
 

DEPARTMENT OF BIOMEDICAL ENGINEERING 

BOARD OF STUDIES (2021 – 2022) ODD Semester  

Minutes of the Meeting  

                             03-07-2021 

1. As per discussion with the BOS members the following new professional elective courses has been 

introduced from Academic year 2021 - 2022  onwards Course Medical Robotics and Wearable 

systems for health care. The members suggested that few lecture topics can be taken by the 

industrial experts and they can share their industrial knowledge to student for motivating them to 

implement in mini project. 

 

2. MEDICAL ROBOTICS 

UNIT 5 

 Students will be given real time surgeries as studies with respect to journals, internet sources and 

assignments. 

 

3. WEARABLE SYSTEMS FOR HEALTH CARE 

UNIT 4 

 IOT will be incorporated along with wireless health systems. 

Unit 5 

 Topics regarding to sensors should be incorporated in unit 1 

 Applications to be included in unit 5 

 

4. The above suggestions were given by the BOS members during their meeting and this come to 

existence from Academic year 2021 – 2022 onwards.  

 
Members of Board of studies – Biomedical Engineering  

 

EXTERNAL MEMBERS 

1. Dr. G. Harikrishnan,  

Associate Professor & Research Coordinator,  

Department of Electrical & Electronics Engg., 

 Sree Vidyanikethan Engg. College, Tirupati  

2. Dr. C.M. Sujatha,  

Associate Professor,Department of ECE, Anna University, Chennