analyze the working of ESU—cutting and coagulation modes.

7. Recording of Audiogram.

8. Measurement of Oxygen Saturation and Heart Rate using Pulse-oximeter.

9. Study of heart lung machine model.

Textbooks

1. John G. Webster, “Medical Instrumentation Application and Design”, 4th edition,
Wiley India PvtLtd,New Delhi, 2015

2. Joseph J. Carr and John M. Brown, “Introduction to Biomedical Equipment
Technology”, Pearson education, 2012.

3. Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Pearson

Education, New Delhi, 2007.

Reference Books

4.

5.

6.

L.A Geddes and L.E.Baker, “Principles of Applied Biomedical Instrumentation”, 3rd
Edition, 2008.

Khandpur. R.S.,“Handbook of Biomedical Instrumentation”. Second Edition. Tata
McGrawHill Pub. Co.,Ltd. 2003.

Antony Y.K.Chan,”Biomedical Device Technology, Principles and design”, Charles
Thomas Publisher Ltd, I1linois, USA, 2008.

Evaluation Method :

Theory: 75% weightage for Continuous Assessment, End Semester Exam

Lab: 25% weightage for Continuous Assessment, End Semester Practical Exam

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 1 - 2 2 - - - - - 2 3 3 2

2 3 3 1 2 2 2 - - - - - 2 3 3 2

3 3 2 2 2 2 2 - - - - - 2 3 3 2

4 3 2 2 1 2 3 1 - - - - 2 3 3 2

5 3 2 1 1 2 2 1 - - - - 3 3 3 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L| T]| P C
24BMEA415 Artificial Intelligence and Machine learningin | 3 | 0 0 3
Medicine
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To explain uninformed and heuristic search techniques.

e To apply techniques for reasoning under uncertainty.

e To describe the fundamentals of machine learning and supervised learning
algorithms.

e To analyze ensemble and unsupervised learning algorithms.

e To explain the fundamentals of deep learning using neural networks and their
applications.

Course Outcomes

1. Demonstrate the ability to use uninformed and heuristic search techniques to solve
artificial intelligence problems.

2. Apply reasoning techniques under uncertainty for decision-making in intelligent
systems.

3. Implement basic machine learning models using supervised learning algorithms.

4. Evaluate ensemble and unsupervised learning algorithms for suitable problem
scenarios.

5. Develop simple deep learning models using neural networks for practical
applications.

Unit1 | PROBLEM SOLVING BB

Introduction to AI - Al Applications - Problem solving agents — search algorithms —
uninformed search strategies — Heuristic search strategies — Local search and optimization
problems — adversarial search — constraint satisfaction problems (CSP).

Unit 2 ‘ PROBABILISTIC REASONING ‘ 10

Acting under uncertainty — Bayesian inference — naive bayes models. Probabilistic reasoning
— Bayesian networks — exact inference in BN — approximate inference in BN — causal
networks.

Unit3 | SUPERVISED LEARNING BB

Introduction to machine learning — Linear Regression Models: Least squares, single &
multiple variables, Bayesian linear regression, gradient descent, Linear Classification
Models: Discriminant function — Probabilistic discriminative model - Logistic regression,
Probabilistic generative model — Naive Bayes, Maximum margin classifier — Support vector
machine, Decision Tree, Random forests.

Unit 4 ENSEMBLE TECHNIQUES AND UNSUPERVISED 8
LEARNING

Combining multiple learners: Model combination schemes, Voting, Ensemble Learning -
bagging, boosting, stacking, Unsupervised learning: K-means, Instance Based Learning:
KNN, Gaussian mixture models and Expectation maximization.

Unit5 | NEURAL NETWORKS [ 9

Perceptron - Multilayer perceptron, activation functions, network training — gradient descent
optimization — stochastic gradient descent, error backpropagation, from shallow networks to
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deep networks —Unit saturation (aka the vanishing gradient problem) — ReLU,
hyperparameter tuning, batch normalization, regularization, dropout.

| Total Lecture Hours | 45

Text Books

1. Stuart Russell and Peter Norvig, “Artificial Intelligence — A Modern Approach”,
Fourth Edition, Pearson Education, 2021.
2. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition,
2020.
Reference Books
1. Dan W. Patterson, “Introduction to Al and ES”, Pearson Education,2007.
2. Kevin Night, Elaine Rich, and Nair B., “Artificial Intelligence”, McGraw Hill, 2008.
3. Patrick H. Winston, "Artificial Intelligence", Third Edition, Pearson Education, 2006.
4. Deepak Khemani, “Artificial Intelligence”, Tata McGraw Hill Education, 2013
(http://nptel.ac.in/).
5. Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer,
2006.
6. Tom Mitchell, “Machine Learning”, McGraw Hill, 3rd Edition,1997.
7. Charu C. Aggarwal, “Data Classification Algorithms and Applications”, CRC Press,
2014.
8. Mehryar Mohri, Afshin Rostamizadeh, Ameet Talwalkar, “Foundations of Machine
Learning”, MIT Press, 2012.
Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 2 3 0 0 2 0 0 0 0 0 0 1 0 3 0

2 2 3 0 2 2 1 0 0 0 0 0 1 1 3 0

3 2 3 2 2 3 0 0 0 0 0 0 2 1 3 1

4 2 3 2 2 3 0 0 0 0 0 0 2 1 3 1

5 2 3 2 2 3 0 0 0 0 0 0 3 2 3 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMEA416 Medical Assist Devices 3 0 0 3
Pre-requisite Syllabus Version
24BME414 1.0

Course Objectives

e To introduce the principles and operation of cardiac assist and heart support devices.

e To understand the working and functional parameters of hemodialysis systems.

e To study the testing methods and technologies used in hearing aids.

e To provide knowledge of prosthetic and orthotic assistive devices.

e To familiarize students with blood-interfacing implants, stimulators, and artificial
organ support systems.

Course Outcomes

1. Explain the working principles of cardiac assist devices and prosthetic heart valves.

2. Describe the construction and operation of hemodialysers and dialysis monitoring

systems.

Analyze hearing assessment methods and modern hearing aid technologies.

4. Differentiate various prosthetic, orthotic, and sensory assist devices used for
rehabilitation.

5. Discuss neural implants, pacemakers, artificial organs, and electrical stimulation
devices used in biomedical practice.

(O8]

Unit1l | CARDIAC ASSIST DEVICES | 9

Principle of External counter pulsation techniques, intra-aortic balloon pump, Auxiliary
ventricle and schematic for temporary bypass of left ventricle, prosthetic heart valves.

Unit2 | HUMAN DIALYSIS | 10

Artificial kidney, Dialysis action, hemodialyser unit, membrane dialysis, portable dialyser
monitoring and functional parameters.

Unit3 | HEARING AIDS 9

Common tests — audiograms, air conduction, bone conduction, masking techniques, SISI,
Hearing aids — principles, drawbacks in the conventional unit, DSP based hearing aids.

Unit 4 ‘ PROSTHETIC AND ORTHODIC DEVICES ’ 8

Hand and arm replacement — different types of models, externally powered limb prosthesis,
feedback in orthotic system, functional electrical stimulation, sensory assist devices.

Unit5 | COGNITIVE FUNCTIONS | 9

Neural and neuromuscular implants, heart valve implants, heart and lung assist devices,
artificial heart, cardiac pacemakers, artificial blood. Transcutaneous electrical nerve
stimulator.

| Total Lecture Hours | 45

Text Books

1. Joseph D. Bronzino, The Biomedical Engineering Handbook, Third Edition: Three
Volume Set, CRC Press,2006

2. Marion. A. Hersh, Michael A. Johnson, Assistive Technology for visually impaired
and blind, Springer Science & Business Media, 1st edition, 12-May-2010

3. Yadin David, Wolf W. von Maltzahn, Michael R. Neuman, Joseph. D, Bronzino,
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Clinical Engineering, CRC Press, 1st edition,2010.

Reference Books

1. Kenneth J. Turner Advances in Home Care Technologies: Results of the match
Project, Springer, 1stedition, 2011.

2. Gerr M. Craddock Assistive Technology-Shaping the future, IOS Press, 1st edition,
2003.

3. 3D Printing in Orthopaedic Surgery, Matthew Dipaola, Elsevier 2019 ISBN 978 -0-
323 662116

4. Cardiac Assist Devices, Daniel Goldstein (Editor), Mehmet Oz (Editor), Wiley-
Blackwell April 2000 ISBN: 978-0-879-93449-1

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

cor Program Outcomes (POs) (l;l;lotil(;z:nn;ss(ppescglsc)
PO | PO | PO | PO | PO | PO | PO |PO|PO|PO | PO |PO|PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 2 2 2 i 1 3 2 -

2 3 3 2 2 3 1 2 - =-1-1 - 1 3 3 -

3 2 2 - 2 3 o e 2 - 1 - 3 2

4 2 2 3 - 2 - =12 2 - 1 3 - 3

5 3 3 3 3 2 2 1 2 = e 1 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMEA417 Biomedical Signal Processing 3 1 0 4
Pre-requisite Syllabus Version
1.0

Course Objectives

e To introduce the fundamental concepts of biomedical signals and their
characteristics.

e To understand preprocessing methods for noise removal and enhancement of
biomedical signals.

e To study feature extraction and analysis methods in time, frequency, and time-
frequency domains.

e To learn classification techniques for biomedical signals and their clinical
interpretations.

e To explore real-world biomedical applications and recent advancements in the field.

Course Outcomes

1. Identify and describe different types of biomedical signals and their characteristics.
2. Apply preprocessing techniques to remove noise and artifacts from biomedical
signals.

3. Extract features and analyze biomedical signals using time, frequency, and time-
frequency methods.

4. Implement basic classification methods to interpret biomedical signals in real-life
scenarios.

5. Demonstrate awareness of applications and emerging trends in biomedical signal
processing for healthcare and medical technology.

Unit1 | BASICS OF BIOMEDICAL SIGNALS | 9

Introduction to biomedical signals — examples: ECG, EEG, EMG, PCG — properties of
biomedical signals — sources of noise and artifacts — basics of sampling and digitization —
simple review of Fourier and Z-transforms in signal analysis and Discrete Transform.

Unit2 | SIGNAL PREPROCESSING TECHNIQUES [ 9

Need for preprocessing — removal of noise and artifacts — filters for biomedical signals (FIR
and IIR) — power line interference removal — baseline wander correction — smoothing and
averaging — introduction to adaptive filtering and wavelet-based denoising.

Unit3 | SIGNAL FEATURE EXTRACTION | 9

Time-domain analysis: amplitude, duration, intervals, and peak detection — frequency-
domain analysis: power spectrum and spectral estimation — time-frequency methods: short-
time Fourier transform, basics of wavelet transform — simple introduction to statistical and
nonlinear features.

Unit 4 ‘ CLASSIFICATION AND INTERPRETATION OF SIGNALS ’ 9

Introduction to pattern recognition — simple classifiers: KNN, LDA, SVM — basics of neural
networks — performance measures: sensitivity, specificity, accuracy — case studies: ECG
rhythm detection, EEG seizure detection, EMG for muscle activity — role of biomedical
engineers in interpreting results.
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Unit 5 BIOMEDICAL APPLICATIONS AND EMERGING 0
1 TRENDS

Applications in healthcare: patient monitoring, prosthetic control, brain-computer interface
— wearable devices for biomedical signals — introduction to telemedicine and remote
monitoring — biomedical data compression — overview of recent trends: Al in healthcare, big
data in biomedical applications — ethical aspects of patient data handling.

‘ Total Lecture Hours ‘ 45

Text Books

1. Rangayyan, R. M. — Biomedical Signal Analysis: A Case-Study Approach, Wiley-
IEEE Press, 2015.

2. Cohen, Leon. — Biomedical Signal Processing: Principles and Techniques, CRC
Press, 2019.

3. Akay, Metin. — Biomedical Signal Processing, Academic Press, 1994.

Reference Books

1. Dewan, R. M., and Reddy, P. S. — Biomedical Signal Processing: Principles and
Applications, McGraw Hill, 2012.

2. Englehart, Kevin, and Hudgins, Bernard. — Time-Frequency Methods in Biomedical
Signal Processing, CRC Press, 2011.

COs/POs/PSOs Mapping

con Program Qutcomes (POs) f)l;lotgcl(;?nrzss(p]fscglsc)
PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 2 2 2 - - | - - - 1 3 2 -

2 3 3 2 2 3 1 2 - | - - - 1 3 3 -

3 2 2 - 2 3 - - - | - 2 - 1 - 3 2

4 2 2 3 - 2 - - 2 2 - 1 3 - 3

5 3 3 3 3 2 2 1 2 - - - 1 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME418 Biosignal Processing with Simulation Lab 0 0 4 2
Pre-requisite Syllabus Version
1.0

Course Objectives

To provide practical exposure to biomedical signal acquisition, preprocessing, and
analysis.

To implement filtering, feature extraction, and classification methods on biomedical
data.

To develop familiarity with software tools (MATLAB / Python) for biomedical signal
processing.

To enhance interpretation skills by applying algorithms on real-world biomedical
datasets.

To relate theoretical knowledge to practical healthcare applications.

Course Outcomes

AW N —

5.

Record and visualize different biomedical signals.

Apply digital filtering and preprocessing techniques on raw biomedical data.
Extract meaningful features in time, frequency, and time-frequency domains.
Implement basic classification algorithms for biomedical signal interpretation.
Analyze real-world biomedical datasets and present findings effectively.

List of Experiments

1.

Introduction to Biomedical Signal Processing Tools

Familiarization with MATLAB / Python toolboxes for signal acquisition, display, and
basic analysis.

Acquisition of Biomedical Signals

Recording of ECG, EEG, and EMG signals using available hardware / open datasets.
Preprocessing of Signals

Implementation of digital filters (FIR, IIR) for noise removal, baseline wander
correction, and powerline interference reduction.

Signal Denoising Techniques

Application of wavelet transform and adaptive filtering for artifact removal.

ECG Signal Analysis

Detection of P-QRS-T waves, calculation of heart rate, and HRV (heart rate
variability) analysis.

EEG Signal Analysis

Extraction of basic frequency bands (delta, theta, alpha, beta) using spectral analysis.
EMG Signal Analysis

Feature extraction for muscle activity — RMS value, zero crossing rate, and spectral
features.

Feature Extraction Methods

Implementation of time-domain and frequency-domain feature extraction on given

biomedical signals.

87



10.

Classification of Biomedical Signals

Application of simple classifiers (KNN, LDA, SVM) to distinguish normal vs

abnormal ECG/EEG.
Case Study Experiment

Real-world dataset analysis (e.g., MIT-BIH arrhythmia database) — preprocessing,
feature extraction, classification, and performance evaluation.

Evaluation Method:
Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

o Program Qutcomes (POs) gl;lotgcl(;?nrzss(plfscglsc)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 3 2 2 2 e 1 3 2 -

2 3 3 2 2 3 1 2 o 1 3 3 -

3 2 2 - 2 3 - - -1 - 2 - 1 - 3 2

4 2 2 3 - 2 - | - 2 2 - 1 3 - 3

5 3 3 3 3 2 2 1 2 - - | - 1 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T|P
24BMESO01 Dynamics of Biofluids 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the basics of fluid mechanics

To Analyse Different Fluid Flow Types

To Apply Boundary Layer Concepts to Fluid Dynamics

To Examine Hemodynamic Flow Patterns in the Cardiovascular System
To Evaluate Mechanical Forces in the Circulatory System

Course Outcomes

1. Define Key Terms and Principles in Fluid and Non-Fluid Mechanics
2. Explain and Differentiate Between Laminar and Turbulent Flows

3. Apply Boundary Layer Equations to Practical Problems

4. Analyze Hemodynamic Waveforms in the Aortic System

5. Create a Comprehensive Analysis of Circulatory System Mechanics

Unit 1 | MECHANICS OF FLUIDS AND NON-FLUIDS [ 9

Fluids and nonfluids, continuum coordinate systems, force and moments, stress at a point,
rate of strain, properties of fluids, classification of fluids.

Unit 2 | FUNDAMENTALS OF FLUID FLOW IE

Different types of fluid flows, laminar and turbulent flow, transition from laminar to
turbulent flow, laminar flowannulus, laminar flow between parallel plates, measurement of
viscosity.

Unit 3 | BOUNDARY LAYER DYNAMICS | 9

Development of boundary layer, estimates of boundary layer thickness, boundary layer
equation, nature of turbulence, smooth and rough surface, boundary layer separation.

Unit 4 | HEMODYNAMIC ANALYSIS [ 9

Friction loss in flow in a tube, velocity distribution of aortic system, waveform of pressure
and velocity in aorta, wave reflections and impedance in arterial segments, blood flow in
veins and blood flow in capillaries.

Unit 5 |  MECHANICS OF THE CIRCULATORY SYSTEM | 9

Control theory and system analysis, mechanical analysis of circulatory systems, basic
concept of myocardial mechanics, index of contractibility, fluid dynamics of aortic and
mitral valves.

\ Total Lecture Hours ’ 45

Text Books
1. Dr. R. K. Bansal, A Text Book of Fluid Mechanics, Laxmin Publications (P) Ltd.,
New Delhi.

2. Lee Waite, “Biofluid Mechanics in Cardiovascular Systems”, The McGraw-Hill
Companies, 2006.

3. K.L.Kumar, “Engineering fluid mechanics”, Eurasia Publishing House (P) Ltd.,
New Delhi, 1998.
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Reference Books

10. D.H.Bergel, “Cardiovascular fluid dynamics” Vol. I, Academic press, London &
New York, 1972.
11. Frank Bell, “Principles of Mechanics and Biomechanics” , Stanley Thorne
(Publishers) Ltd., 1998.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) g:iﬁ;i:ssg)escgl:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - - - - - - - - 1 2 - -

2 2 3 - 2 - - - - - - - 1 2 - -

3 2 2 3 2 - - - - - - - 1 3 - -

4 2 3 2 3 - 2 - - - - - 1 3 - 2

5 2 3 2 3 - 2 - - - - - 1 3 - 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L| T P
24BMES02 Nanotechnology and Applications 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the fundamental concepts and classifications of nanotechnology and
nanostructures.

e To provide knowledge on fabrication and synthesis techniques of nanomaterials.

e To understand the optical, electrical, and structural properties and measurement
methods of nanomaterials.

e To study various nanostructures and their interactions with biological and material
systems.

e To expose students to multidisciplinary applications of nanotechnology in
electronics, diagnostics, environment, and energy.

Course Outcomes

1. Explain the basic concepts, structures, and classifications of nanoparticles and
nanomaterials.

2. Describe fabrication, synthesis, and lithography techniques used in nanomaterial
production.

3. Analyze the physical and optical properties of nanomaterials using advanced
measurement tools.

4. Discuss different nanostructures and their applications in biomedical and engineering
fields.

5. Apply nanotechnology principles to diagnostic, environmental, electronic, and
energy-related applications.

Unit 1 | INTRODUCTION TO NANOTECHNOLOGY | 9

Basic Structure of Nanoparticles- Kinetics in Nanostructured Materials- Zero-dimensional,
size and shape of nanoparticles; one-dimensional and two dimensional nanostructures-
clusters of metals and semiconductors, bio-nanoparticles.

Unit 2 FABRICATION AND CHARACTERIZATION OF 0
! NANOMATERIALS

Types of Nanomaterials (Quantum dots, Nanoparticles, Nanocrystals, Dendrimers,
Buckyballs, Nanotubes); Gas, liquid, and solid —phase synthesis of nanomaterials;
Lithography techniques (Photolithography, Dip-pen and Electron beam lithography); Thin
film deposition; Electrospinning. Bio-synthesis of nanomaterials.

Unit 3 PROPERTIES AND MEASUREMENT OF 0
! NANOMATERIALS

Optical Properties: Absorption, Fluorescence, and Resonance; Methods for the measurement
of nanomaterials; Microscopy measurements: SEM, TEM, AFM and STM. Confocal and
TIRF imaging.

Unit 4 \ NANO STRUCTURES | 9

Carbon Nanotubes, Fullerenes, Nanowires, Quantum Dots. Applications of nanostructures.
Reinforcement in Ceramics, Drug delivery, Giant magnetoresistance, etc. Cells response to
Nanostructures

Unit 5 | APPLICATIONS OF NANOTECHNOLOGY [ 9
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Nano electronics, Nanosensors, Nanotechnology in Diagnostics applications, Environmental
and Agricultural Applications of nanotechnology, Nano technology for energy systems

| Total Lecture Hours | 45

Text Books

1.

D. Michael Ashby, Paulo Ferreira, Daniel L. Schodek, Butterworth-Heinemann,
Nanomaterials, Nanotechnologies and Design: An Introduction to Engineers and
Architects, 2009.

Di Ventra, Massimiliano; Evoy, Stephane; Heflin, James R., Introduction to
Nanoscale Science and Technology, Springer publications, 2004.

Vinod Labhasetwar, Diandra L. Leslie Pelecky, Biomedical Applications of
Nanotechnology, Wiley Interscience A John Wiley & Son, Inc., Publication, 2007

Reference Books

1.
2.
3.

9]

Chattopadhyay, Introduction to Nanoscience and Nanotechnology, PHI, 2009

B.k. Parthasarathy, Nanoscience and Nanotechnology, Gyan Books, 2007

Vicki H. Grassian, Nanoscience and Nanotechnology: Environmental and Health
Impacts (Hardcover 2008), John Wiley & Sons

T. Pradeep, Nano — The essentials, McGrawHill publishers, 2008

Bhushan, Bharat (Ed.), Springer Handbook of Nanotechnology, Springer
publications, 2nd rev. and extended ed., 2007

Tuan VoDinh, Nanotechnology in Biology and Medicine: Methods, Devices, and
Applications, CRC Press, Jan 2007

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

con Program Outcomes (POs) f)ll'lotil(;?nlzss(plfscglsc)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 2 2 2 o e 1 3 2 -

2 3 3 3 2 3 1 2 o e e 1 3 3 2

3 3 3 2 3 3 i e e 2 - 1 2 3 3

4 3 3 3 2 3 2 2 2 2 - 1 3 3 3

5 3 3 3 2 3 2 - 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMES03 3D Printing in Medical Applications 3 0 0 3

Pre-requisite | NIL Syllabus Version
1.0

Course Objectives

e To introduce the principles and technologies of 3D printing, specifically in medical
applications.

e To understand the use of 3D printing for creating medical models, implants, and
prosthetics.

e To explore advanced materials and methods in medical 3D printing, along with
regulatory and ethical considerations.

Course Outcomes

1. Explain the basic principles, processes, materials, and workflow of 3D printing
technologies.

2. Apply 3D printing techniques to create anatomical models for medical education
and surgical planning.

3. Design patient-specific prosthetics and implants using suitable biocompatible
materials.

4. Analyze the principles and applications of bioprinting in tissue engineering and
regenerative medicine.

5. Evaluate future trends, regulatory requirements, and ethical issues in healthcare 3D
printing.

Unit 1 ‘ INTRODUCTION TO 3D PRINTING TECHNOLOGY ‘ 9

Fundamentals of 3D printing: principles and processes. Overview of 3D printing
technologies: FDM, SLA, SLS, DMLS, and others. Materials used in 3D printing:
polymers, metals, ceramics, and composites. 3D printing workflow: design, modeling,
slicing, and printing.

Unit 2 3D PRINTING FOR MEDICAL MODELS AND SURGICAL 10
PLANNING

Creating anatomical models for educational and pre-surgical planning. Applications of
3Dprinted models in complex surgeries (cardiac, orthopedic, craniofacial). Case studies:
How 3D printing aids in pre-surgical assessments and simulations. Software for medical
modeling (Mimics, MeshMixer) and model accuracy considerations.

Unit 3 ‘ 3D PRINTING FOR PROSTHETICS AND IMPLANTS ‘ 9

Design and fabrication of patient-specific prosthetics. Use of biocompatible materials for
implants (e.g., titantum and PEEK). Applications in orthopedic, dental, and craniofacial
implants. Case studies on customized prosthetics and implant success rates.

Unit 4 ‘ BIOPRINTING AND TISSUE ENGINEERING ‘ 8

Principles of bioprinting and its distinction from conventional 3D printing. Materials and
cell-laden bio-inks for bioprinting. Applications in tissue engineering (skin, cartilage, and
organoids). Challenges and advancements in bioprinting for regenerative medicine.

Unit 5 FUTURE DIRECTIONS, REGULATORY, AND ETHICAL 9
CONSIDERATIONS

Recent advancements in 3D printing technologies and materials. Regulatory requirements
for 3Dprinted medical devices. Ethical issues related to 3Dprinted prosthetics, implants, and
tissues. Future potential and limitations of 3D printing in healthcare.
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Total Lecture Hours \ 45

Text Books

1. Gibson, I., Rosen, D., & Stucker, B. Additive Manufacturing Technologies: 3D Printing,

Rapid Prototyping, and Direct Digital Manufacturing. Springer, 3 edition, 2020.

2. Bopaya Bidanda, Paulo J. Bartolo. Bio-Materials and Prototyping Applications in

Medicine. Springer, 2™ edition, 2020.

Reference Books

1. Chua, C.K., & Yeong, W.Y. Bioprinting: Principles and Applications. World Scientific,
2015.
2. Rengier, F., et al. "3D Printing in Medical Applications — A Review of Current and Future

Potential." European Radiology, 2010.

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PSO|PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 3 2 2 2 - - - - - 1 3 2 -
2 3 3 3 2 3 1 2 - - - - 1 3 3 2
3 3 3 2 3 3 - - - - 2 - 1 2 3 3
4 3 3 3 2 3 2 2 2 2 - 1 3 3 3
5 3 3 3 2 3 2 — 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24BMES04 Medical Robotics 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the fundamentals of automation, robot classification, and robot
kinematics.

e To provide knowledge of forward and inverse kinematics, workspace analysis, and
trajectory planning.

e To understand robot vision techniques and image processing methods.

e To study robot task planning, motion planning, and simulation concepts.

e To expose students to biomedical and medical applications of robotics.

Course Outcomes

1. Explain the basic concepts of robotics, coordinate transformations, and direct
kinematics of robotic manipulators.

2. Analyze inverse kinematics, workspace, and trajectory planning for multi-axis
robots.

3. Describe robot vision principles and image processing techniques used for object
recognition and calibration.

4. Discuss task planning, grasp planning, and motion simulation in robotic systems.

Apply robotic principles to biomedical, rehabilitation, and surgical applications.

9]

Unit 1 | INTRODUCTION |9

Introduction Automation and Robots, Classification, Application, Specification, Notations,
Direct Kinematics Dot and cross products, Coordinate frames, Rotations, Homogeneous
coordinates Link coordination arm equation — Five-axis robot, Four-axis robot, Six-axis
robot.

Unit 2 | KINEMATICS K

Inverse Kinematics — General properties of solutions tool configuration, Five axis robots,
Three Four axis, Six axis Robot, Workspace analysis and trajectory planning work envelope
and examples, workspace fixtures, Pick and place operations, Continuous path motion,
Interpolated motion, Straight-line motion.

Unit 3 | ROBOT VISION |9

Robot Vision Image representation, Template matching, Polyhedral objects, Shane analysis,
Segmentation — Thresholding, region labelling, Shrink operators, Swell operators, Euler
numbers, Perspective transformation, Structured illumination, Camera calibration.

Unit 4 \ PLANNING | 9

Task Planning Task level programming, Uncertainty, Configuration, Space, Gross motion,
Planning, Grasp Planning, Fine-motion planning, Simulation of planar motion, Source and
Goal scenes, Task Planner simulation.

Unit 5 |  APPLICATIONS OF ROBOTICSINMEDICINE | 9

Applications in Biomedical Engineering — Bio Engineering Biologically Inspired Robots,
Neural Engineering, Application in Rehabilitation — Interactive Therapy, Bionic Arm,
Clinical and Surgical — Gynaecology, Orthopaedics, Neurosurgery

‘ Total Lecture Hours ‘ 45

Text Books
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1. Robert Schilling, “Fundamentals of Robotics-Analysis and control”, Prentice Hall,

2003.

2. J.J.Craig, “Introduction to Robotics”, Pearson Education, 2005.

Reference Books

1. Staugaard, Andrew C,“Robotics and Artificial Intelligence: An Introduction to

Applied Machine Learning”, Prentice Hall Of India, 1987

2. Grover, Wiess, Nagel, Oderey, “Industrial Robotics: Technology, Programming and

Applications”, McGraw Hill, 1986.

3. Wolfram Stadler, “Analytical Robotics and Mechatronics”, McGraw Hill, 1995.

4. Saeed B. Niku, “Introduction to Robotics: Analysis, Systems, Applications”, Prentice

Hall, 2001.

5. K. S.Fu, R. C. Gonzales and C. S. G. Lee, “Robotics”, McGraw Hill, 2008.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

o Program Qutcomes (POs) f)l;lotgcl(;illzss(p]fscglsc)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 3 2 2 2 i e | 3 2 -

2 3 3 3 2 3 i e e e e 1 3 3 2

3 3 3 2 3 3 i e e 2 - 1 2 3 3

4 3 3 3 2 3 2 - 2 2 3 3 3

5 3 3 3 2 3 2 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L| T P
24BMESO05 Industrial Safety and Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To Understand the Introduction and basic Terminologies safety.

e To enable the students to learn about the Important Statutory Regulations and
standards.

e To enable students to Conduct and participate the various Safety activities in the
Industry.

e To have knowledge about Workplace Exposures and Hazards.

e To assess the various Hazards and consequences through various Risk Assessment
Techniques.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Understand the basic concept of safety.
2. Obtain knowledge of Statutory Regulations and standards.
3. Know about the safety Activities of the Working Place.
4. Analyze on the impact of Occupational Exposures and their Remedies
5. Obtain knowledge of Risk Assessment Techniques.

Unit1l | SAFETY TERMINOLOGIES | 9

Hazard-Types of Hazard- Risk-Hierarchy of Hazards Control Measures-Lead indicators- lag
Indicators-Flammability- Toxicity Time-weighted Average (TWA) - Threshold LimitValue
(TLV) - Short Term Exposure Limit (STEL)- Immediately dangerous to life or health
(IDLH)- acute and chronic Effects- Routes of Chemical Entry-Personnel Protective
Equipment- Health and Safety Policy-Material Safety Data Sheet MSDS

Unit 2 | STANDARDS AND REGULATIONS ‘ 9

Indian Factories Act-1948- Health- Safety- Hazardous materials and Welfare- ISO
45001:2018 occupational health and safety (OH&S) - Occupational Safety and Health Audit
1S14489:1998- Hazard Identification and Risk Analysis- code of practice IS 15656:2006

Unit3 | SAFETY ACTIVITIES IE

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

Unit4 | WORKPLACE HEALTH AND SAFETY | 9

Noise hazard- Particulate matter- musculoskeletal disorder improper sitting poster and lifting
Ergonomics RULE & REBA- Unsafe act & Unsafe Condition- Electrical Hazards- Crane
Safety- Toxic gas Release

Unit5 | HAZARD IDENTIFICATION TECHNIQUES | 9

Job Safety Analysis-Preliminary Hazard Analysis-Failure mode and Effects Analysis-
Hazard and 187 188 Operability- Fault Tree Analysis- Event Tree Analysis Qualitative and
Quantitative Risk Assessment- Checklist Analysis- Root cause analysis- What-If Analysis-
and Hazard Identification and Risk Assessment

‘ Total Lecture Hours ‘ 45
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Text Books

1. R.K. Jain and Prof. Sunil S. Rao, Industrial Safety, Health and Environment
Management Systems Khanna Publishers, 2023.

2. Frank Lees, ‘Lees’ Loss Prevention in Process Industries. Butterworth-Heinemann
publications, UK, 4th Edition, 2012.

Reference Books

1. L. M. Deshmukh, Industrial Safety Management: Hazard Identification and Risk
Control McGraw-Hill Education, 2014.
2. John Ridley & John Channing, Safety at Work: Routledge, 7th Edition, 2008

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

o Program Qutcomes (POs) f)l;lotgcl(;?nrzss(p]fscglsc)
PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 2 2 2 — — — | = — — 1 3 2 -

2 3 3 3 2 3 - - - | - - - 1 3 3 2

3 3 3 2 3 3 - - - | - 2 - 1 2 3 3

4 3 3 3 2 3 2 - 2 2 2 2 3 3 3

5 3 3 3 2 3 2 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMES06 Biomechanics 3 0 0 3

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

To explain the fundamental principles of mechanics.

To explain the mechanics of physiological systems.

To explain the mechanics of human joints.

To illustrate mathematical models used in the analysis of biomechanical systems.
To apply computational modeling and ergonomics concepts in biomechanics.

Course Outcomes

1. Explain the principles of mechanics relevant to biomechanical systems.

Outline the principles of biofluid dynamics in physiological systems.

Explain the fundamentals of biosolid mechanics.

Apply joint mechanics concepts to analyze human movement.

Demonstrate computational and mathematical modeling approaches used in
biomechanics.

NIl

Unit 1 | INTRODUCTION TO MECHANICS IE

Introduction — Scalars and vectors, Statics — Force types, Resolution and composition of
forces, Moments of force and couple, Resultant force determination, parallel forces in space,
equilibrium of coplanar forces, Dynamics, Basic principles — Linear motion, Newton’s laws
of motion, Impulse and Momentum, Work and Energy Kinetics — Velocity and acceleration,
Kinematics — Link segment models, Force transducers, Force plates, Introduction to
Constitutive equations — Constitutive equations of Nonviscous fluid, Newtonian Viscous
fluid and Hookean Elastic solid.

Unit 2 | BIOFLUID MECHANICS [ 9

Intrinsic fluid properties — Density, Viscosity, Compressibility and Surface Tension,
Viscometers — Capillary, Coaxial cylinder and cone and plate, Rheological properties of
blood, Pressure-flow relationship for Non-Newtonian Fluids, Fluid mechanics in straight
tube — Steady Laminar flow, Turbulent flow, Flow development, Viscous and Turbulent
Sheer Stress, Effect of pulsatility, Boundary Layer Separation, Structure of blood vessels,
Material properties and modeling of Blood vessels, Heart —Cardiac muscle characterisation,
Native heart valves — Mechanical properties and valve dynamics, Prosthetic heart valve fluid
dynamics.

Unit 3 \ BIOSOLID MECHANICS | 9

Constitutive equation of viscoelasticity — Maxwell &Voight models, anisotropy, Hard
Tissues — Structure, blood circulation, elasticity and strength, viscoelastic properties,
functional adaptation, Soft Tissues — Structure, functions, material properties and modeling
of Soft Tissues — Cartilage, Tendons and Ligaments Skeletal Muscle — Muscle action, Hill’s
models, mathematical modeling, Bone fracture mechanics, Implants for bone fractures.

Unit 4 | BIOMECHANICS OF JOINTS [ 9

Skeletal joints, forces and stresses in human joints, Analysis of rigid bodies in equilibrium,
Free body diagrams, Structure of joints, Types of joints, Biomechanical analysis of elbow,
shoulder, spinal column, hip, knee and ankle, Lubrication of synovial joints, Gait analysis,
Motion analysis using video, Accelerometer and Goniometer.

Unit 5 | MODELING AND ERGONOMICS | 9
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Introduction to Finite Element Analysis, finite element analysis of lumbar spine; Ergonomics
— Musculoskeletal disorders, Ergonomic principles contributing to good workplace design,
Design of a Computer work station, Whole body vibrations, Hand transmitted vibrations.

| Total Lecture Hours | 45

Text Books

1. Y.C. Fung, “Bio-Mechanics- Mechanical Properties of Tissues”, Springer-Verlag,
1998.
2. Subrata Pal, “Textbook of Biomechanics”, Viva Books Private Limited, 2009.

Reference Books

1. Krishna B. Chandran, Ajit P. Yoganathan and Stanley E. Rittgers, “Biofluid
Mechanics: The Human Circulation”, Taylor and Francis, 2007.

2. Sheraz S. Malik and Shahbaz S. Malik, “Orthopaedic Biomechanics Made Easy”,
Cambridge University Press, 2015.

3. Jay D. Humphrey, Sherry De Lange, “An Introduction to Biomechanics: Solids and
Fluids, Analysis and Design”, Springer Science Business Media, 2004.

4. Shrawan Kumar, “Biomechanics in Ergonomics”, Second Edition, CRC Press 2007.

Neil J. Mansfeild, “Human Response to Vibration”, CRC Press, 2005.

6. Carl J. Payton, “Biomechanical Evaluation of movement in sports and Exercise”,
2008.

9]

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cos Program Qutcomes (POs) g;‘igcl;iln;ssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 2 0 0 0 0 0 0 0 0 0 1 1 0 0 2

2 3 2 2 0 2 0 0 0 0 0 1 3 0 2 3

3 3 2 2 0 2 0 0 0 0 0 1 3 0 2 3

4 3 2 3 2 0 0 0 0 0 0 2 3 0 1 3

5 3 2 3 3 1 1 0 0 0 0 2 3 1 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES07 Medical Ethics & Standards 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the importance of patient safety against electrical hazards
To explain the patient safety laws and regulations

To understand the standards and testing of patient

To know the patient safety specialities in clinical

To know about the health care organization

Course Outcomes

Upon completion of the course, the student should be able to:
1. Outline the importance of patient safety against electrical hazards.
2. Brief out the patient safety laws and regulations
3. Explain the standards and testing of patient.
4. Understand the concept of the patient safety specialities in clinical.
5. Know about various health care organization

Unit 1 | EFFECTS OF ELECTRICITY | 9

Physiological effects of electricity - important susceptibility parameters - microshock -
macroshock hazards -patients electrical environment - isolated power system - conductive
surfaces

Unit 2 | PATIENT SAFETY LAWS AND REGULATIONS | 9

Mandatory Reporting systems. Anatomy of a patient safety Law: Compliance Tips, Federal
patient safety Legislation Initiatives, Medical Device Reporting, Clinical trials and Adverse-
Event. Reporting, Patient safety Goals and standards, The Quality Assessment and
performance Improvement rule.

Unit 3 | STANDARDS AND TESTING | 9

Guidelines and safety practices to improve patient safety, Electrical safety codes and
standards - IEC 60601-1 2005 standard, Basic Approaches to protection against shock,
protection equipment design, Electrical safety analyser - Testing the electric system

Unit 4 PATIENT SAFETY IN MAIN CLINICAL 0
n SPECIALITIES

Intensive care and Anesthesiology, safety surgery save lives, Emergency department clinical
risk, Obstetric safety patient, Patient safety in internal medicine, Patient safety in Radiology.

Unit 5 | MEDICAL ETHICS IE

Definition of Medical ethics, Scope of ethics in medicine, American medical Association
code of ethics, CMA code of ethics- Fundamental Responsibilities, The Doctor and The
Patient, The Doctor and The Profession, Professional Independence, The Doctor And
Society, Case Studies.

‘ Total Lecture Hours ‘ 45

Textbooks

1. John G.Webster, “Medical Instrumentation Application and design”, 4th edition,
Wiley India PvtLtd, New Delhi, 2015.
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management”, Springer.2017

2. Liam Donaldson,Walter Ricciardi, “Textbook of patient safety and clinical Risk

Reference Books

1.

Fay A. Rozovsky, James R. Woods, Jr, “ The Handbook of Patient Safety

Compliance”, 2016

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 2 1 3 - 1 3 1 3 - - - 2 - - -
2 1 - 2 - - 3 - 3 - 1 - 2 - - -
3 2 2 3 1 2 2 1 2 - - - 2 - - -
4 1 1 2 - 3 1 2 2 - 2 - - -
5 - - 1 - - 3 - 2 2 2 2 2 - - -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES10 Medical Waste Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Understand the principles of hazard control management in healthcare settings,
including identifying hazards and implementing control measures.

e Recognize different types of biomedical waste and understand the importance of
proper management practices to minimize hazards.

e Learn about hazardous materials and the regulations that govern their use, storage,
and disposal in healthcare settings.

e Understand facility safety protocols and best practices for maintaining a safe working
environment within healthcare facilities.

e Explore infection control measures and patient safety strategies to prevent
healthcare-associated infections and ensure quality care.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Analyse various hazards, accidents and its control

Design waste disposal procedures for different biowastes

Categorise different biowastes based on its properties

Design different safety facility in hospitals

Propose various regulations and safety norms

NIl

Unit 1 HEALTHCARE HAZARD CONTROL AND 9
m UNDERSTANDING ACCIDENTS

Healthcare Hazard Control : Introduction, Hazard Control, Hazard Control Management,
Hazard Control Responsibilities, Addressing Behaviours, Hazard Control Practice,
Understanding Hazards, Hazard Analysis, Hazard Control and Correction, Personal
Protective Equipment, Hazard Control Committees, Hazard Control Evaluation, Hazards,
System Safety, Ergonomics. Understanding Accidents: Accident Causation Theories,
Human Factors, Accident Deviation Models, Accident Reporting, Accident Investigations,
Accident Analysis, Organizational Functions That Support Accident Prevention, Workers’
Compensation, Orientation, Education, and Training.

Unit2 | BIOMEDICAL WASTE MANAGEMENT IE

Biomedical Waste Management : Types of wastes, major and minor sources of biomedical
waste, Categories and classification of biomedical waste, hazard of biomedical waste, need
for disposal of biomedical waste, waste minimization, waste segregation and labelling, waste
handling, collection, storage and transportation, treatment and disposal.

Unit3 | HAZARDOUS MATERIALS [ 9

Hazardous Materials : Hazardous Substance Safety, OSHA Hazard Communication
Standard, DOT Hazardous Material Regulations, Healthcare Hazardous Materials, Medical
Gas Systems, Hazardous Waste Operations and Emergency Response Standard, Respiratory
Protection.

Unit4 | FACILITY SAFETY IE

Facility Safety : Introduction, Facility Guidelines Institute, Administrative Area Safety, Slip,
Trip, and Fall Prevention, Safety Signs, Colors, and Marking Requirements, Scaffolding,
Fall Protection, Tool Safety, Machine Guarding, Compressed Air Safety, Electrical Safety,
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Control of Hazardous Energy, Permit Confined Spaces, OSHA Hearing Conservation
Standard, Heating, Ventilating, and Air-Conditioning Systems, Assessing IAQ, Landscape
and Grounds Maintenance, Fleet and Vehicle Safety.

Unit 5 ‘ PREVENTION OF HOSPITAL MANAGEMENT ‘ 9
Healthcare Immunizations, Centers for Disease Control and Prevention, Disinfectants,
Sterilant, and Antiseptics, OSHA Bloodborne Pathogens Standard, Tuberculosis, Healthcare
Opportunistic Infections, Medical Waste. Patient Safety: An Organizational Function, Errors
and Adverse Events, Safety Cultures, Patient-Centered Healthcare, Quality Improvement
Tools and Strategies, Healthcare-Associated Infections, Medication Safety.

| Total Lecture Hours | 45

Textbooks

1. Tweedy, James T., Healthcare hazard control and safety management-CRC
Press_Taylor and Francis (2014).

2. Anantpreet Singh, Sukhjit Kaur, Biomedical Waste Disposal, Jaypee Brothers
Medical Publishers (P) Ltd (2012).

Reference Books

1. R.C.Goyal, “Hospital Administration and Human Resource Management”, PHI —
Fourth Edition, 2006
2. V.J. Landrum, “Medical Waste Management and disposal”, Elsevier, 1991

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

con Program Outcomes (POs) g;‘igcl;iln;ssg)esc:i;
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 2 2 1 - - 3 2 2 - 1 - 2 - - -

2 2 2 - - - 3 3 2 - 1 - 2 - - -

3 2 2 - - - 3 2 3 - 1 - 2 - - 2

4 2 1 - - - 3 1 2 1 1 - 1 - - 2

5 2 2 1 - - 3 2 3 1 1 - 3 - - -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES511 Medical informatics 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the fundamentals and structure of medical and health informatics

systems.

e To understand the role of computers in clinical laboratories and medical imaging
technologies.

e To provide knowledge on computerized patient records and hospital information
systems.

e To study computer-assisted medical decision-making and intelligent support
systems.

e To expose students to applications of wearable and monitoring systems in healthcare.

Course Outcomes

1. Explain the concepts, components, and functions of medical informatics and hospital
information systems.

2. Describe the applications of computers in clinical laboratories and medical imaging
modalities.

3. Discuss the development and use of computerized patient records and clinical
information systems.

4. Analyze computer-assisted decision-making tools such as expert systems and neural
networks in clinical care.

5. Apply informatics principles to wearable diagnostic and patient monitoring systems.

Unit1 | INTRODUCTION TO MEDICAL INFORMATICS | 9

Introduction - Structure of Medical Informatics —Internet and Medicine -Security issues,
Computer based medical information retrieval, Hospital management and information
system, Functional capabilities of a computerized HIS, Health Informatics — Medical
Informatics, Bioinformatics

Unit 2 COMPUTERS IN CLINICAL LABORATORY AND R
m MEDICAL IMAGING

Automated clinical laboratories-Automated methods in hematology, cytology and histology,
Intelligent Laboratory Information System - Computerized ECG, EEG and EMG, Computer
assisted medical imaging- nuclear medicine, ultrasound imaging, computed X ray
tomography, Radiation therapy and planning, Nuclear Magnetic Resonance.

Unit3 | COMPUTERISED PATIENT RECORD B

Introduction - History taking by computer, Dialogue with the computer, Components and
functionality of CPR, Development tools, Intranet, CPR in Radiology- Application server
provider, Clinical information system, Computerized prescriptions for patients..

Unit 4 ‘ COMPUTER ASSISTED MEDICAL DECISION-MAKING ‘ 9

Neurocomputers and Artificial Neural Networks application, Expert system -General model
of CMD, Computer—assisted decision support system-production rule system cognitive
model, semantic networks, decisions analysis in clinical medicine-computers in the care of
critically ill patients, Computer aids for the handicapped.

Unit 5 ‘ APPLICATIONS OF WEARABLE SYSTEMS ‘ 9

107



Medical Diagnostics, Medical Monitoring-Patients with chronic disease, Hospital patients,
Elderly patients, neural recording, Gait analysis, Sports Medicine.

| Total Lecture Hours | 45

Text Books

1. Annalisa Bonfiglo and Danilo De Rossi, Wearable Monitoring Systems, Springer,
2011

2. Zhang and Yuan-Ting, Wearable Medical Sensors and Systems,Springer, 2013

3. Edward Sazonov and Micheal R Neuman, Wearable Sensors: Fundamentals,
Implementation and Applications, Elsevier, 2014

4. Mehmet R. Yuce and JamilY.Khan, Wireless Body Area Networks Technology,
Implementation applications, Pan Stanford Publishing Pte.Ltd, Singapore, 2012

Reference Books

1. Sandeep K.S, Gupta, Tridib Mukherjee and Krishna Kumar Venkatasubramanian,
Body Area Networks Safety, Security, and Sustainability, Cambridge University
Press, 2013.

2. Guang-Zhong Yang, Body Sensor Networks, Springer, 2006.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific

Program Outcomes (POs) Outcomes (PSOs)

o8 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 |3 4 | 5|16 |7 |8 |9 10|11 12 1 2 3
1 3 312021202 —-12|-12]-12 2 3 2
2 3 3 3 3 302 12| - —-1-1-12 3 3 3
3 3120212132 |-12|-13|2]2 2 3 3
4 3 3 3 3 302 | -2 |—-121]2|2 3 3 3
5 3 3 3 2 0313 (2|22 2]2]3 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P
24BMES12 Wearable Systems 3 0 0 3
Pre-requisite Syllabus Version

NIL 1.0

Course Objectives

e To know the hardware requirement of wearable systems

To understand the communication and security aspects in the wearable devices

To know the applications of wearable devices in the field of medicine

To understand principles and fabrication of smart textiles for biomedical monitoring.
To study medical applications of wearable systems.

Course Outcomes

1. Describe the concepts of wearable system.

2. Explain the energy harvestings in wearable device.
3. Use the concepts of BAN in health care.
4. Tllustrate the concept of smart textile
5. Compare the various wearable devices in healthcare system
Unit 1 INTRODUCTION TO WEARABLE SYSTEMS AND
SENSORS 9

Wearable Systems- Introduction, Need for Wearable Systems, Drawbacks of Conventional
Systems for Wearable Monitoring, Applications of Wearable Systems, Types of Wearable
Systems, Components of wearable Systems. Sensors for wearable systems-Inertia movement
sensors, Respiration activity sensor, Inductive plethysmography, Impedance
plethysmography, pneumography, Wearable ground reaction force sensor.

Unit 2 SIGNAL PROCESSING AND ENERGY 9
HARVESTING FOR WEARABLE DEVICES

Wearability issues -physical shape and placement of sensor, Technical challenges - sensor
design, signal acquisition, sampling frequency for reduced energy consumption, Rejection
of irrelevant information. Power Requirements- Solar cell, Vibration based, Thermal based,
Human body as a heat source for power generation, Hybrid thermoelectric photovoltaic
energy harvests, Thermopiles.

Unit 3 | WIRELESS HEALTH SYSTEMS IE

Need for wireless monitoring, Definition of Body area network, BAN and Healthcare,
Technical Challenges- System security and reliability, BAN Architecture — Introduction,
Wireless communication Techniques.

Unit 4 | SMART TEXTILE | 9

Introduction to smart textile- Passive smart textile, active smart textile. Fabrication
Techniques- Conductive Fibres, Treated Conductive Fibres, Conductive Fabrics, Conductive
Inks.Case study- smart fabric for monitoring biological parameters - ECG, respiration.

Unit § ‘ APPLICATIONS OF WEARABLE SYSTEMS ‘ 9

Medical Diagnostics, Medical Monitoring-Patients with chronic disease, Hospital patients,
Elderly patients, neural recording, Gait analysis, Sports Medicine.

‘ Total Lecture Hours ‘ 45

Text Books
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N —

Implementation and Applications, Elsevier, 2014
3. Mehmet R. Yuce and JamilY .Khan, Wireless Body Area Networks Technology,
Implementation applications,Pan Stanford Publishing Pte.Ltd, Singapore, 2012

Zhang and Yuan-Ting, Wearable Medical Sensors and Systems,Springer, 2013
. Edward Sazonov and Micheal R Neuman, Wearable Sensors: Fundamentals,

Reference Books

1. Sandeep K.S, Gupta, Tridib Mukherjee and Krishna Kumar Venkatasubramanian,
Body Area Networks Safety, Security, and Sustainability, Cambridge University

Press, 2013.

2. Annalisa Bonfiglo and Danilo De Rossi, Wearable Monitoring Systems, Springer,

2011.

Evaluation Method: Continuous Assessment, End Semester Examination

Program Qutcomes (POs)

Program Specific
Outcomes (PSOs)

c0s PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 (3|4 |5 |6 |7 |8 ]9 10|11 |12 1 2 3
1 2 1 010 1 21070071070 1 2 0 1
2 2 |2 1 0| 2 1 21010]071O0 1 2 0 2
3 2 13 3 1 31721010 1 1 0 1 3 2 3
4 2 1 210 |2 1 1 0] 0|01 O0 1 2 0 2
5 2|3 1 1 2 | 2 1 0O} 0| 07]0 |2 3 1 2

111




Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES513 Telehealth Technology 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the basic concepts, history, scope, and system components of
telemedicine.

e To understand various types of medical information and communication
infrastructures used in telehealth.

e To create awareness of ethical, legal, privacy, and security issues in telemedicine
practice.

e To provide knowledge of Picture Archiving and Communication Systems (PACS)
and related standards.

e To familiarize students with diverse clinical applications of telemedicine
technologies.

Course Outcomes

1. Explain the principles, scope, benefits, and limitations of telemedicine systems.

2. Describe communication technologies and data types used in telemedicine and
mobile health.

3. Discuss ethical, legal, confidentiality, and security considerations in telemedicine
services.

4. Analyze the architecture and standards of PACS, DICOM, and radiology
information systems.

5. Apply telemedicine concepts to clinical domains such as teleradiology,
telecardiology, telepathology, and telesurgery.

Unit1l | FUNDAMENTALS OF TELEMEDICINE | 9

History of telemedicine, definition of telemedicine, tele-health, tele-care, scope,
Telemedicine Systems, benefits & limitations of telemedicine.

TYPE OF INFORMATION & COMMUNICATION

INFRASTRUCTURE FOR TELEMEDICINE o

Unit 2

Audio, video, still images, text and data, internet, air/ wireless communications, GSM
satellite, micro wave, Mobile health and ubiquitous healthcare.

Unit 3 ‘ ETHICAL AND LEGAL ASPECTS OF TELEMEDICINE ‘ 9

Confidentiality, patient rights and consent: confidentiality and the law, the patient-doctor
relationship, access to medical records, consent treatment - data protection & security,
jurisdictional issues.

Unit 4 PICTURE ARCHIVING AND COMMUNICATION .
! SYSTEM

Introduction to radiology information system and ACS, DICOM, PACS strategic plan and
needs assessment, technical Issues, PACS architecture.

Unit 5 ‘ APPLICATIONS OF TELEMEDICINE ‘ 9

Teleradiology, telepathology, telecardiology, teleoncology, teledermatology, telesurgery.

| Total Lecture Hours | 45

112



Text Books

1.

2.

3.

Olga Ferrer Roca, Marcelo Sosa Iudicissa, “Handbook of Telemedicine”, IOS Press,
Netherland, 3. 2002

Khandpur R S, “TELEMEDICINE — Technology and Applications”, PHI Learning
Pvt Ltd., New Delhi, 2017.

Norris A C, “Essentials of Telemedicine and Telecare”, John Wiley, New York, 2002

Reference Books

1.
2.

vk

H K Huang, “PACS and Imaging Informatics: Basic Principles and Applications”
Wiley, New Jersey, 2010.

Khandpur R S, “Handbook of Biomedical Instrumentation”, Tata McGraw Hill, New
Delhi, 2003

Keith J Dreyer, Amit Mehta, James H Thrall, “Pacs: A Guide to the Digital
Revolution”, Springer, New York, 2002.

Garrett Grolemund, Hands—On Programming with R, O'Reilly, 1 edition , 2014.
Michael Dawson, Python Programming for the Absolute Beginner, Course
Technology , 3rd edition ,2010

Magesh Jayakumar, Arduino and Android Using Mit App Inventor, Createspace
Independent Publishing Platform , 1.0 edition ,2016

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific

Program Outcomes (POs) Outcomes (PSOs)

08 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 |3 4 | 5|16 |7 |8 |9 10|11 12 1 2 3
1 3 3120 21202 —-12||-|-1]1-12 2 3 2
2 3 3 3 2031202 - —-1-1]1-12 3 3 3
3 3120212021312 3|-]13/2]2 2 3 3
4 3 3 3 3 302 -1 -] -12|22 3 3 3
5 3 3 3 3 303 (2122|223 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES14 Physiological Modelling 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To explain the application of Physiological models and vital organs.

e To Formulate the methods and techniques for analysis and synthesis of dynamic
models

e To describe the dynamic models, simulate and visualize, dynamic responses of
physiological models using software.

e To describe nonlinear models of physiological systems

e To compute the Simulation of physiological systems

Course Outcomes

Upon completion of the course, the student should be able to:
1. Explain the application of Physiological models
2. Describe the methods and techniques for analysis and synthesis of Linear and
dynamic system
3. Develop differential equations to describe the compartmental physiological model
4. Describe Nonlinear models of physiological systems
5. Tllustrate the Simulation of physiological systems

Unit1 | INTRODUCTION TO PHYSIOLOGICAL MODELING | 9

Approaches to modelling: The technique of mathematical modelling, classification of
models, characteristics of models. Time invariant and time varying systems for physiological
modelling. Introduction to physiology (homeostasis, cell biology) Modelling physical
systems, linear models of physiological systems, the Laplace transform, Transfer functions
and block diagram analysis Physiology.

Unit2 | MODELING OF DYNAMIC PHYSIOLOGICAL SYSTEM | 9

Dynamic systems and their control, modelling and block diagrams, the pupil control
systems(Human Eye), general structure of control systems, the dynamic response
characteristics of the pupil control system, open &close loop systems instability, automatic
aperture control.

Unit 3 ‘ NONLINEAR MODELS OF PHYSIOLOGICAL SYSTEMS ‘ 9

Nonparametric Modelling-Volterra Models. Wiener Models. Efficient Volterra Kernel
Estimation. Parametric Modelling - Basic Parametric Model Forms and Estimation
Procedures- Volterra Kernels of Nonlinear Differential Equations. Discrete-Time Volterra
Kernels of NARMAX Models

Unit4 | COMPARTMENTENTAL PHYSIOLOGICAL MODEL | 9

Modeling the body as compartments, behaviour in simple compartmental system,
pharmacokinetic model, and multi compartmental system. Physiological modelling:
Electrical analogy of blood vessels, model of systematic blood flow and model of coronary
circulation. Mathematical modelling of the system: Thermo regulation, Thermoregulation of
cold bloodedness& warm bloodedness, the anatomy of thermo regulation, lumping & partial
differential equations, heat transfer examples, mathematical model of the controlled process
of the body.
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Unit 5 ‘ SIMULATION OF PHYSIOLOGICALSYSTEMS | 9

Simulation of physiological systems using Open CV / MATLAB software. Biological
receptors: Introduction, receptor characteristics, transfer function models of receptors,
receptor and perceived intensity. Neuromuscular model, Renal System, Drug Delivery

Model.
| Total Lecture Hours | 45
Text Books
1. Michel C Khoo, “Physiological Control Systems -Analysis, simulation and
estimation”, Prentice Hall of India, 2001.
2. Marmarelis, “Nonlinear Dynamic Modeling of Physiological Systems”, Wiley-IEEE

Press,2004.

Reference Books

1.
2.
3.

Benjamin C Kuo, “Automatic control systems”, Tenth Edition, McGraw-Hill
Education, 2017.

MinruiFei, Shiwei Ma, Xin Li, Xin Sun, Li Jia and Zhou Su,“Advanced
Computational Methods in Life System Modeling and Simulation”, Springer,2017
DavidTWestwick, Robert E. Kearney, Identification of Nonlinear
PhysiologicalSystems, Wiley-IEEE Press, 2003.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific

Program Outcomes (POs) Outcomes (PSOs)

o8 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 13 4 | S| 6| 7|8 |9 |10 11|12 1 2 3
1 3 312021202 —-12|-|-1]1-12 2 3 2
2 3 3 3 232 |12|—-|—-]-1]1-12 3 3 3
3 3120212121312 3| -]13|2]2 2 3 3
4 3 3 3 3 302 -1 -] -12|22 3 3 3
5 3 3 3 3 3 (31222223 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMESI15 Virtual Bioinstrumentation 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide an understanding of the fundamentals of bioinstrumentation with a focus
on virtual tools and simulations.

e To equip students with skills to design, analyze, and simulate bioinstrumentation
systems virtually.

e To explore applications of virtual bioinstrumentation in healthcare and research
fields.

Course Outcomes

1. Understand the core principles and components of bioinstrumentation.

2. Simulate and analyze bioinstrumentation systems using virtual tools.

3. Apply data acquisition, processing, and visualization techniques in virtual
bioinstrumentation.

4. Evaluate applications of virtual bioinstrumentation in biomedical settings.

5. Evaluate future trends, ethical, and regulatory considerations

Unit 1 INTRODUCTION TO BIOINSTRUMENTATION 9

Overview of bioinstrumentation and virtual simulation in healthcare. Comparison of virtual
and traditional instrumentation. Introduction to sensors and transducers used in
bioinstrumentation. Overview of software platforms for virtual instrumentation (LabVIEW,
MATLAB).

Unit 2 | BIO-SIGNAL ACQUISITION AND PROCESSING [10

Signal acquisition methods and ADC/DAC basics. Data acquisition and sampling
techniques. Signal filtering and noise reduction (low-pass, high-pass filters). Simulating
ECG, EEG, and EMG signals.

Unit 3 VIRTUAL INSTRUMENT DESIGN AND DATA 9
VISUALIZATION

Customizing virtual instruments for biomedical applications. Interface design and real-time
signal monitoring. Data visualization techniques for biomedical signals. Basics of data
analysis and machine learning applications in bioinstrumentation.

ADVANCED APPLICATIONS OF VIRTUAL
Unit 4 BIOINSTRUMENTATION 8

Telemedicine and virtual monitoring tools. Virtual diagnostic tools for medical imaging (CT,
MRI). Case studies in virtual instrumentation for cardiac and respiratory care.

Unit 5 ‘ FUTURE TRENDS AND ETHICAL CONSIDERATIONS ’ 9

Role of Al and IoT in virtual bioinstrumentation. Ethical and regulatory considerations for
virtual bioinstrumentation. Limitations and future directions in the field.

‘ Total Lecture Hours ‘ 45
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Textbooks

1. Webster, J. G. (Ed.). Medical Instrumentation: Application and Design. John Wiley &

Sons.

2. Carr, J. J., & Brown, J. M. Introduction to Biomedical Equipment Technology. Prentice

Hall

Reference Books

1. Khandpur, R. S. Handbook of Biomedical Instrumentation. Tata McGraw-Hill.

2. Travis, J., & Kring, J. LabVIEW for Everyone: Graphical Programming Made Easy and
Fun. Prentice Hall.

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific
Outcomes (PSOs)

C0s PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
1 3 2 - - 3 - - - - - - 2 3 3 2
2 3 3 2 2 3 - - - - - - 2 3 2 1
3 3 2 3 2 3 - - - - - - 2 3 3 1
4 3 3 2 2 2 - - - - - - 2 3 3 2
5 2 2 - - - - - 3 - - - 2 3 3 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMES16 Medical Image Processing 3 0 0 3

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To explain the fundamental concepts of medical image processing techniques.

e To analyze image intensity transformation and filtering operations used in medical
imaging.

e To study segmentation and restoration techniques for medical images.

e To explain medical image registration and visualization techniques.

e To examine applications of medical image analysis in clinical and research domains.

Course Outcomes

1. Explain fundamental medical image processing techniques for medical image
analysis.

2. Apply appropriate intensity transformation and filtering techniques for specific
medical imaging applications.

3. Segment regions of interest from given medical images using suitable techniques.

4. Analyze image registration and visualization techniques for medical image
interpretation.

5. Apply medical image analysis and compression techniques for efficient storage,
transmission, and diagnosis.

Unit 1 FUNDAMENTALS OF MEDICAL IMAGE PROCESSING 9
AND TRANSFORMS

Overview of Image Processing system and human Visual system- Image representation —
pixel and voxels, Gray scale and color models- Medical image file formats- DICOM,
ANALYZE 7.5, NIFTI and INTERFILE- Discrete sampling model and Quantization-
Relationship between the pixels, Arithmetic and logical operations- Image quality and Signal
to Noise ratio- Image Transforms- 2D DFT, DCT, KLT. Interpret the basics of image
models, Digitization of images and the transformations of medical images using Matlab

Unit2 | ENHANCEMENT TECHNIQUES [ 9

Gray level transformation- Log transformation, Power law transformation, Piecewise linear
transformation. Histogram processing- Histogram equalization, Histogram Matching.
Spatial domain Filtering-Smoothing filters, sharpening filters. Frequency domain filtering-
Smoothing filters, Sharpening filters- Homomorphic filtering -Medical image enhancement
using Hybrid filters- Performance measures for enhancement techniques. Experiment with
various filtering techniques for noise reduction and enhancement in medical images using
Matlab.

Unit 3 ‘ SEGMENTATION AND RESTORATION TECHNIQUES ‘ 9

ROI definition -Detection of discontinuities—Edge linking and boundary detection — Region
based segmentation- Morphological processing, Active contour models. Image Restoration-
Noise models— Restoration in the presence of Noise — spatial filtering, Periodic noise
reduction by frequency domain filtering- linear position- Invariant degradation- Estimation
of degradation function, Inverse filter, Weiner filtering. Analyze the segmentation
techniques to extract the region of interest and restoration of degraded images using Matlab.

Unit4 | REGISTRATION AND VISUALISATION [ 9
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Registration—Rigid body transformation, principal axes registration, and feature based.
Visualisation-Orthogonal and perspective projection in medicine, Surface based rendering,
Volume visualization in medical image. Explain the significance of registration of various
imaging modalities and appraise the concepts of image visualization in healthcare using
Matlab
Unit5 |  APPLICATIONS OF MEDICAL IMAGE ANALYSIS [ 9
Medical Image compression- DCT and Wavelet transform based image compression, Pre
processing of medical images - Retinal images of SPET & PET images, Ultrasound —liver,
kidney, Mammogram. Segmentation of ROI -blood vessels, lesions, tumour, lung nodules,
feature extraction- shape and texture, Computer aided diagnosis system — performance
measures (confusion matrix, ROC, AUC).
| Total Lecture Hours | 45

Text Books
1. Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing, Pearson
Education, 97 98 3rd edition, 2016.
2. Isaac N. Bankman, Handbook of Medical Image Processing and Analysis, 2nd
Edition, Elsevier, 2009.
3. Wolfgang Birkfellner, Applied medical Image Processing: A Basic course, CRC
Press, 2011
Reference Books

1. Atam P.Dhawan, Medical Image Analysis, Wiley-Interscience Publication, NJ, USA
2003

2. Rangaraj M. “Rangayyan, Biomedical Image Analysis”, 1st Edition, CRC
Press,Published December 30, 2004.

3. Joseph V.Hajnal, Derek L.G.Hill, David J Hawkes, “Medical image registration”,
Biomedical Engineering series, CRC press,2001

4. Milan Sonka, Image Processing, Analysis And Machine Vision, Brookes/Cole, Vikas
Publishing House, 2nd edition, 1999.

5. Anil Jain K, Fundamentals of Digital Image Processing, PHI Learning Pvt. Ltd.,
2011.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)escgi:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - 2 - - - - - - 1 2 1 -

2 2 3 - 2 3 - - - - - - 1 2 2 -

3 2 3 2 2 3 - - - - - - 2 3 2 1

4 2 2 2 2 3 - - - - - - 2 3 2 1

5 2 3 2 2 3 1 - - - - - 2 3 2 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES17 Analog and Digital Communication 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

Understand analog and digital communication techniques.
e Learn data and pulse communication techniques.

e Be familiarized with source and Error control coding.

e Gain knowledge on multi-user radio communication.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the principles, need, and performance comparison of analog modulation
techniques (AM, FM, PM).

2. Describe pulse and data communication systems, including PCM techniques and data
communication standards and interfaces.

3. Analyze digital modulation schemes (ASK, FSK, PSK, QAM) in terms of bandwidth
efficiency and performance.

4. Apply source coding and error control coding techniques to improve reliability and
efficiency of communication systems.

5. Explain multi-user radio communication concepts including cellular systems,
multiple access schemes, and satellite communication..

Unit1 | ANALOG COMMUNICATION [ 9

Introduction to Communication Systems - Modulation — Types - Need for Modulation.
Theory of Amplitude Modulation - Evolution and Description of SSB Techniques - Theory
of Frequency and Phase Modulation — Comparison of Analog Communication Systems (AM
—FM — PM).

Unit 2 ‘ PULSE AND DATA COMMUNICATION ‘ 9

Pulse Communication: Pulse Amplitude Modulation (PAM) — Pulse Time Modulation
(PTM) — Pulse code Modulation (PCM) - Comparison of various Pulse Communication
System (PAM — PTM — PCM), Pulse width Modulation.
Data Communication: History of Data Communication - Standards Organizations for Data
Communication- Data Communication Circuits - Data Communication Codes - Data
communication Hardware - serial and parallel interfaces.

Unit3 | DIGITAL COMMUNICATION | 9

Amplitude Shift Keying (ASK)- Frequency Shift Keying (FSK)- Phase shift Keying (PSK)-
BPSK— QPSK — Quadrature Amplitude Modulation (QAM) — 8 QAM - 16 QAM —
Bandwidth Efficiency— Comparison of various Digital Communication System (ASK — FSK
— PSK - QAM).

Unit4 | SOURCE AND ERROR CONTROL CODING [ 9

Entropy, Source encoding theorem, Shannon fano coding, Huffman coding, mutual
information, channel capacity, Error Control Coding, linear block codes, cyclic codes - ARQ
Techniques.

Unit5 | MULTI-USER RADIO COMMUNICATION | 9

Global System for Mobile Communications (GSM) - Code division multiple access
(CDMA) — Cellular Concept and Frequency Reuse - Channel Assignment and Handover
Techniques - Overview of Multiple Access Schemes - Satellite Communication - Bluetooth.
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Total Lecture Hours | 45

Text Books
1. Wayne Tomasi, “Advanced Electronic Communication Systems”, 6th Edition,
Pearson Education, 2009.
2. Simon Haykin, “Communication Systems”, 4th Edition, John Wiley & Sons, 2004.
3. Rappaport T.S, "Wireless Communications: Principles and Practice", 2nd Edition,

Pearson Education, 2007.

Reference Books

1.

(O8]

H.Taub, D L Schilling and G Saha, “Principles of Communication”, 3rd Edition,

Pearson Education, 2007.

B. P.Lathi, “Modern Analog and Digital Communication Systems”, 3rd Edition,

Oxford University Press, 2007.

Blake, “Electronic Communication Systems”, Thomson Delmar Publications, 2002.
Martin S.Roden, “Analog and Digital Communication System”, 3rd Edition, Prentice

Hall of India, 2002.

B.Sklar, “Digital Communication Fundamentals and Applications” 2nd Edition

Pearson Education 2007.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 - - 2 - - - - - - 1 2 1 -
2 2 3 - 2 3 - - - - - - 1 2 2 -
3 2 3 2 2 3 - - - - - - 2 3 2 1
4 2 2 2 2 3 - - - - - - 2 3 2 1
5 2 3 2 2 3 1 - - - - - 2 3 2 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES18 Medical Optics 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the optical properties of biological tissues and fundamentals of light—
tissue interaction.

e To provide knowledge of photonic instrumentation, light sources, detectors, and
optical components.

e To understand the therapeutic applications of lasers in various medical specialties.

e To study non-thermal optical diagnostic techniques used in biomedical imaging.

e To familiarize students with laser-based diagnostic, therapeutic techniques, and
safety procedures.

Course Outcomes

1. Explain the optical behaviour of tissues and mechanisms of laser—tissue interactions.

2. Describe the working principles of photonic instruments, light sources, detectors, and
optical fibres.

3. Discuss surgical and therapeutic applications of lasers in medical practice.

4. Analyze non-thermal optical diagnostic methods such as OCT, LIF, Raman, and

FLIM imaging.

5. Apply laser-based diagnostic and therapeutic techniques while adhering to safety
standards.

Unit1l | OPTICAL PROPERTIES OF THE TISSUES R

Fundamental Properties of light - Refraction, Reflection, Laws (Snell’s law and Fresnel law)
Scattering, Absorption, Light transport inside the tissue, Tissue properties, Laser
Characteristics as applied to medicine and biology, Laser tissue Interactions — Photo
chemical, Photo thermal and Photo mechanical interactions, Fluorescence, Speckles, Photo
ablative processes.

Unit 2 | INSTRUMENTATION IN PHOTONICS | 9
Instrumentation for absorption, Scattering and emission measurements, Excitation light
sources — high pressure arc lamps, LEDs, Lasers, Optical filters — Prism and

Monochromators, Polarizers, Optical detectors — Single Channel and Multichannel detectors,
Time resolved and phase resolved detection methods, Optical fibers — Total Internal
Reflection.

Unit 3 ‘ SURGICAL THERAPEUTIC APPLICATIONS OF LASERS ’ 9

Lasers in ophthalmology, Dermatology, Dentistry, Urology, Otolaryngology, Tissue
welding and Soldering.

Unit 4 ‘ NON -THERMAL DIAGNOSTIC APPLICATIONS ’ 9

Optical coherence tomography, Elastography, Laser Induced Fluorescence (LIF)-Imaging,
FLIM Raman Spectroscopy and Imaging, FLIM — Holographic and Speckle applications of
lasers in biology and medicine.

Unit 5 DIAGNOSTIC AND THERAPEUTIC TECHNIQUES ’ 9

Near field imaging of biological structures, In-vitro clinical diagnostics, Phototherapy,
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Photodynamic therapy (PDT) - Principles and mechanisms - Oncological and non-
oncological applications of PDT - Biostimulation effect — applications - Laser Safety
Procedures.

| Total Lecture Hours | 45

Text Books

1. Tuan Vo Dirh, “Biomedical Photonics — Handbook”, CRC Press, Bocaraton, 2014.
2. Paras N. Prasad, “Introduction to Biophotonics”, A. John Wiley and Sons, Inc.
Publications, 2003

Reference Books

1. Markolf H.Niemz, “Laser-Tissue Interaction Fundamentals and Applications”,
Springer, 2007

2. G.David Baxter “Therapeutic Lasers — Theory and practice”, Churchill Livingstone
publications Edition- 2001.

3. Leon Goldman, M.D., & R.James Rockwell, Jr., “Lasers in Medicine”, Gordon and
Breach, Science Publishers Inc., 1975.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific

Program Qutcomes (POs) Outcomes (PSOs)

08 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 |3 4 | 5|16 |7 |8 |9 10|11 12 1 2 3
1 3 322122 —-12|—-]-1-11 3 3 2
2 3 3 3 2 |3 1 - -1 -1-1-11 3 3 3
3 3 3 3 2 3 (2| -12|2]2]|- 1 3 3 3
4 3 31213 302 -1 2| —-12]-12 3 3 3
5 3 3 3 3 303 (23| —-12 2|2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES19 BioMEMS 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Learn various MEMS fabrication techniques.

e Understand different types of sensors and actuators and their principles of operation
at the micro scale level.

e Know the application of MEMS in different field of medicine.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Discuss various MEMS fabrication techniques.
2. Explain different types of sensors and actuators and their principles of operation at
the micro-Scale level.
3. Apply MEMS in different field of medicine.
4. Analyze microfluidic system behaviour
5. Apply BioMEMS concepts to biomedical and bioanalytical applications

Unit1 | MEMS MATERIALS AND FABRICATION IE

Typical MEMs and Microsystems, materials of MEMS and active substrate materials-
Silicon and its compounds, Silicon piezo resistors, Gallium Arsenide, quartz, polymers.
Micromachining photolithography, thin film deposition, doping, etching, bulk machining,

wafer bonding, LIGA.
Unit 2 MECHANICAL AND THERMAL SENSORS AND 9
' ACTUATORS

Mechanics for MEMSs design-static bending of thin plates, mechanical vibration,
thermomechanics, fracture and thin film mechanics. Mechanical sensors and actuators —
beam and cantilever —microplates, strain, pressure and flow measurements, Thermal sensors
and actuators- actuator based on thermal expansion, thermal couples, thermal resistor, Shape
memory alloys- Inertia sensor, flow sensor

ELECTROSTATIC AND PIEZOELECTRIC SENSORS AND
Unit 3 ACTUATORS 9

Parallel plate capacitor, pull in effect, Electrostatic sensors and actuators- Inertia sensor,
Pressure sensor, flow sensor, tactile sensor, comb drive. Properties of piezoelectric materials,
Piezoelectric sensor and actuator — inchworm motor, inertia sensor, flow sensor.

Unit 4 ‘ MICROFLUIDIC SYSTEMS ‘ 9

Fluid dynamics, continuity equation, momentum equation, equation of motion, laminar flow
in circular conduits, fluid flow in micro conduits, in submicrometric and nanoscale.
Microscale fluid, expression for liquid flow in a channel, fluid actuation methods,
dielectrophoresis, microfluid dispenser, microneedle, micropumps-continuous flow system,
micromixers

Unit5 | APPLICATIONS OF BIOMEMS IE

CAD for MEMS, Drug delivery, micro total analysis systems (MicroTAS) detection and
measurement methods, microsystem approaches to polymerase chain reaction (PCR),DNA
sensor, MEMS based drug delivery, Biosensors- sensors for glucose, uric acid, urea and
triglyceride sensor.

| Total Lecture Hours | 45
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Textbooks

1.

Tai Ran Hsu, “MEMS and Microsystems Design and Manufacture”, Tata McGraw

Hill Publishing Company, New Delhi, 2002. (Unit I, II, III & IV).
2. Wanjun Wang, Stephen A.Soper, "BioMEMS: Technologies and Applications”,

CRC Press, New York, 2007.(Unit V).

Reference Books

I,
2.
3.
4,

Marc J. Madou “Fundamentals of Microfabrication: The Science of Miniaturization”,
CRC Press,2002.
Nadim Maluf, Kirt Williams. “An introduction to Microelectron Mechanical Systems
Engineering”, Second Edition, Artech House Inc, MA, 2004.
Chang Liu,” Foundations of MEMS’, Pearson Education International, New Jersey,

USA,2006

Nitaigour Premchand Mahalik, “MEMS”, Tata McGraw Hill Publishing Company,
New Delhi, 2007

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 - - 2 - - - - - - 2 - - -
2 3 3 2 2 2 - - - - - - 2 1 2 -
3 3 2 2 - 2 - - - - - - 2 1 - -
4 3 3 2 2 2 - - - - - - 2 1 2 -
5 3 2 3 2 3 - - - - - - 3 1 - -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES20 VLSI Design 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To explain the fundamentals of MOS and IC technology components and their
electrical characteristics.

e To design and analyze combinational logic circuits using CMOS-based design
principles.

e To explain and analyze sequential logic circuits and clocking strategies for reliable
digital system operation.

e To describe memory architectures and their fundamental building blocks used in
VLSI systems.

e To explain the ASIC design flow, including fabrication, verification, and testing
methodologies.

Course Outcomes

1. Analyze MOS transistor behavior under static and dynamic conditions and evaluate
the impact of technology scaling and power consumption.

2. Design and analyze combinational logic circuits considering delay, power
dissipation, and low-power design principles.

3. Analyze sequential logic circuits and apply appropriate clocking strategies for
synchronous and self-timed digital systems.

4. Explain and analyze memory architectures, interconnect parameters, and
programmable logic implementations used in digital systems.

5. Apply ASIC design and testing methodologies, including HDL-based design,
verification, and design-for-testability techniques.

Unit1 | MOS TRANSISTOR PRINCIPLES IE

MOS logic families (NMOS and CMOS), Ideal and Non Ideal IV Characteristics, CMOS
devices. MOS(FET) Transistor Characteristic under Static and Dynamic Conditions,
Technology Scaling, power consumption

Unit2 | COMBINATIONAL LOGIC CIRCUITS [ 9

Propagation Delays, stick diagram, Layout diagrams, Examples of combinational logic
design, Elmore’s constant, Static Logic Gates,Dynamic Logic Gates, Pass Transistor Logic,
Power Dissipation, Low Power Design principles.

Unit 3 SEQUENTIAL LOGIC CIRCUITS AND CLOCKING

STRATEGIES ’

Static Latches and Registers, Dynamic Latches and Registers, Pipelines, Nonbistable
Sequential Circuits. Timing classification of Digital Systems, Synchronous Design, Self-
Timed Circuit Design

Unit 4 INTERCONNECT , MEMORY ARCHITECTURE AND 9

ARITHMETIC CIRCUITS

Interconnect Parameters — Capacitance, Resistance, and Inductance, Electrical WireModels,
Sequential digital circuits: adders, multipliers, comparators, shift registers. Logic
Implementation using Programmable Devices (ROM, PLA, FPGA), Memory Architecture
and Building Blocks, Memory Core and Memory Peripherals Circuitry
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Unit5 | ASIC DESIGN AND TESTING IE
Introduction to wafer to chip fabrication process flow. Microchip design process & issues in
test and verification of complex chips, embedded cores and SOCs, Fault models, Test coding.
ASIC Design Flow, Introduction to ASICs, Introduction to test benches, Writing test benches
in Verilog HDL, Automatic test pattern generation, Design for testability, Scan design: Test
interface and boundary scan.

‘ Total Lecture Hours | 45

Text Books

1. Jan D Rabaey, Anantha Chandrakasan, “Digital Integrated Circuits: A Design
Perspective”, PHI, 2016. (Units II, III and 1V).

2. Neil H E Weste, Kamran Eshranghian, “Principles of CMOS VLSI Design: A System
Perspective,” Addison Wesley, 2009. ( Units - I, IV).

3. Michael J Smith, “Application Specific Integrated Circuits, Addison Wesley, (Unit -
V)

4. Samir Palnitkar,” Verilog HDL:A guide to Digital Design and Synthesis”, Second
Edition, Pearson Education,2003.(Unit - V)

5. Parag K.Lala,” Digital Circuit Testing and Testability”, Academic Press, 1997, (Unit
-V)

Reference Books

1. D.A. Hodges and H.G. Jackson, Analysis and Design of Digital Integrated Circuits,
International Student Edition, McGraw Hill 1983

2. P. Rashinkar, Paterson and L. Singh, "System-on-a-Chip Verification-Methodology
and Techniques", Kluwer Academic Publishers,2001

3. SamihaMourad and YervantZorian, “Principles of Testing Electronic Systems”,
Wiley 2000

4. M. Bushnell and V. D. Agarwal, "Essentials of Electronic Testing for Digital,
Memory and Mixed-Signal VLSI Circuits", Kluwer Academic Publishers,2000

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;ﬁl‘:ssgfsc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - 1 - - - - - - 1 1 - -

2 2 3 3 - 2 - - - - - - 1 1 2 1

3 2 3 3 - 2 - - - - - - 1 1 2 1

4 2 2 3 1 3 - - - - - - 2 2 2 3

5 2 2 2 - 3 - - - - - - 2 2 1 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P
24BMES21 Biometric Systems 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

1. To understand the technologies of fingerprint, iris, face and speech recognition

2. To understand the general principles of design of biometric systems and the
underlying trade-offs.

3. To recognize personal privacy and security implications of biometrics based
identification technology.

4. To identify issues in the realistic evaluation of biometrics based systems

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the fundamentals, processes, performance measures, and applications of
biometric authentication systems.

2. Analyze fingerprint identification techniques including feature extraction, image
processing, and matching methods.

3. Describe face recognition technologies, representation methods, and performance
evaluation techniques.

4. Evaluate voice scan systems based on feature modeling, variability handling, and
performance metrics.

5. Apply multibiometric fusion techniques at different levels to enhance biometric
system accuracy and reliability.

Unit 1 | INTRODUCTION TO BIOMETRICS [ 9

Introduction and back ground — biometric technologies — passive biometrics — active
biometrics - Biometrics Vs traditional techniques — Benefits of biometrics - Operation of a
biometric system— Key biometric processes: verification, identification and biometric
matching — Performance measures in biometric systems: FAR, FRR, FTE rate, FTA rate and
rate- Need for strong authentication — Protecting privacy and biometrics and policy —
Biometric applications

Unit 2 ‘ FINGERPRINT IDENTIFICATION TECHNOLOGY ‘ 9

Fingerprint Patterns, Fingerprint Features, Fingerprint Image, width between two ridges -
Fingerprint Image Processing - Minutiae Determination - Fingerprint Matching: Fingerprint
Classification, Matching policies.

Unit 3 | FACE RECOGNITION [ 9

Introduction, components, Facial Scan Technologies, Face Detection, Face Recognition,
Representation and Classification, Kernel- based Methods and 3D Models, Learning the
Face Spare, Facial Scan Strengths and Weaknesses, Methods for assessing progress in Face
Recognition.

Unit 4 \ VOICE SCAN | 9

Introduction, Components, Features and Models, Addition Method for managing Variability,
Measuring Performance, Alternative Approaches, Voice Scan Strengths and Weaknesses,
NIST Speaker Recognition Evaluation Program, Biometric System Integration.

Unit 5 \ FUSION IN BIOMETRICS | 9

Introduction to Multibiometric - Information Fusion in Biometrics - Issues in Designing a
Multibiometric System - Sources of Multiple Evidence - Levels of Fusion in Biometrics -
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Sensor level, Feature level, Rank level, Decision level fusion - Score level Fusion. Examples
— biopotential and gait based biometric systems.

| Total Lecture Hours ‘ 45

Text Books
1. James Wayman, Anil Jain, Davide Maltoni, Dario Maio, “Biometric Systems,
Technology Design and Performance Evaluation”, Springer, 2005.
2. David D. Zhang, “Automated Biometrics: Technologies and Systems”, Kluwer
Academic Publishers, New Delhi, 2000.
3. Arun A. Ross , Karthik Nandakumar, A.K.Jain, “Handbook of Multibiometrics”,

Springer, New Delhi, 2006.

Reference Books

l.
2.

3.
4.
5

Paul Reid, “Biometrics for Network Security”, Pearson Education, 2004.

Nalini K Ratha, Ruud Bolle, “Automatic fingerprint Recognition System”, Springer,
2003

L C Jain, I Hayashi, S B Lee, U Halici, “Intelligent Biometric Techniques in
Fingerprint and Face Recognition” CRC Press, 1999.

John Chirillo, Scott Blaul, “Implementing Biometric Security”, John Wiley, 2003.
S.Y. Kung, S.H. Lin, M.W.Mak, “Biometric Authentication: A Machine Learning

' Approach”Prentice Hall, 2005

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 - - 1 - - - - - - 1 1 - -

2 2 3 3 - 2 - - - - - - 1 1 2 1

3 2 3 3 - 2 - - - - - - 1 1 2 1

4 2 2 3 1 3 - - - - - - 2 2 2 3

5 2 2 2 - 3 - - - - - - 2 2 1 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24BMES22 Medical Internet of Things 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand Smart Objects and [oT Architectures

e To learn about various IOT-related protocols

e To build simple IoT Systems using Arduino and Raspberry Pi.
e To understand data analytics and cloud in the context of loT

e To develop IoT infrastructure for popular applications

Course Outcomes

1. Explain the concept of IoT.

2. Analyze various protocols for IoT.

3. Design a PoC of an IoT system using Rasperry Pi/Arduino
4. Apply data analytics and use cloud offerings related to loT.
5. Analyze applications of 10T in real time scenario

Unit1l | FUNDAMENTALS OF IoT [ 9

Evolution of Internet of Things - Enabling Technologies — [oT Architectures: oneM2M, loT
World Forum (IoTWF) and Alternative IoT models — Simplified [oT Architecture and Core
IoT Functional Stack -— Fog, Edge and Cloud in IoT — Functional blocks of an IoT ecosystem
— Sensors, Actuators, Smart Objects and Connecting Smart Objects

Unit2 | IoT PROTOCOLS IE

IoT Access Technologies: Physical and MAC layers, topology and Security of IEEE
802.15.4, 802.15.4g, 802.15.4e, 1901.2a, 802.11ah and LoRaWAN — Network Layer: IP
versions, Constrained Nodes and Constrained Networks — Optimizing IP for IoT: From
6LoWPAN to 6Lo, Routing over Low Power and Lossy Networks — Application Transport
Methods: Supervisory Control and Data Acquisition — Application Layer Protocols: CoAP
and MQTT

Unit3 | DESIGN AND DEVELOPMENT [ 9

Design Methodology - Embedded computing logic - Microcontroller, System on Chips - [oT
system building blocks - Arduino - Board details, IDE programming - Raspberry Pi -
Interfaces and Raspberry Pi with Python Programming.

Unit4 | DATA ANALYTICS AND SUPPORTING SERVICES [ 9

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest — Role of Machine
Learning — No SQL Databases — Hadoop Ecosystem — Apache Kafka, Apache Spark — Edge
Streaming Analytics and Network Analytics — Xively Cloud for IoT, Python Web
Application Framework — Django — AWS for [oT — System Management with NETCONF-
YANG

Unit5 | CASE STUDIES/INDUSTRIAL APPLICATIONS | 9

Cisco IoT system - IBM Watson IoT platform — Manufacturing - Converged Plantwide
Ethernet Model (CPWE) — Power Utility Industry — GridBlocks Reference Model - Smart
and Connected Cities: Layered architecture, Smart Lighting, Smart Parking Architecture and
Smart Traffic Control

| Total Lecture Hours | 45

Text Books
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1.

David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry,
“IoT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet

of Things, Cisco Press, 2017

Reference Books

1.
2.
3.

4.
5.

Arshdeep Bahga, Vijay Madisetti, “Internet of Things — A hands-on approach”,

Universities Press, 2015

Olivier Hersent, David Boswarthick, Omar Elloumi , “The Internet of Things — Key
applications and Protocols”, Wiley, 2012 (for Unit 2).

Jan Ho" ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan
Avesand. David Boyle, "From Machine-to-Machine to the Internet of Things -
Introduction to a New Age of Intelligence", Elsevier, 2014.

Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the

Internet of Things”, Springer, 2011.

Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your

Projects, 2nd Edition, O'Reilly Media, 2011.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

o Program Qutcomes (POs) g:)ti?nn;ssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 2 - - 2 - - - - - - 1 2 1 1

2 2 3 - - 3 - - - - - - 1 1 2 1

3 2 3 3 1 3 - - - 1 1 - 1 3 2 3

4 2 2 2 2 3 - - - - - - 2 2 3 2

5 2 3 3 2 3 1 1 - 1 1 1 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L| T|P|C
24BME523 Virtual Reality and Augmented Reality in 0 0 3
Healthcare
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the relevance of this course to the existing technology through
demonstrations, case studies and applications with a futuristic vision along with
socio-economic impact and issues

e To understand virtual reality, augmented reality and using them to build Biomedical
engineering applications

e To know the intricacies of these platforms to develop PDA applications with better
optimality

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe the three I'’s of virtual reality and explain the components of a VR system,
including the function of input and output devices.

2. Apply geometric, kinematic, and behavioral modeling techniques to develop basic
virtual reality simulations.

3. Analyze factors affecting user performance in virtual reality environments,
including health and safety issues such as cyber sickness.

4. Evaluate and compare VR frameworks like A-frame, React VR, and WebGL for
mobile and web-based VR applications

5. Create VR-based applications for specific fields, such as medical,

Unit 1 | INTRODUCTION B

The three I’s of virtual reality-commercial VR technology and the five classic components
of a VR system - Input Devices: (Trackers, Navigation, and Gesture Interfaces): Three-
dimensional position trackers, navigation and manipulation-interfaces and gesture
interfaces-Output Devices: Graphics displays-sound displays & haptic feedback.

Unit 2 | VR DEVELOPMENT PROCESS IE

Geometric modelling - kinematics modelling- physical modelling - behaviour modelling -
model Management.

Unit 3 |  CONTENT CREATION CONSIDERATIONS FORVR | 9

Methodology and terminology-user performance studies-VR health and safety issues-
Usability of virtual reality system- cyber sickness -side effects of exposures to virtual reality
environment

Unit 4 \ VR ON THE WEB & VR ON THE MOBILE IE

JS-pros and cons-building blocks (WebVR, WebGL, Three.js, device orientation events)
frameworks (A-frame, React VR)-Google VR for Android-Scripts, mobile device
configuration, building to android-cameras and interaction-teleporting-spatial audio-
Assessing human parameters-device development and drivers-Design Haptics

Unit 5 | APPLICATIONS IE

Medical applications-military applications-robotics applications- Advanced Real time
Tracking other applications- games, movies, simulations, therapy

Total Lecture Hours ‘ 45
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Textbooks

1.

2.

C. Burdea & Philippe Coiffet, “Virtual Reality Technology”, Second Edition,
Gregory, John Wiley & Sons, Inc.,2008

Jason Jerald. 2015. The VR Book: Human-Centred Design for Virtual Reality.
Association for Computing Machinery and Morgan & Claypool, New York, NY,
USA.

Reference Books

1.

Augmented Reality: Principles and Practice (Usability) by Dieter Schmalstieg &
Tobias Hollerer, Pearson Education (US), Addison-Wesley Educational Publishers
Inc, New Jersey, United States, 2016. ISBN: 9780321883575

Practical Augmented Reality: A Guide to the Technologies, Applications, and
Human Factors for AR and VR (Usability),Steve Aukstakalnis, Addison-Wesley
Professional; 1 edition, 2016.

The Fourth Transformation: What an Augmented Reality & Artificial Intelligence
Will Change Everything, Robert Scoble & Shel Israel, Patrick Brewster Press; 1
edition, 2016.

Learning Virtual Reality: Developing Immersive Experiences and Applications for
Desktop, Web, and Mobile, Tony Parisi, O’Reilly Media; 1 edition, 2015.
Programming 3D Applications with HTMLS and WebGL: 3D Animation and
Visualization for Web Pages, Tony Parisi, O'Reilly Media; 1 edition, 2014.
Learning Three.js: The JavaScript 3D Library for WebGL - Second Edition, Jos
Dirksen, Packet Publishing - eBooks Account; 2nd Revised ed. Edition 2015.

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO |PO | PO | PO | PO | PO |PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 2 - - 2 - - - - - - - - 2 -

2 3 3 2 2 2 - - - - - - - - 1 1

3 2 3 - 2 - 3 - 2 - - - - - - 1

4 2 2 - - - - - - - - - 2 -

5 3 2 3 2 2 - - - - - - - 1 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES24 Rehabilitation Engineering 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the concepts, scope, and multidisciplinary nature of rehabilitation and
disability management.

e To understand the principles of rehabilitation engineering, ergonomics, and assistive
technology assessment.

e To provide knowledge of therapeutic exercise techniques used in physical
rehabilitation.

e To study communication management, hearing aids, and virtual-reality—based
rehabilitation systems.

e To familiarize students with orthotic, prosthetic, and functional electrical stimulation
restoration techniques.

Course Outcomes

1. Explain the fundamentals of rehabilitation, disability diagnosis, and the roles of
multidisciplinary rehabilitation team members.

2. Describe the engineering and ergonomic principles involved in assistive and
rehabilitation technologies.

3. Analyze therapeutic exercise methods including gait training, strengthening,
relaxation, and endurance techniques.

4. Discuss communication aids, hearing devices, and virtual reality applications in
rehabilitation.

5. Apply knowledge of orthotic, prosthetic, and functional electrical stimulation
systems for mobility and functional restoration.

Unit1 | INTRODUCTION TO REHABILITATION | 9

Rehabilitation, Epidemiology of Rehabilitation, Health, Levels of Prevention, Preventive
Rehabilitation, Diagnosis of Disability, Functional Diagnosis, Importance of Psychiatry in
Functional diagnosis, Impairment disability handicap, Primary & secondary Disabilities,
Rehabilitation team Classification of members, The Role of Psychiatrist, Occupational
therapist, Physical therapist, Recreation therapist, Prosthetist - Orthotist, Speech pathologist,
Rehabilitation nurse, Social worker, Corrective therapist, Psychologist, Music therapist,
Dance therapist & Biomedical engineer.

Unit2 | PRINCIPLES OF REHABILITATION K

Introduction, The Human Component, Principles of Assistive Technology Assessment,
Principles of Rehabilitation Engineering- Key Engineering Principles, Key Ergonomic
Principles - Practice of Rehabilitation and Assistive Technology.

Unit 3 ‘ THERAPEUTIC EXERCISE TECHNIQUE ‘ 9

Co-ordination exercises, Frenkels exercises, Gait analyses-Pathological Gaits, Gait Training,
Relaxation exercises-Methods for training Relaxation, Strengthening exercises-Strength
training, Types of Contraction, Mobilisation exercises, Endurance exercises.

Unit 4 MANAGEMENT OF COMMUNICATION & VIRTUAL 9
REALITY
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Impairment-introduction to communication, Aphasia, Types of aphasia, Treatment of
aphasic patient, Augmentative communication-general form of communication, types of
visual aids, Hearing aids, Types of conventional hearing aid, Writing aids. Introduction to
virtual reality, Virtual reality based rehabilitation, Hand motor recovery systems with
Phantom haptics, Robotics and Virtual Reality Applications in Mobility Rehabilitation.

Unit 5 ORTHOTIC, PROSTHETIC DEVICES & RESTORATION
TECHNIQUES
General orthotics, Classification of orthotics-functional & regional, General principles of
Orthosis, Calipers- FO, AFO, KAFO, HKAFO. Prosthetic devices: Hand and arm
replacement, Body powered prosthetics, Myoelectric controlled prosthetics and Externally
powered limb prosthetics. Functional Electrical Stimulation systems-Restoration of hand
function, restoration of standing and walking, Hybrid Assistive Systems (HAS).

‘ Total Lecture Hours | 45

9

Text Books

1. Sunder 'Textbook of Rehabilitation’, Jaypee Brothers Medical Publishers Pvt. Ltd,
New Delhi, 2nd Edition, Reprint 2007

2. Joseph D.Bronzino, The Biomedical Engineering Handbook, Third edition-3 volume
set, Taylor & Francis, 2006

Reference Books

1. Horia- Nocholai Teodorecu, L.C.Jain , Intelligent systems and technologies in
rehabilitation Engineering; CRC; December 2000.

2. Keswick. J., What is Rehabilitation Engineering, Annual Reviews of Rehabilitation-
Springer- Verlag, New York, 1982.

3. Warren E. Finn,Peter G. LoPresti; Handbook of Neuroprosthetic Methods CRC;
edition 2002.

4. Rory A Cooper (Editor), Hisaichi Ohnabe (Editor), Douglas A. Hobson (Editor), 'An
Introduction to Rehabilitation Engineering (Series in Medical Physics and
Biomedical Engineering' CRC Press, 2006.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

con Program Qutcomes (POs) f)ll'lotil(;?nlzss(plfscglsc)
PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3

1 3 3 2 2 2 3 2 3 2 - 2 2 3 2

2 3 3 3 2 3 2 2 2 - 2 2 2 3 3 3

3 3 3 2 2 3 2 - - 2 2 - 2 3 3 2

4 3 3 3 2 3 2 - 2 3 2 3 3 3

5 3 3 3 2 3 2 2 2 2 2 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P
24BMES25 Clinical Engineering 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To Understand of the clinical engineering profession, qualifications, roles, activities,
and expectations.

e To Analyze challenges with their healthcare technology.

e To address problems and errors in medical devices.

e To design better medical devices with computerized approaches.

e To explore the Health Technology Management systems with medical devices and
supportive services with advanced application.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the role, evolution, and responsibilities of clinical engineering in enhancing
patient safety.

2. Apply medical technology management practices for effective planning, assessment,
and risk reduction of healthcare equipment.

3. Describe the development, implementation, and impact of the Essential Health Care
Technology Package (EHTP).

4. Analyze clinical engineering program indicators to assess and manage performance
effectively.

5. Evaluate advanced healthcare technologies and safety methodologies used to
minimize medical errors and improve patient safety.

Unit 1 | INTRODUCTION | 9

Clinical engineering: Definition, Evolution, Role, Responsibilities, Functional status,
History of clinical engineering and Technology in Health Care System, Enhancing patient
safety.

Unit 2 MEDICAL TECHNOLOGY MANAGEMENT 9
n PRACTICES

Strategic Medical Technology Planning, Scope , Clinical necessity operational support,
strategic planning process — Technology assessment: Technology audit, Budget strategies,
Prerequist for medical technology assessment — Management Practice for Medical
Equipment - Device evaluation, Risk reduction, Asset management, ESHTA.

ESSENTIAL HEALTH CARE TECHNOLOGY
Unit 3 PACKAGE (EHTP) 9

Introduction — Health care technology management — Package development: Methodology,
Logical framework, Implementation, Information promotion and dissemination — EHTP
Justification — EHTP matrix — EHTP advantages — Impact Analysis.

CLINICAL ENGINEERING PROGRAM
Unit 4 INDICATOR 9

Clinical engineering: program services, Program database — Clinical Engineering Program
management, Program indicator, Managing clinical engineering performance using program
indicators — Indicator management process.

ADVANCED TECHNOLOGY FOR PATIENT
Unit § SAFETY 9
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Factors Contributing to Medical Errors: Heath Care Reimbursement, Health Care Failure
Mode and Effect Analysis (HFMEA), Patient Safety Best Practices Model: Bar coding,
Computerized Physician Order Entry (CPOE), and Clinical data repositories — Process
analysis, Methodology. Computerized medical equipment management systems.

Total Lecture Hours ‘ 45

Text Books

1. Ernesto Iadanza, Joseph Dyro, “Clinical Engineering Handbook”, Elsevier Academic
Press, 2014

Reference Books

1. Robert Miniati, “Clinical Engineering from Devices to Systems”, Academic Press,
23-Dec 2015 - Technology & Engineering

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;i:ssg)escgl:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 2 - - 2 - - - - - - - - 2 -

2 3 3 2 2 2 - - - - - - - - 1 1

3 2 3 - 2 - 3 - 2 - - - - - - 1

4 2 2 - - - - - - - - - 2 -

5 3 2 3 2 2 - - - - - - - 1 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24BMES26 Principles of Tissue Engineering 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

1. To study the cell types and differentiation.
2. To study basics about stem cells and its applications
3. To understand the methods and design involved in tissue engineering

Course Outcomes

Upon completion of the course, the student should be able to:
1. Understand the basic concepts of tissue engineering
2. Acquire ability to function on multi-disciplinary teams
3. Apply the knowledge of professional and ethical responsibility in use of stem cells
and gene therapy in creating tissue engineered therapies
4. Design and develop different biomaterial in tissue engineering application
5. Gain knowledge in research or clinical application on tissue repair/ engineering

Unit 1 ‘ INTRODUCTION TO CELL BIOLOGY 9

Cell types - Progenitor cells - Cell growth and differentiation - Cell culture: Expansion -
Transfer - Storage and Characterization - Cell signalling molecules - Growth factors - Cell
attachment: Differential cell adhesion, Receptor-ligand binding - Cell surface markers.

Unit 2 ‘ FUNDAMENTALS OF TISSUE ENGINEERING ‘ 9

History and scope of tissue engineering - Tissue organization - Tissue types: Epithelial,
Connective - Vascularity and angiogenesis - Wound healing - Extra Cellular Matrix: Matrix
molecules and their ligands - Tissue culture — Materials in tissue engineering.

Unit3 | STEM CELLS IE

Definition of stem cells — Types of stem cells — Differentiation, dedifferentiation maturation,
proliferation, pleuripotency and immortalization - Sources of stem cells: Haematopoetic —
Fetal - cord blood — Placenta - Bone marrow - Primordial germ cells - Cancer stem cells -
Induced pleuripotent stem cells.

Unit4 | ENGINEERING METHODS AND DESIGN [ 9

Soft lithography - Self-assembled monolayer, Micro contact printing, Micro fluidic
patterning - Laminar flow patterning - Cell interaction with Polymer scaffolds and gels -
Polymer scaffolds fabrications: Electro spinning - Solvent casting and particulate leaching -
Micro fabrication of cell seeded scaffolds.

Unit 5§ ‘ APPLICATION OF TISSUE ENGINEERING ‘ 9

Replacement Engineering: Bone, cartilage, skin, blood, pancreas, kidney, heart valve and
liver - Regenerative engineering: Peripheral Nerve regeneration, Cardiac tissue regeneration,
Muscle regeneration — Regulation, Commercialization and Patenting.

| Total Lecture Hours | 45

Textbooks

1. Robert P lanza, Robert Langer, Joseph Vacanti, "Principles of Tissue Engineering",
Academic Press, United States, 2020.

2. Donglu Shi, Qing Liu, “Tissue Engineering and Nanotheranostics”, World Scientific
Publications, Singapore, 2018.
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Reference Books

1.

Gary E. Wnek, Gary L Browlin, “Encyclopedia of Biomaterials and Biomedical
Engineering”, Marcel Dekker Inc, New York, 2008.

USA, 2013.

2. R. Lanza, Anthony Atala (Eds), “Essential of Stem Cell Biology”, Academic Press,
3. R. Lanza, Anthony Atala,“Handbook of Stem Cells’’, Academic Press, USA, 2012.

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 3 2 - - - - - - - - - 2 3 3 -
2 - - - - - - - - 2 - - 2 2 2 1
3 2 2 - - - 3 2 3 - - - 2 2 1 1
4 3 3 3 2 - - - - - - 2 3 3 -
5 3 2 2 3 2 2 - - - - - 2 2 2 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P
24BMES27 Radiological Equipment’s 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the generation of X-ray and its uses in Medical imaging

To describe the principle of Computed Tomography.

To know the techniques used for visualizing various sections of the body.
To learn the principles of different radio diagnostic equipment in Imaging.
To discuss the radiation therapy techniques and radiation safety

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe the working principle of the X-ray machine and its application.

2. Tllustrate the principle computed tomography

3. Interpret the technique used for visualizing various sections of the body using
Magnetic Resonance Imaging.

4. Demonstrate the applications of radionuclide imaging.

5. Analyze different imaging techniques and choose appropriate imaging equipment for
better diagnosis and outline the methods of radiation safety.

Unit1 | X RAYS IE

Nature of X-rays- X-Ray absorption — Tissue contrast. X- Ray Equipment (Block Diagram)
— X Ray Tube, the collimator, Bucky Grid, power supply, Digital Radiography - discrete
digital detectors, storage phosphor and film scanning, X-ray Image Intensifier tubes —
Fluoroscopy — Digital Fluoroscopy. Angiography, cine Angiography. Digital subtraction
Angiography. Mammography.

Unit2 | COMPUTED TOMOGRAPHY IE

Principles of tomography, CT Generations, X- Ray sources- collimation- X- Ray detectors
— Viewing systems — spiral CT scanning — Ultra fast CT scanners. Image reconstruction
techniques — back projection and iterative method.

Unit3 | MAGNETIC RESONANCE IMAGING [ 9

Fundamentals of magnetic resonance- properties of electromagnetic waves : speed ,
amplitude, phase, orientation and waves in matter - Interaction of Nuclei with static magnetic
field and Radio frequency wave- rotation and precession — Induction of magnetic resonance
signals — bulk magnetization — Relaxation processes T1 and T2. Block Diagram approach of
MRI system — system magnet (Permanent, Electromagnet and Superconductors), generations
of gradient magnetic fields, Radio Frequency coils (sending and receiving), shim coils,
Electronic components, fMRI.

Unit4 | NUCLEAR IMAGING [ 9

Radioisotopes- alpha, beta, and gamma radiations. Radio Pharmaceuticals. Radiation
detectors gas filled, ionization chambers, proportional counter, GM counter and scintillation
Detectors, Gamma camera — Principle of operation, collimator, photomultiplier tube, X-Y
positioning circuit, pulse height analyzer. Principles of SPECT and PET

Unit 5§ ‘ RADIATION THERAPY AND RADIATION SAFETY ‘ 9

Radiation therapy — linear accelerator, Telegamma Machine. SRS — SRT — Recent
Techniques in radiation therapy — 3D CRT — IMRT — IGRT and Cyber knife — radiation
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measuring instruments Dosimeter, film badges, Thermo Luminescent dosimeters —
electronic dosimeter — Radiation protection in medicine — radiation protection principles

‘ Total Lecture Hours | 45

Text Books

1. Isaac Bankman, I. N. Bankman , Handbook Of Medical Imaging: Processing and
Analysis(Biomedical Engineering),Academic Press,2000

2. Jacob Beutel (Editor), M. Sonka (Editor), Handbook of Medical Imaging, Volume 2.
Medical Image Processing and Analysis , SPIE Press 2000

3. Khin Wee Lai, DyahEkashantiOctorinaDewi “Medical Imaging Technology”,
Springer Singapore, 2015

Reference Books

1. Khandpur R.S, “Handbook of Biomedical Instrumentation”, Tata McGraw — Hill,
New Delhi, 2003.

2. Dougherty, Geoff (Ed.), “Medical Image Processing - Techniques and Applications
“,Springer-Verlag New York, 2011

Evaluation Method : Continuous Assessment, End Semester Exam

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;i:ssgfscgl:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 - - - - - - - - - 2 3 3 -

2 - - - - - - - - 2 - - 2 2 2 1

3 2 2 - - - 3 2 3 - - - 2 2 1 1

4 3 3 3 2 - - - - - - 2 3 3 -

5 3 2 3 2 2 - - - - - 2 2 2 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24BMES28 Applications of Extended 0 0 3
Realities in Healthcare
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the fundamental concepts, hardware, software, and architecture of
Extended Reality (XR).

e To understand the role of XR technologies in medical education and clinical training.

e To provide knowledge of XR applications in medical diagnosis, therapy, and
rehabilitation.

e To study XR-based patient engagement tools and hospital workflow applications.

e To create awareness of future trends, safety, privacy, and ethical considerations in
XR healthcare systems.

Course Outcomes

1. Explain the principles, components, and challenges of Virtual, Augmented, and
Mixed Reality systems.

2. Describe the use of XR technologies in medical training, anatomy visualization, and
surgical simulation.

3. Analyze XR applications in diagnosis, therapy, rehabilitation, and telemedicine.

Discuss XR-based patient engagement methods and hospital support applications.

5. Evaluate future developments, safety issues, data privacy, and ethical aspects of XR
in healthcare.

b

Unit 1 ‘ FUNDAMENTALS OF EXTENDED REALITY ‘ 9

Introduction to Virtual, Augmented, and Mixed Reality, Hardware: Headsets, sensors, haptic
devices, Software platforms: Unity, Unreal Engine basics. XR system architecture and
interaction methods, Challenges in XR (latency, motion sickness, safety).

Unit2 | XR IN MEDICAL TRAINING & EDUCATION |9

Virtual anatomy labs, XR-based surgical training simulations, 3D visualization of medical
imaging (CT, MRI, ultrasound), Case study: VR cadaver lab, anatomy visualization.
Benefits over traditional training.

Unit3 | XR IN DIAGNOSIS & THERAPY | 9

Augmented reality for real-time surgery assistance. VR in pain management and
psychological therapy. XR-based rehabilitation for stroke and motor disorders. Telemedicine
and remote diagnosis using XR. Case study: AR in orthopedic surgeries.

Unit 4 ‘ PATIENT ENGAGEMENT & HOSPITAL APPLICATIONS ’ 9

XR for patient education and awareness. Virtual hospital tours and pre-operative counseling.
AR in physiotherapy and fitness monitoring. Rehabilitation games and motivation systems.
Case study: VR for phobia treatment.

Unit5 | FUTURE TRENDS, SAFETY & ETHICS B

XR in personalized healthcare. Artificial Intelligence + XR in diagnosis. Data security and
patient privacy. Ethical concerns in XR applications. Recent advancements and research
directions.

| Total Lecture Hours | 45
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Text Books

1.

Burdea, G. C., & Coiffet, P. Virtual Reality Technology. Wiley-IEEE Press, 2nd
Edition, 2003.
2. Mukherjee, S., & Chatterjee, A. Extended Reality in Healthcare. Springer, 2022.

Reference Books

1.

2.

Riva, G., Wiederhold, B. K., & Mantovani, F. Virtual and Augmented Reality in

Mental Health Treatment. IOS Press, 2016.

Johnsen, K. Healthcare and Extended Reality: From Training to Therapy. Routledge,

2021.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific
Outcomes (PSOs)

08 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 |3 4 | 5|16 |7 |8 |9 1011 12 1 2 3
1 3 3120232 -]1-|-1-1-11 3 2 2
2 3 3 3 23 (2| —-]-12]12]-12 3 3 3
3 3 3 3 3 303122 —-12]-|2 3 3 3
4 3 3020213 (312|223 ]-12 3 3 3
5 3 3121233 3 3| —-121(2]3 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES29 Neural Engineering 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To introduce the structure, development, and functional organization of neurons and
glial cells.

e To provide knowledge of the anatomy and functions of the brain, brain stem, and
spinal cord.

e To wunderstand major neuronal diseases, degeneration processes, and
pharmacological aspects.

e To study neurophysiology, neural signalling, and neuro-diagnostic imaging
techniques.

e To familiarize students with nerve regeneration, neural tissue engineering, and
rehabilitation technologies.

Course Outcomes

1. Explain neuron structure, synaptic transmission, and nervous system development.

2. Describe the anatomical structures and functional roles of the brain, brain stem, and

spinal cord.

Discuss neurodegenerative disorders, neuronal plasticity, and CNS drug actions.

4. Analyze nerve conduction, brain electrical activity, and neuro-imaging/recording
techniques.

5. Apply concepts of neural regeneration, tissue engineering, and rehabilitation
technologies for neuromotor recovery.

(98]

Unit 1 | BASICS OF NEURON STRUCTURE AND FUNCTIONS ‘ 9

Nervous system development. Trophic factors, extra cellular matrix components in nervous
system development. Neuron: structure — function — classification. Glial cells — myelination.
Neurotransmitter — types and functions. Synapses - Transport of materials and impulse in
neurons.

Unit 2 | BRAIN, BRAIN STEM AND SPINAL CORD | 9

Brain: structures — lobes — functional areas. Brain stem: structures — functional areas. Spinal
cord: structure — functions. Concepts of nuclei — sensory and motor Tracts - Reticular
formation. Blood supply to Brain and spinal cord.

Unit 3 ‘ NEURONAL DISEASES AND DISORDERS ‘ 9

Neuro degeneration: Degenerative, Demyelinated and injury related disorders associated
with nervous system. Wallerian Degeneration. Neuronal plasticity — CNS acting drugs and
their pharmacokinetics. Alzheimer‘s, Parkinson‘s and Prion diseases

Unit 4 ‘ NEUROPHYSIOLOGY & NEURORADIOLOGY ‘ 9

Physiology of nerve conduction. Peripheral nerves — structure & Functions. Synaptic
transmission and cellular signalling of Neurons. Electrical activity of the Brain and recording
of brain waves. Evoked potentials. Visualization of nervous system. Neuromotor-machine
interface: human voluntary motor control system.

Unit 5 ‘ NERVE RECONSTRUCTION AND REHABILITATION ‘ 9

Neural plasticity; Neurological dysfunctions - Regeneration of the peripheral nervous
system. Neural tissue engineering; Nerve graft; Drug delivery system in CNS.
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Rehabilitation: Mechanisms for Neuromotor rehabilitation; Robotics and virtual reality in
physical therapy; Transcranial magnetic stimulation

Total Lecture Hours ‘ 45

Text Books

1. Mathews G.G., “Neurobiology”, 2nd edition, Blackwell Science, UK, 2000
2. Malcom Carpenter, “Textbooks of Neuroanatomy”, Mc. Graw hill Edition, 1996

Reference Books

1. W. Mark Saltzman, “Tissue Engineering — Engineering principles for design of
replacement organs and tissue’’, Oxford University Press Inc New York, 2004.

2. Park J.B., “ACS Biomaterials Science and Engineering”, Plenum Press, 2014.
Saunders, 2006.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Specific
Outcomes (PSOs)

PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PSO|PSO | PSO

Program Outcomes (POs)
COs

W W NN W
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BMES30 | Pattern Recognition & Neural Networks 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the fundamentals of biological and artificial neural networks

To Learn the principles of backpropagation and associative memory networks
To Explore competitive learning models such as Maxnet, Hamming net

To Examine the basics of pattern recognition and supervised learning techniques
To Understand unsupervised learning and syntactic pattern recognition methods

Course Outcomes

Upon completion of the course, the student should be able to:
1. Explain the fundamentals and organizational structure of neural networks.
Describe about the associative memory in neural networks
Know about competitive neural networks
Design different pattern recognition for applications interest
. Apply pattern recognition technique using neural networks

PIENRRN

Unit 1 INTRODUCTION AND SIMPLE NEURAL NET ‘ 9

Elementary neurophysiology and biological neural network—architecture, functionalities.
Artificial neural network-Architecture, biases and thresholds, Development of neural
networks-McCulloch Pitts Model. Hebb net, Perceptron, Adaline and Madaline, Neural
networks applications in medicine.

Unit 2 | BACK PROPAGATION AND ASSOCIATIVE MEMORY ‘ 9

Back propagation network, generalized delta rule, Bidirectional Associative memory,
Hopfield Network.

Unit3 | NEURAL NETWORKS BASED ON COMPETITION | 9

Maxnet, Hamming net, Kohonen Self organizing map, Learning Vector Quantization,
Counter Propagation network.

Unit 4 | INTRODUCTION AND SUPERVISED LEARNING ‘ 9

Overview of Pattern recognition, Types of Pattern recognition, Parametric and
Nonparametric approach, Bayesian classifier, Discriminant function, non parametric density
estimation, histograms, kernels, window estimators, k- nearest neighbor -classifier,
estimation of error rates.

UNSUPERVISED LEARNING AND SYNTATIC PATTERN
Unit 5 RECOGNITION 9

Unsupervised learning- Hierarchical clustering- Single-linkage Algorithm, Complete —
linkage Algorithm, Average-linkage algorithm and Ward’s method. Partitional clustering-
Forgy’s Algorithm, k-means algorithm and Isodata Algorithm. Grammar Based Approaches,
Elements of Formal Grammars, Parsing Concepts — Parsing Algorithm, Transition Networks
in Parsing.

\ Total Lecture Hours ‘ 45

Text Books

1. DudaR.O. Hart P.G, “Pattern Classification and scene analysis”, Wiley Edition 2000.
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2. Hagan, Demuth and Beale, “Neural network design”, Vikas Publishing House Pvt

Ltd.,New Delhi,2002.

Reference Books

1.

2.

3.

4.

Freeman J.A., and Skapura B.M, “Neural Networks, Algorithms, Applications and
Programming Techniques”, Addison - Wesley, 2003.

Earl Gose, Richard Johnson baugh Steve Jost, “Pattern Recognition and Image
Analysis”,Prentice Hall of India Pvt Ltd., New Delhi, 1999.

Robert Schalkoff, “Pattern recognition, Statistical, Structural and neural approaches”

John Wiley and Sons (Asia) Pvt Ltd., Singapore, 2005.

Laurene Fausett, “Fundamentals of neural networks- Architectures, algorithms and

applications”, Prentice Hall, 1994.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

Program Outcomes (POs)

Program Specific
Outcomes (PSOs)

o8 PO | PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PO | PSO|PSO | PSO
1 2 13 4 | S| 6|7 | 8|9 101112 1 2 3
1 3 312021202 -—|-|-1|-1- 1 3 3 2
2 3 312021202 -—|-|-1|-1- 1 3 3 2
3 3 312031202 —-12|—-|-1]1-12 2 3 3
4 3 3 3 3 302 | -1 2 - | 2 3 3 3
5 3 3 3 3 30322 2 12 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L [T| P C
24BMES31 Soft Computing Techniques 3 0| O 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e Understand the different soft computing techniques.

e Understand neural network architectures and learning algorithms, for different
applications

e Explore the use of Fuzzy and Genetic Algorithm

e Understand different Optimization techniques in soft computing

e To introduce Hybrid and Other advanced model in soft computing.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the biological basis of neural systems and the structure, learning methods,
and models of artificial neural networks.

2. Apply fuzzy set theory concepts and fuzzy inference models to represent and reason
with uncertainty.

3. Describe the principles, operators, and working of genetic algorithms for
optimization problems.

4. Analyze optimization problems using soft computing techniques such as swarm
intelligence and evolutionary algorithms.

5. Evaluate hybrid and advanced soft computing models including neuro-fuzzy
systems, SVM, ELM, and ensemble learning methods.

Unit 1 FROM BIOLOGY TO ARTIFICIAL NEURAL 9
NETWORKS —-INTRODUCTION

Biological Neural Networks, Components of Artificial Neural Networks — Connections,
Propagation function and Network Inputs, Common Activation Functions, Threshold,
Network  Topologies, Learning - Supervised, Unsupervised, Reinforcement.
Backpropagation, Radial Basis Function, Self-Organizing Maps, Counter Propagation
Networks, Adaptive Resonant Theory (ART).

Unit2 | FUZZY SET THEORY IE

Introduction to Fuzzy — Fuzzy Sets — Basic Definition and Terminology — Set-theoretic
Operations — Member Function Formulation and Parameterization — Fuzzy Rules and Fuzzy
Reasoning — Extension Principle and Fuzzy Relations — Fuzzy If-Then Rules — Fuzzy
Reasoning — Fuzzy Inference Systems — Mamdani Fuzzy Models — Sugeno Fuzzy Models —
Tsukamoto Fuzzy Models — Input Space Partitioning and Fuzzy Modelling.

Unit3 | GENETIC ALGORITHM [ 9

Genetic Algorithms: Introduction to Genetic Algorithms (GA), Representation, Operators in
GA, Fitness function, population, building block hypothesis and schema theorem.; Genetic
algorithms operators methods of selection, crossover and mutation, simple GA (SGA), other
types of GA, generation gap, steady state GA

Unit4 | OPTIMIZATION USING SOFT COMPUTING [ 9

Single variable optimization - Region Elimination Methods, Fibonacci Search Method,
Multivariable Optimization - Cauchy's Steepest Descent Method, Newton's method, Swarm
Intelligence-Particle Swarm Optimization, ANT Intelligence — ANT Colony Optimization,
Artificial Bee Colony Algorithm, Jumping Frog Optimization.
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Unit 5 HYBRID AND ADVANCED MODEL IN SOFT 9

COMPUTING

Genetic Algorithm based Back propagation Network, Fuzzy Logic Controlled Genetic
Algorithms, Neuro-fuzzy hybrid systems, Support Vector Machine, Extreme Learning
Machine (ELM), Extended ELM, Random Forest Algorithm.

| Total Lecture Hours | 45

Text Books

1. J.S.R.Jang, C.T.Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”, PHI,
2004.

2. James A Freeman and David M.Skapra, “Neural Networks: Algorithms,
Applications, and Programming Techniques”, Addison-Wesley, 1991, Digital
Version 2007.

3. Davis E.Goldberg, “Genetic Algorithms: Search, Optimization and

MachineLearning”, Addison Wesley, N.Y., 1989

Reference Books

1.

2.

3.

LaureneFausett, “Fundamentals of neural networks- Architectures, algorithms and
applications”, Prentice Hall, 1994.

Simon O. Haykins,”Neural Networks: A Comprehensive Foundation”, 2nd Edition,
Pearson 1994

Zimmermann H.J. "Fuzzy set theory and its applications" Springer international
edition, 2011.

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;illzssg)esc:ic)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 - - - - - - - - - 2 3 3 -

2 - - - - - - - - 2 - - 2 2 2 1

3 2 2 - - - 3 2 3 - - - 2 2 1 1

4 3 3 3 2 - - - - - - 2 3 3 -

5 3 2 3 2 2 - - - - - 2 2 2 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
D L i Depl tof Al
2 ABMES32 eep Learning and Deployment o 3 0 0 3
models
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To Understand the concepts of multi-class classification using logistic regression

e To Explore the structure and function of deep networks

e To Learn the fundamentals of Convolutional Neural Networks (CNNs)

e To Examine the use of Recurrent Neural Networks (RNNs) and Long Short-Term
Memory (LSTM) units for time-series forecasting

e To analyze text classification workflows using RNN and LSTM architectures.

Course Outcomes

1. Build a simple end-to-end model for recognizing hand-written digit images, using
multi-class Logistic Regression.

2. Develop a deep end-to-end neural network model using MLP for detecting digits in
hand-written digit image.

3. Choose a CNN model for improved digit recognition.

4. Demonstrate a RNN model to forecast time-series data.

5. Adopt a LSTM model to process sequential text data.

MULTI-CLASS CLASSIFICATION USING LOGISTIC

Unit 1 REGRESSION 9

Microsoft Cognitive Toolkit-Descending from Machine Learning to Deep Learning-
Understanding the Dataset-Image classification problem-Building blocks with Softmax-
Loss function-Train workflow-Solvers-Validation-Test and Predict workflow

Unit2 | MULTILAYER PERCEPTRON IE

Deep Networks-Activation Function-Sigmoid-Hyperbolic Tangent-Rectified Linear
Unity-Leaky Rectified Linear Unity-Maxout-Building Blocks-Workflow

Unit3 | CONVOLUTION NEURAL NETWORK IE

Applications-Building block-Understanding Image Data-Convolution with Images,Padding-
Pure Convolutional Networks-Pooling-Training CNN-Workflow CNN-
Popular Convolution Networks

Unit 4 RECURRENT NEURAL NETWORK & LONG SHORT
! TERM MEMORY 9

Sequences-Forecasting using historic Data-Incorporating History in Recurrence-Building
Blocks-Issue of vanishing Gradients-Long short term memory block-Dropout-Time-series
Forecasting, Data preprocessing-Workflow of RNN with LSTM

Unit 5§ ‘ TEXT CLASSIFICATION WITH RNN & LSTM ‘ 9

Sequences many to many-Understanding ATIS Dataset-Sequence Tagging -Embedding-
Building Blocks-Workflow-Training RNN & LSTM-Testing RNN & LSTM-Predict new
data

‘ Total Lecture Hours ’ 45

Text Books
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1. Nikhil Buduma and Nicholas Locascio: Fundamentals of Deep Learning: designing
Next generation Machine intelligence Algorithms, O’Reilly Media,1st Edition, June
2017.

2. Bengio, Yoshua, Ian J. Goodfellow, and Aaron Courville, Deep learning, Kindle
Edition, MIT Press, 2015.

Reference Books

1. Neural Networks and Deep Learning, Michael Nielsen, Online, 2016.
2. Learning Deep Architectures for Al, Yoshua Bengio, First Edition, NOW Publishers,
2009.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) gﬁﬁ;i:ssg)escgl:)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 2 3 - 1 3 - - - - - - 1 1 3 -

2 2 3 2 1 3 - - - - - - 2 1 3 1

3 2 3 2 2 3 - - - - - - 2 2 3 1

4 2 3 2 2 3 - - - - - - 3 2 3 2

5 2 3 2 2 3 - - - - - - 3 2 3 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T|P C
BRAIN COMPUTER INTERFACE AND ITS
24BME533 APPLICATIONS 3 00 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

Understand the basic concepts of brain computer interface
Study the various signal acquisition methods

Learn about the signal processing methods used in BCI
Understand the various machine learning methods of BCI.
Learn the various applications of BCI

Course Outcomes

Upon completion of the course, the student should be able to:
1. Comprehend and appreciate the significance and role of this course in the present
contemporary world.
2. Evaluate concept of BCL
3. Assign functions appropriately to the human and to the machine.
4. Select appropriate feature extraction methods
5. Use machine learning algorithms for translation.

Unit1 | INTRODUCTION TO BCI IE

Introduction - Brain structure and function, Brain Computer Interface Types - Synchronous
and Asynchronous -Invasive BCI -Partially Invasive BCI - Non Invasive BCI, Structure of
BCI System, BCI Monitoring Hardware, EEG, ECoG, MEG, fMRI.

Unit2 | BRAIN ACTIVATION | 9

Brain activation patterns - Spikes, Oscillatory potential and ERD, Slow cortical potentials,
Movement related potentials-Mu rhythms, motor imagery, Stimulus related potentials -
Visual Evoked Potentials — P300 and Auditory Evoked Potentials, Potentials related to
cognitive tasks.

Unit3 | FEATURE EXTRACTION METHODS | 9

Data Processing — Spike sorting, Frequency domain analysis, Wavelet analysis, Time
domain analysis, Spatial filtering -Principal Component Analysis (PCA), Independent
Component Analysis (ICA), Artefacts reduction, Feature Extraction - Phase synchronization
and coherence

Unitd4 | MACHINE LEARNING METHODS FOR BCI | 9

Classification techniques —Binary classification, Ensemble classification, Multiclass
Classification, Evaluation of classification performance, Regression - Linear, Polynomial,
RBF’s, Perceptron’s, Multilayer neural networks, Support vector machine, Graph theoretical
functional connectivity analysis

Unit5 | APPLICATIONS OF BCI IE

Case Studies - Invasive BCIs: decoding and tracking arm (hand) position, controlling
prosthetic devices such as orthotic hands, Cursor and robotic control using multi electrode
array implant, Cortical control of muscles via functional electrical stimulation. Noninvasive
BClIs:P300 Mind Speller, Visual cognitive BCI, Emotion detection. Ethics of Brain
Computer Interfacing.

| Total Lecture Hours | 45
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Text Books

1.

2.

Rajesh.P.N.Rao, “Brain-Computer Interfacing: An Introduction”, Cambridge
University Press, First edition, 2013.

Jonathan Wolpaw, Elizabeth Winter Wolpaw, “Brain Computer Interfaces:
Principles and practice”, Oxford University Press, USA, Edition 1, January 2012.

Reference Books

1.

2.

Ella Hassianien, A &Azar.A.T (Editors), “Brain-Computer Interfaces Current Trends
and Applications”, Springer, 2015.

Bernhard Graimann, Brendan Allison, GertPfurtscheller, "Brain-Computer
Interfaces: Revolutionizing Human-Computer Interaction", Springer, 2010

. Ali Bashashati, MehrdadFatourechi, Rabab K Ward, Gary E Birch,” A survey of

signal Processing algorithms in brain—computer interfaces based on electrical brain
signals” Journal of Neural Engineering, Vol.4, 2007, PP.32-57

Arnon Kohen, “Biomedical Signal Processing”, Vol I and II, CRC Press Inc, Boca
Rato, Florida.

Bishop C.M., “Neural networks for Pattern Recognition”, Oxford, Clarendon Press,
1995.

Andrew Webb, “Statistical Pattern Recognition”, Wiley International, Second
Edition, 2002.

Evaluation Method: Continuous Assessment, End Semester Examination
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C

24BMES34 Body Area Networks 3 0 0 3

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To know the hardware requirement of BAN

e To understand the communication and security aspects in the BAN

e To know the applications of BAN in the field of medicine

e To analyze coexistence, security, and regulatory issues in BAN systems.
e To study medical and healthcare applications of BAN systems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Comprehend and appreciate the significance and role of this course in the present
contemporary world.

2. Design a BAN for appropriate application in medicine.

3. Assess the efficiency of communication and the security parameters.

4. Understand the need for medical device regulation and regulations followed in
various regions.

5. Extend the concepts of BAN for medical applications.

Unitl | INTRODUCTION [ 9

Definition, BAN and Healthcare, Technical Challenges- Sensor design, biocompatibility,
Energy Supply, optimal node placement, number of nodes, System security and reliability,
BAN Architecture — Introduction.

Unit2 | HARDWARE FOR BAN IE

Processor-Low Power MCUs, Mobile Computing MCUs ,Integrated processor with radio
transceiver, Memory ,Antenna-PCB antenna, Wire antenna, Ceramic antenna, External
antenna, Sensor Interface, Power sources- Batteries and fuel cells for sensor nodes.

Unit 3 ‘ WIRELESS COMMUNICATION AND NETWORK ‘ 9

RF communication in Body, Antenna design and testing, Propagation, Base Station-Network
topology-Stand —Alone BAN, Wireless personal Area Network Technologies-IEEE
802.15.1,IEEE P802.15.13, IEEE 802.15.14, Zigbee.

Unit 4 ‘ COEXISTENCE ISSUES WITH BAN ‘ 9

Interferences — Intrinsic - Extrinsic, Effect on transmission, Counter measures- on physical
layer and data link layer, Regulatory issues-Medical Device regulation in USA and Asia,
Security and Self-protection-Bacterial attacks, Virus infection, Secured protocols, Self-
protection.

Unit5 | APPLICATIONS OF BAN IE

Monitoring patients with chronic disease, Hospital patients, Elderly patients, Cardiac
arrythmias monitoring, Multi patient monitoring systems, Multichannel Neural recording,
Gait analysis, Sports Medicine, Electronic pill.

‘ Total Lecture Hours ’ 45

Text Books
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1.

2.

Sandeep K.S. Gupta,Tridib Mukherjee, Krishna Kumar Venkata Subramanian,
“Body Area Networks Safety, Security, and Sustainability’’, Cambridge University
Press, 2013
Mehmet R. Yuce, Jamil Y.Khan, “Wireless Body Area Networks Technology,
Implementation, and Applications”, Pan Stanford Publishing Pte. Ltd., Singapore,

2012

Reference Books

1.

Zhang, Yuan-Ting, “Wearable Medical Sensors and Systems’’, Springer, 2013.

2. Guang-Zhong Yang(Ed.), “Body Sensor Networks’’, Springer, 2006.
3. Annalisa Bonfiglio, Danilo De Rossi, "Wearable Monitoring Systems", Springer,
2011.

Evaluation Method: Continuous Assessment, End Semester Examination

COs/POs/PSOs Mapping

Program Qutcomes (POs)

Program Specific

COs Outcomes (PSOs)
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
1 2 1 0 0 1 2 0 1 0 0 0 1 2 0 1
2 2 3 3 1 3 1 0 0 1 1 0 1 3 2 3
3 2 3 2 2 3 2 0 1 0 0 0 1 2 3 2
4 1 1 0 0 0 3 0 3 0 0 0 1 2 0 1
5 2 3 3 2 3 2 1 1 1 1 1 2 3 2 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24MEC601 Renewable Energy 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

o To understand global energy demand, conventional energy impacts, and the need for
renewable energy.

o To learn about solar energy technologies, including PV systems, thermal systems,
and off-grid solutions.

e To study biomass energy sources, conversion technologies, and waste-to-energy

applications.

o To explore wind, hydro, and geothermal energy systems and their role in sustainable
energy.

e To analyze emerging technologies, smart grids, and policies for renewable energy
adoption.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Analyze global energy demand, the limitations of conventional energy sources, and
the benefits of renewable energy.

2. Explain the principles, design, and applications of solar energy systems, including
photovoltaic and thermal technologies.

3. Evaluate biomass and bioenergy conversion technologies for sustainable energy
production and waste management.

4. Compare wind, hydro, and geothermal energy technologies and assess their
feasibility in different applications.

5. Apply emerging energy technologies, smart grid concepts, and policy frameworks
for effective renewable energy Integration.

Unit 1 ‘ INTRODUCTION TO RENEWABLE ENERGY ‘ 9

Global energy demand and sources, Environmental impacts of conventional energy, Types
of renewable energy: Solar, Wind, Biomass, Hydro, Geothermal, Advantages and limitations
of renewable energy, Energy requirements in commercial settings.

Unit 2 | SOLAR ENERGY IE

Photovoltaic (PV) technology, Solar thermal systems, Design and operation of solar energy
systems, Solar panels, inverters, and storage systems, Solar thermal collectors and
concentrators, Solar-powered medical equipment, Off-grid solar solutions, Sterilization and
water purification using solar energy - Measurement devices.

Unit 3 | BIOMASS AND BIOENERGY | 9

Types of biomass: Agricultural, industrial, and medical waste, Conversion technologies:
Combustion, anaerobic digestion, gasification, Biogas and biofuels: Production, storage, and
utilization, Biomedical waste management for energy generation, Hospital waste-to-energy
systems, Sustainability and safety in bioenergy applications.

Unit 4 | WIND, HYDRO, AND GEOTHERMAL ENERGY | 9

Wind energy: Wind turbines and hybrid systems Hydropower: Small-scale and micro-hydro
systems Geothermal energy: Direct use and heat pump systems Applications in hospital
heating and cooling Hybrid renewable systems in healthcare environments.

Unit 5 | EMERGING TECHNOLOGIES AND CASE STUDIES | 9
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Hydrogen fuel cells, Battery technologies, Energy harvesting: Piezoelectric and
thermoelectric technologies, Self-powered devices, Renewable energy in rural and
emergency healthcare, Smart grids and IoT in healthcare energy systems, Policy and funding
for renewable energy

| Total Lecture Hours I 45

Textbooks

1. Godfrey Boyle, Renewable Energy: Power for a Sustainable Future, Fourth Edition,
Oxford University Press, 2012.

2. G.D. Rai, Non-Conventional Energy Sources, Fourth Edition, Khanna Publishers,
2014.

Reference Books

1. R.S, Frank Kreith and Jan F. Kreider, Principles of Renewable Energy Systems,
Second Edition, CRC Press, 2010.

2. David Infield and Leon Freris, Renewable Energy in Power Systems, First Edition,
Wiley, 2020.

3. Olindo Isabella, Wilfried van Sark, and Arno Smets, Solar Energy: The Physics and
Engineering of Photovoltaic Conversion Technologies and Systems, UIT
Cambridge, 2016.

Evaluation Method : Continuous Assessment, End Semester Exam

COPO Mapping:
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24AGE101 Disaster Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e To provide fundamental knowledge of disasters, hazards, vulnerability, resilience,
and their social, economic, environmental, and health impacts.

e To develop understanding of disaster risk reduction (DRR) approaches, disaster cycle
phases, and the roles of various stakeholders at community, state, and national levels.

e To examine the interrelationship between disasters and development, including
climate change adaptation and the role of indigenous knowledge and appropriate
technology.

e To familiarize students with disaster risk management frameworks in India,
including institutional mechanisms, policies, relief components, and the application
of GIS and information technology.

e To enable students to analyze real-world disaster case studies and apply risk
assessment and mitigation strategies through field-based learning.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe the concepts, types, and causes of disasters and their impacts on society and
environment.

2. Explain disaster risk, vulnerability, and preparedness measures for reducing disaster
impacts.

3. Tllustrate the institutional framework, policies, and disaster risk reduction strategies
used in disaster management

4. Analyse the relationship between disasters, climate change, and development
activities

5. Interpret basic disaster response, mitigation, and community resilience practices for
effective disaster management

Unit1l | INTRODUCTION TO DISASTERS E

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of
disasters -- Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes,
Impacts including social, economic, political, environmental, health, psychosocial, etc.-
Differential impacts- in terms of caste, class, gender, age, location, disability -- Global
trends in disasters: urban disasters, pandemics, complex emergencies, Climate
change- Dos and Don’ts during various types of Disasters.

APPROACHES TO DISASTER RISK REDUCTION

Unit 2 (DRR) ?

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness
community based DRR, Structural- non-structural measures, Roles and responsibilities of-
community, Panchayati Raj Institutions/Urban Local Bodies (PRIS/ULBs), States, Centre,
and other stake-holders- Institutional Processes and Framework at State and Central Level-
State Disaster Management Authority(SDMA)-- Early Warning System - Advisories from
Appropriate Agencies.

Unit 3 INTER-RELATIONSHIP BETWEEN DISASTERS AND 0
! DEVELOPMENT
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Factors affecting Vulnerabilities, differential impacts, impact of Development projects such
as dams, embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC
Scenario and Scenarios in the context of India -- Relevance of indigenous knowledge,
appropriate technology and local resources.

Unit 4 | DISASTER RISK MANAGEMENT IN INDIA ‘ 9

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food,
Sanitation, Shelter, Health, Waste Management, Institutional arrangements (Mitigation,
Response and Preparedness, Disaster Management Act and Policy - Other related policies,
plans, programmes and legislation - Role of GIS and Information Technology Components
in Preparedness, Risk Assessment, Response and Recovery Phases of Disaster - Disaster
Damage Assessment.

Unit 5 DISASTER MANAGEMENT: APPLICATIONS AND 0
m CASE STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake WVulnerability Assessment of
Buildings and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal
Flooding: Storm Surge Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies;
Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for
Disaster Mitigation and Management and field works related to disaster management.

Total Lecture Hours | 45

Textbooks

1. Das, B. & Upasani, K.P., Textbook of Disaster Management, Latest Edition,
2024,CBS Publishers & Distributors Pvt. Ltd., New Delhi.

2. Ahmed, M.S. et al., Disaster Preparedness and Planning Management, First Edition,
2024, Notion Press, Chennai.

Reference Books

1. Coppola, D.P., Introduction to International Disaster Management, 3rd Edition,
Elsevier / Butterworth-Heinemann, Oxford.

2. Kayyem, J., The Devil Never Sleeps: Learning to Live in an Age of Disasters, 2022,
PublicAffairs, New York.

3. Vallero, D. & Letcher, T., Unraveling Environmental Disasters, Latest Edition,
Elsevier, Amsterdam.

4. Sivakumar, S., Disaster Management Laws in Asia: A Retrospect, 1st Edition, 2025,
Eastern Book Company, Lucknow.

Evaluation Method: Continuous Assessment, End Semester Exams

CO-PO Mapping

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO | PO | PO
10 |11 |12
1 2 2 — — — 3 3 — — — 2
2 2 2 — 1 — 3 3 — — — — 2
3 2 2 — — — 3 3 2 — — — 2
4 2 3 — 1 — 3 3 — — — — 2
5 2 2 1 1 — 3 3 — 2 — — 2
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T P C

24BMES01 Pathology and Microbiology 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide fundamental knowledge of mammalian cell structure, cell interactions,
and immune mechanisms.

e To impart understanding of host—pathogen interactions and cellular responses during
infection and disease progression.

e To introduce various microbial pathogens and their clinical significance in human
diseases.

e To familiarize students with diagnostic pathology techniques including microscopy,
histopathology, molecular diagnostics, and laboratory procedures.

e To develop knowledge on antimicrobial therapy, vaccines, infection control
strategies, and laboratory-based disease diagnosis.

Course Outcomes

1. Explain the structure and function of mammalian cells and describe immune
mechanisms and cellular interactions.

2. Analyze host—pathogen interactions and interpret cellular responses such as
inflammation, apoptosis, hypersensitivity, and neoplasia.

3. Classify and differentiate major microbial pathogens including bacteria, fungi,
parasites, and their associated diseases.

4. Demonstrate diagnostic laboratory techniques such as staining, microscopy, PCR,
serological tests, and histopathological analysis.

5. Evaluate antimicrobial agents, vaccines, and infection prevention strategies for
effective disease control and management.

Unit1l | CELL AND IMMUNITY OF MAMMALS | 9

Cell Structure, Cytoskeleton, Structure and function of Cell Membrane, Endoplasmic
reticulum, Ribosomes, Lysosomes, Mitochondria, Nucleus. Cell — cell interactions, Gap
junctions, Tight junctions, Desmosomes, Extra cellular matrix (ECM), Signal Transduction,
Cell growth factors, EGF.

Unit 2 | CELLULAR RESPONSES DURING PATHOGENESIS | 9

Host pathogen interactions, Immune evasion by microbes, Host damage, Primary Acquired
Melanosis (PAMs), Mitochondria — Associated Membranes (MAMs), Microbial Secretory
systems, (Peste des Petits Ruminants) PPR a &Signaling, Cellular responses to stress,
Metaplasia, Neoplasia, Hypersensitivity reactions, Cell injury and death, Inflammation,
Apoptosis, Causes and biochemical changes of apoptosis, Immunodeficiency Syndrome.

Unit3 | CLINICAL MICROBIOLOGY [ 9

Microbial pathogens — Types, Life cycle, Gram positive & negative bacterial pathogens,
Mycobacterial infections, Spirochetes, Anaerobic infections, Obligate and Facultative
intracellular bacteria, Fungal infections, Yeast infections, Disease caused by molds,
Dimorphic fungi, Parasitic infections

Unit4 | DIAGNOSTIC PATHOLOGY K
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Microscopy, Light, Phase contrast & Fluorescent microscopy, Electron microscopy,
Histopathology, Autopsy pathology, Surgical pathology, Enzyme histochemistry,
Histokinates, Block making, Microtomes & Knives, Cryostat, Staining, Western Blotting,
PCR, Sensor based reaction.

Unit 5 | INFECTION CONTROL AND PREVENTION | 9
General characters of antimicrobial drugs, Determining the level of antimicrobial activity,
Antibacterial drugs, Antifungal drugs, Anti protozoan drugs, Antiviral drugs, Increase the
immune system of the host, Vaccines — Preparation & dosage, Live vaccines, Attenuated
vaccines, Whole cell Vaccines, Subunit vaccines, Peptide based therapies, Antimicrobial
peptides, Types and therapeutic potential of AMPs.

Total Lecture Hours | 45

LIST OF EXPERIMENTS
1. Slides of malarial parasites, micro filaria and leishmania donovani
2. Urine physical and chemical examination (protein, reducing substances, ketones,
bilirubin and blood)
3. Basic staining — Hematoxylin and eosin staining
4. Peripheral blood smear test
5. Diagnosis of aerobic bacteria by RPR test
6. Fungal pathogen detection by lactophenol cotton blue
7. Polymerase chain reaction
8. Detection of salmonella infection by WIDAL test
9. Study of parts of compound microscope
10. Histopathological slides of benign and malignant tumours.
| Total Hours | 30

Text Books
1. Harsh Mohan, “Textbook of Pathology *, Jaypee publications, 6thedition,2010.
2. Prescott, Harley and Klein’s , “Microbiology”, Tata McGraw-Hill, New Delhi, 7th
edition, 2008
Reference Books
1. Underwood JCE: General and Systematic Pathology Churchill Livingstone, 3rd
edition, 2000.
2. Anantha Narayanan &Panicker, “Microbiology” Orient black swan, 2005.
3. Dubey RC and Maheswari DK. “A Textbook of Microbiology” Chand & Company
Ltd, 2007.
Evaluation Method:
Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab :25% weightage for Continuous Assessment, End Semester Practical Exams
COs/POs/PSOs Mapping

Program Specific

cor Program QOutcomes (POs) Outﬁomes (I;) S0s)

PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PSO|PSO |PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
1 3 2 - - - — - — — — — 1 3 2 —
2 2 3 - 2 - 1 — — — — — 1 2 2 2
3 3 2 - - - - — — — — — 1 3 2 1
4 2 2 - 3 3 - - - 1 - - 1 2 1 1
5 2 2 1 - - 3 2 1 — — — 2 2 2 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T P C

24BMES802 Human Anatomy and Physiology 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide fundamental knowledge of cellular structure, membrane transport
mechanisms, and hematological systems.

e To impart understanding of the physiological mechanisms of the respiratory and
cardiac systems.

e To explain the structure and function of the renal system and mechanisms of acid—
base regulation.

e To develop understanding of neuronal structure, synaptic transmission, and reflex
mechanisms.

e To familiarize students with brain organization, sensory systems, and bioelectrical
signals such as ECG and EEG.

Course Outcomes

1. Explain cellular structure, membrane potential mechanisms, and hematological
functions including blood groups and hemodynamics.

2. Analyze the physiological mechanisms of respiration and cardiac function including
ECG interpretation and cardiac cycle dynamics.

3. Describe kidney structure and evaluate urine formation, dialysis, and acid—base
balance regulation.

4. Tllustrate neuronal conduction, synaptic transmission, and reflex actions in the
nervous system.

5. Analyze brain organization and sensory pathways and interpret bioelectrical signals
such as EEG and EOG.

Unit 1 BASIC ELEMENTS OF HUMAN BODY AND 9
HEMATOLOGICAL SYSTEM

Cell: Structure and organelles - Functions of each component in the cell. Cell membrane —
transport across membrane — origin of cell membrane potential (Nernst and Goldman and
Katz equations) — Action potential. Blood composition - functions of blood — functions of
RBC. WBC types and their functions. Blood groups —identification of blood groups and its
importance (Fahreuslindqvist effect, Poiseuille’s Law).

Unit 2 ‘ RESPIRATORY SYSTEM AND CARDIAC SYSTEM ‘ 9

Respiratory system - Components, Mechanism, Types, and its transport. Structure of heart —
Properties of Cardiac muscle — Cardiac muscle and pacemaker potential - Cardiac cycle —
ECG - Heart sound - volume and pressure changes and regulation of heart.

Unit3 | RENAL SYSTEM | 9

Structure of Kidney and nephron. Mechanism of Urine formation and acid base regulation.
Dialysis. Components of respiratory system. Oxygen and carbon dioxide transport and acid
base regulation.

Unitd | NERVOUS SYSTEM [ 9

Neuron - Structure, Types, Types of Synapses, conduction of action potential in neuron.
Reflex Mechanism — Types of Reflex. Simple reflexes, withdrawal reflexes.

Unit5 | SENSORY SYSTEM K
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Brain anatomy, Brain — Parts, different Lobes. Brain cortical localization of functions. EEG.
Autonomic Nervous System, Central Nervous System and Peripheral Nervous System and
its functions. Structure of eye, EOG, auditory and visual pathways.

| Total Lecture Hours | 45

LIST OF EXPERIMENTS

1. Identification of Blood groups (Forward and Reverse)

2. Bleeding and Clotting time

3. Estimation of Haemoglobin

4. Total RBC Count

5. Total WBC Count

6. Differential count of Blood cells

7. Estimation of ESR

8. PCV, MCH, MCV, MCHC
9. Analyze Physiological signals like ECG, EMG, EEG, BP and Microscope.
10. Specimen — Liver, Brain, Heart and Pancreas.

| Total Hours | 30

Text Books
1. Waugh, Anne and Allison Grant, “Ross and Wilson Anatomy and Physiology in
Health and Illness”, Xth Edition, Churchill — Livingstone/ Elsevier, 2006.
2. Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam,
Jaypeebrothers medical publishers, New Delhi.
3. Essential of human Anatomy and Physiology, Elaine.N. Marieb Eight edition,
Pearson Education New Delhi, 2007.
Reference Books
1. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins Co,
Riverview, MI USA.
2. Textbook of Medical Physiology — Arthur C, Guyyton and John. E. Hall.
Miamisburg, OH, U.S.A.
3. Review of Medical Physiology, 22nd edition, William F.Ganong McGraw Hill New
Delhi.
4. Text book of Physiology, Prof. A.K. Jain, Third edition volume I and II Avichal
Publishing company, New Delhi.
Evaluation Method:
Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab  :25% weightage for Continuous Assessment, End Semester Practical Exams
COs/POs/PSOs Mapping

Program Specific

cor Program Qutcomes (POs) Out%omes (l;) SOs)

PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO|PSO|PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
1 3 2 - - - — - — — — — 1 3 2 —
2 3 3 - 2 2 1 — — — — — 1 2 2 2
3 3 2 - 2 - 1 — — — — — 1 3 2 1
4 2 3 - 2 - - — — — — — 1 2 1 1
5 2 3 - 2 3 1 2 — — — — 2 2 2 -
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24CSE801 Java Programming 3 0 0 3

Pre-requisite Syllabus Version
24CSE401 1.0
24CSE402

Course Objectives

e To introduce the fundamentals of Java programming and its execution environment.

e To develop problem-solving skills using control structures, arrays, and string
handling in Java.

e To impart knowledge of object-oriented programming concepts using Java.

e To provide understanding of interfaces, abstraction, and package creation for
modular programming.

e To enable students to handle runtime errors and perform file operations using
exception handling and stream classes.

Course Outcomes

1. Explain Java architecture (JDK, JRE, JVM) and construct basic Java programs using
appropriate data types and operators.

2. Develop Java programs using control structures, arrays, and string manipulation
techniques to solve computational problems.

3. Apply object-oriented programming principles such as encapsulation, inheritance,
polymorphism, and abstraction in program design.

4. Implement interfaces, abstract classes, and packages to develop modular and reusable
Java applications.

5. Design robust Java applications using exception handling mechanisms and
file/stream operations.

Unit 1 | INTRODUCTION TO JAVA [ 9

History and Features of Java - Java Development Kit (JDK), Java Runtime Environment
(JRE), Java Virtual Machine (JVM) - Setting up Java Environment — Applications of Java -
Writing and Running a Simple Java Program - Structure of Java Program - Variables,
Constants, Data Types, Operators and Expressions - Input and Output Handling -
Comparison with other programming languages.

Unit 2 ‘ CONTROL STRUCTURES, ARRAYS AND STRINGS ‘ 9

Control Statements: Decision Making (Simple if, if ... else, else if ladder, Nested if and
switch), Looping (for, while and do ... while) and Unconditional Statements (break and
continue) — Arrays (1D, 2D and Multi D) — Declaration and Initialization of Characters and
Strings — String functions.

Unit 3 ‘ OBJECT ORIENTED PROGRAMMING IN JAVA ’ 9

Basic concepts of OOPs - Class and Objects - Defining a Class - Creating Objects -
Accessing Members - Encapsulation - Inheritance - Single, Multi level and Hierarchical -
Polymorphism - Method Overloading and Method Overriding, Super Keyword, Final
Keyword - Abstraction - Message Passing — Constructors - Definition, Rules, Types —
Constructor Overloading.

Unit 4 ‘ INTERFACE, ABSTRACTION AND PACKAGES ‘ 9

Interface: Purpose of interface - Defining an interface - Implementing interfaces - Extending
interfaces - Abstraction - Abstract Class and Abstract Method — Packages - Introduction -
Java Packages - Using System Packages - Naming conventions - Creating packages -
Accessing a package - Using a Package - Adding a class to a package.
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Unit 5 ‘ EXCEPTION HANDLING, STREAMS AND FILES | 9

Managing Errors and Exceptions: Errors, Types of Errors, Exceptions, Types of Exceptions,
Exception Hierarchy, Syntax of Exception Handling Code (try, catch, throw) - Multiple
Catch Statements — Using Finally Statement - Streams - Byte Streams and Character Streams
— Reading and Writing Files.

| Total Lecture Hours | 45

Text Books

1. E. Balagurusamy, Programming with JAVA, 6th Edition, Tata McGraw-Hill
Publishing Company Limited, New Delhi 2019

Reference Books

1. S. Sagayaraj, R. Denis, P. Karthik and D. Gajalakshmi, “Java programming”,
Universities Press, 2017.

2. Schildt Herbert, Java: The Complete Reference, 8th Edition, Tata McGraw-Hill,
2011.

3. C Muthu, Programming with JAVA, , 2nd Edition, McGraw Hill Education, 2008.

Evaluation Method: Continuous Assessment, End Semester Examination
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24CSES802 Object Oriented Programming Using C++ 3 0 0 3

Pre-requisite Syllabus Version
24CSE401 1.0
24CSE402 )

Course Objectives

e To introduce the fundamental concepts of Object-Oriented Programming and the
structure of C++ programs.

e To develop the ability to design and implement programs using classes, objects, and
member functions.

e To provide knowledge of constructors, destructors, and inheritance mechanisms in
C++.

e To impart understanding of pointers, dynamic memory management, and
polymorphism concepts.

e To familiarize students with templates, exception handling mechanisms, and file
operations in C++.

Course Outcomes

6. Explain the principles of Object-Oriented Programming and construct basic C++
programs using appropriate syntax and control structures.

7. Develop C++ programs using classes, objects, access specifiers, and static members.

8. Implement constructors, destructors, and various types of inheritance to design
reusable programs.

9. Apply pointers, dynamic memory allocation, and polymorphism concepts including
function and operator overloading in problem-solving.

10. Design generic programs using templates and implement robust programs with
exception handling and file processing techniques.

INTRODUCTION TO OBJECT - ORIENTED

Unit 1 PROGRAMMING USING C++ 9

Object oriented paradigm - Differences between Object Oriented Programming and
Procedure oriented programming - Basic concepts of Object-Oriented Programming -
Abstraction, Encapsulation - Inheritance and Polymorphism - Benefits of OOP - Structure
of a C++ program — Namespace - Data types - C++ Tokens — Identifiers - Variables,
Constants — Operators - Control structures and Loops.

Unit 2 ‘ CLASSES, OBJECTS AND FUNCTIONS ‘ 9

Introduction of Classes - Class Definition - Defining Members — Objects - Access Control -
Class Scope - Scope Resolution Operator - Inline functions - Memory Allocation for Objects
- Static Data Members - Static Member Functions - Arrays of Objects - Objects as Function
Arguments - Friend Functions.

Unit 3 ‘ CONSTRUCTORS, DESTRUCTORS AND INHERITANCE ‘ 9

Introduction to Constructors - Default Constructors - Parameterized Constructors - Copy
Constructors - Multiple Constructors in a Class - Destructors. Inheritance - Introduction to
inheritance - Defining Derived Classes - Single Inheritance - Multiple Inheritance - Multi-
level Inheritance - Hierarchical Inheritance - Hybrid Inheritance.

POINTERS, VIRTUAL FUNCTIONS AND
Unit 4 POLYMORPHISM 9
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Introduction to Memory management - new operator and delete operator - Pointers to
objects - Pointers to Derived Classes — Polymorphism - Compile time polymorphism - Run
time polymorphism - Virtual Functions — Overloading - Function Overloading - Operator
overloading.

Unit 5 ‘ TEMPLATES AND EXCEPTION HANDLING | 9

Introduction to Templates - Class Templates - Class Templates with Multiple Parameters -
Function Templates - Function Templates with Multiple Parameters - Exception handling -
Basics of Exception Handling - Types of Exceptions - Exception Handing Mechanism -
Throwing and Catching Mechanism - Rethrowing an Exception - Specifying Exceptions -
File operations in C++.

‘ Total Lecture Hours | 45

Text Books
2. E. Balagurusamy, Object Oriented Programming with C++, 8th Edition, McGraw
Hill, 2020.
3. Herbert Schildt, C++ - The Complete Reference, 4th Edition, Tata McGraw Hill,
2017.

Reference Books

4. S. B. Lippman and J. Lajoie, C++ Primer, 3rd Edition, Addison-Wesley, 2000.
5. B. Stroutstrup, The C++ Programming Language, 3rd Edition, Addison-Wesley,
1986.

Evaluation Method: Continuous Assessment, End Semester Examination
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T | P C
24BMEA419 Mini Project 0 0 4 2
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To develop skills to formulate a technical project.

e To estimate the ability of the student in transforming the theoretical knowledge
studied so far into a working model of a Biomedical/ Electronics/ Mechatronic/
Instrumentation system.

e To teach use of new tools, algorithms and techniques required to carry out the
projects.

e To give guidance on the various procedures for validation of the product and
analyze the cost effectiveness.

e For enabling the students to gain experience in organization and implementation of
a small project and thus acquire the necessary confidence to carry out main project
in the final year.

e To provide guidelines to prepare technical report of the project.

Course Outcomes

1. Formulate a real-world problem, identify the requirement and develop the design
solutions.

2. Express the technical ideas, strategies and methodologies.

3. Utilize the new tools, algorithms, techniques that contribute to obtain the solution
of the project.

4. Test and validate through conformance of the developed prototype and analysis the
cost effectiveness.

5. Prepare report and present the oral demonstrations.

Eligibility Criteria

1. The students in a group of 3 to 4 works on a topic approved by the head of the
department under the guidance of a faculty member and prepares a comprehensive
project report after completing the work to the satisfaction of the supervisor.

2. The progress of the project is evaluated based on a minimum of three reviews. The
review committee may be constituted by the Head of the Department.

3. Aproject report is required at the end of the semester. The project work is evaluated
based on oral presentation and the project report jointly by external and internal
examiners constituted by the Head of the Department.

‘ Total Lecture Hours ’ 30
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Program Specific
Outcomes (PSOs)

12

11

10

Program Outcomes (POs)

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

COs
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T P
24BMEA420 Project Phase - 1 0 0 6 3
Pre-requisite Syllabus Version
Nil 1.0

Course Objectives

e To identify and explain a relevant engineering problem through an extensive
literature survey and need analysis.

e To analyze existing methodologies and technologies related to the selected project
topic and identify research gaps.

e To design and plan an appropriate methodology or system architecture to address the
identified problem.

e To implement and experiment with the proposed solution using suitable tools,
techniques, and resources.

e To evaluate and validate the performance of the developed system based on defined
parameters and constraints.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Demonstrate understanding of the chosen problem domain through effective

literature review and problem formulation.

2. Analyze and interpret experimental or simulation results to draw meaningful
conclusions.

3. Design and develop a functional system, model, or prototype addressing the
identified problem.

4. Apply modern engineering tools and multidisciplinary knowledge in implementing
the project solution.

5. Communicate and defend the project outcomes effectively through a written report
and viva-voce examination.

Syllabus Content

o Identification of an engineering problem relevant to the discipline or
multidisciplinary domain

o Literature survey using journals, conference papers, patents, standards, and
technical reports

o Identification of research gaps and justification of the selected problem

o Formulation of project objectives and scope

e Development of a detailed methodology / system architecture / block diagram

e Selection of tools, software, hardware, and resources required

The project work aims to provide students with an opportunity to apply the knowledge
gained during the course of their study to solve real-world engineering problems. Students
are required to identify a suitable project topic, which may be multidisciplinary in nature,
and carry out a comprehensive literature survey to understand the current state of research
and existing solutions related to the chosen problem.

177



Based on the insights gained from the literature review, students shall formulate clear
objectives and a systematic methodology for the proposed work. The project shall involve
design, analysis, simulation, experimentation, implementation, or validation, depending
on the nature of the problem selected. Emphasis should be given to innovation, problem-
solving, and practical relevance of the work.

Throughout the semester, the progress of the project shall be continuously monitored and
reviewed by the assigned supervisor and a review committee at periodic intervals. Students
are expected to demonstrate technical competence, teamwork, effective communication,
and project management skills during the execution of the project.

At the end of the semester, upon successful completion of the project to the satisfaction
of the supervisor and the review committee, the students shall prepare a detailed project
report documenting the problem statement, literature survey, methodology, experimental
results, discussion, conclusions, and future scope. The final report shall be submitted to the
Head of the Department within the stipulated time.

The evaluation of the project shall be based on:
o Continuous assessment of progress and reviews
e Quality and originality of the work carried out
e Technical content and clarity of the project report
e Performance in the viva-voce examination

The viva-voce examination shall be conducted by a panel of examiners, which shall include
one external examiner, along with internal examiners.

A maximum of three students is permitted per project team.
The students shall finalize and fix the problem statement before the first review. The project
can be carried out in two phases, namely Project Phase I and Project Phase II. No change of

team members is permitted between the two phases.

Students are required to complete at least 40% of the total project work during Project Phase
I

Evaluation Method:

50%- Four Internal Reviews (Zeroth, First, Second, Model),
50%- End Semester Viva Examination

COs/POs/PSOs Mapping

cor Program Outcomes (POs) (l;l;loti?nll;sS(pPescgls;
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 (10 | 11 | 12 1 2 3

1 3 3 - 2 - - - - - - - 2 2 1 1

2 3 3 2 3 2 - - - - - - 2 2 2 2

3 3 2 3 2 2 - - - 2 - - 2 3 2 2

4 2 2 2 3 3 - - - 2 - - 2 3 3 3

5 - - - - - - - - 2 3 - 2 1 1 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T P C
24BMEA421 Project Phase - 11 0 0 | 18 9
Pre-requisite | 24BME420 Syllabus Version
1.0

Course Objectives

e To identify and explain a relevant engineering problem through an extensive
literature survey and need analysis.

e To analyze existing methodologies and technologies related to the selected project
topic and identify research gaps.

e To design and plan an appropriate methodology or system architecture to address the
identified problem.

e To implement and experiment with the proposed solution using suitable tools,
techniques, and resources.

e To evaluate and validate the performance of the developed system based on defined
parameters and constraints.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Demonstrate understanding of the chosen problem domain through effective

literature review and problem formulation.

2. Analyze and interpret experimental or simulation results to draw meaningful
conclusions.

3. Design and develop a functional system, model, or prototype addressing the
identified problem.

4. Apply modern engineering tools and multidisciplinary knowledge in implementing
the project solution.

5. Communicate and defend the project outcomes effectively through a written report
and viva-voce examination.

In continuation of Project Phase I, the students shall carry out the remaining project work
based on the approved problem statement and formulated methodology. The work shall
include an extended literature survey (if required) and experimental, simulation, design,
implementation, or validation activities relevant to the selected topic.
During this phase, students are expected to complete the implementation and
experimental work, analyze the obtained results, and validate the performance of the
proposed solution. The progress of the project shall be periodically reviewed by the
supervisor and the review committee to ensure adherence to the proposed objectives and
methodology.
At the end of the semester, after successful completion of the project work to the
satisfaction of the supervisor and the review committee, the students shall prepare a
detailed project report and submit the same to the Head of the Department within the
prescribed time.
The evaluation of Project Phase II shall be based on:

e Quality and completeness of the project work carried out

e Technical content, originality, and presentation of the project report

o Performance in the viva-voce examination
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The viva-voce examination shall be conducted by a panel of examiners, which shall include

one external examiner.

Students shall present their project work in a recognized conference or submit a paper to a

reputed journal based on the project outcomes.

Evaluation Method:

50%- Four Internal Reviews (Zeroth, First, Second, Model),
50%- End Semester Viva Examination

COs/POs/PSOs Mapping

cor Program Qutcomes (POs) gﬁﬁgilrzss(plfscg:)
PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PSO |PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 - 2 - - - - - - - 2 2 1 1

2 3 3 2 3 2 - - - - - - 2 2 2 2

3 3 2 3 2 2 - - - 2 - - 2 3 2 2

4 2 2 2 3 3 - - - 2 - - 2 3 3 3

5 - - - - - - - - 2 3 - 2 1 1 1
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24BMEA422 Hospital Training 0 0 4 2
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide fundamental knowledge of the functions and clinical workflow of major
hospital departments.

e To understand the medical equipment and technologies used in diagnostic,
therapeutic, and monitoring units.

e To familiarize students with safety standards, maintenance practices, and patient care
environments in hospitals.

e To develop awareness of interdisciplinary coordination between clinical and
biomedical engineering departments.

e To prepare students for effective technical support and management of biomedical
systems in healthcare institutions.

Course Outcomes

1. Explain the roles and services of various clinical departments such as cardiology,
radiology, neurology, and emergency medicine.

2. Identify and describe the biomedical equipment used in ICU, operation theatre,
diagnostic, and specialty units.

3. Analyze hospital workflows, safety protocols, and equipment management practices.

4. Differentiate the technical requirements of therapeutic, diagnostic, and rehabilitation
departments.

5. Apply biomedical engineering knowledge to support maintenance, documentation,
and telemetry systems in hospital environments.

Eligibility Criteria

1. Students need to complete training in any leading multi-speciality hospital for a
period of 15 days. They need to prepare an extensive report and submit to their
respective course in charges during the session.

2. Out of the following departments, it is mandatory to complete training in any 10. The
students can give a presentation of the remaining departments during laboratory
hours.

Cardiology

ENT
Ophthalmology
Orthopaedic and Physiotherapy
ICU/CCU
Operation Theatre
Neurology
Nephrology

. Radiology

10. Nuclear Medicine
11. Pulmonology

DO N YW~
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

Urology

Obstetrics and Gynaecology
Emergency Medicine

Biomedical Engineering Department
Histopathology

Biochemistry

Paediatric/Neonatal

Dental

Oncology

PAC’s

. Medical Records / Telemetry

Total Lecture Hours | 30

Evaluation Method: Continuous Assessment, End Semester Exams

COs/POs/PSOs Mapping

cor Program Outcomes (POs) (l;l;lotil(;z:nn;ss(ppescglsc)
PO | PO | PO | PO | PO | PO | PO | PO |PO|PO | PO |PO|PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3

1 3 3 2 2 2 1 - = =1 -1 - 1 2 -

2 3 3 2 2 3 1 2 o 1 3 3 -

3 2 2 - 2 3 o e 2 - 1 - 3 2

4 2 2 3 - 2 - =12 2 - 1 3 - 3

5 3 3 3 3 2 2 1 2 o 1 3 3 3
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24BME201 Biology for Engineers 2 0 0 2
Pre-requisite Syllabus Version

NIL 1.0

Course Objectives

e To provide a comprehensive understanding of the cell theory, cell structure and
functions, cell growth and metabolism

e To introduce molecular aspects of life with biological diversity and protein synthesis,
stem cells and tissue engineering.

e To gain knowledge of the metabolism, enzymes, kinases and photosynthesis.

e To provide insight on genetics and bioengineering with the emphasis on molecular
machines, cytoskeleton, biosensors and bioremediation.

e To understand the anatomy and physiology of vital human organs such as the kidney,
heart, and lungs, while exploring the development of artificial organs, including
kidneys, heart valves, and lungs along with nervous and immune system
development.

Course Outcomes

1. Define the cells, its structure and function, protein structure, cell metabolism and
Homeostasis.

2. Explain about biomolecules its structure and function and their role in a living
organism, protein synthesis and explain about Stem cells and Tissue engineering.

3. Examine the processes of metabolism, food chain and energy flow, photosynthesis
as well as understand enzymatic activity

4. Explore the basics of genetics and bioengineering concepts related to cytoskeleton,
bioremediation and biosensors.

5. Understand the anatomy and physiology of vital human organs such as the kidney,
heart, and lungs for the development of artificial organs, while exploring the
nervous system, immune system, neurological disorders and evolution of artificial
neural network.

Unit 1 | CELL BIOLOGY | 5

Introduction: Methods of Science-Living Organisms: Cells and Cell theory, Cell Structure
and Function, protein structure, Cell metabolism -Homeostasis- Cell growth, reproduction,
and differentiation.

Unit 2 | MOLECULAR ASPECTS OF LIFE |5

Biological Diversity -Chemistry of life - Biochemistry and Human biology -Protein
synthesis—Stem cells and Tissue engineering.

Unit 3 | METABOLISM | 6

Food chain & energy flow. Definitions - Anabolism & Catabolism, Enzymes: Biological
catalysts, Proteases, Carbonic anhydrase, Restriction enzymes, and Nucleoside
monophosphate kinases—Photosynthesis

Unit 4 ‘ GENETICS AND BIOENGINEERING ‘ 7

DNA: The Genetic Material, Control of Gene Expression, Biotechnology, Genomics,
Molecular Machines/Motors—Cytoskeleton—Bioremediation—Biosensors

Unit 5 | HUMAN ANATOMY AND COGNITIVE THEORY | 7
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Anatomy of Kidney, Heart, Lungs. Physiology of Kidney, Heart, Lungs - Artificial Organ
Development: Kidney, Heart, heart valves, Lungs.
Nervous system, Immune system, neurological disorders General principles of cell
signalling, Evolution of Artificial neural network.

Total Lecture Hours ‘ 30

Textbooks
1. Gerard J. Tortora, Berdell R. Funke, Christine L. Case, Leslie Cromwell,
Microbiology: An Introduction, Pearson, 2018.
2. Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi
S., and Jaganthan M.K., Biology for Engineers, Tata McGraw-Hill, New Delhi, 2012.
3. Peter H. Raven, George B. Johnson, Kenneth A. Mason, Biology, McGraw-Hill

Education, 2020 (12th Edition).

Reference Books

1.

2.

Bruce Alberts, Alexander Johnson, Julian Lewis, Molecular Biology of the Cell,
Garland Science, 2015 (6th Edition).

Jeremy M. Berg, John L. Tymoczko, Gregory J. Gatto Jr., Biochemistry, W.H.
Freeman, 2019 (9th Edition).

Stuart Fox, Krista Rompolski, Human Physiology, McGraw-Hill eBook. 16th
Edition, 2022
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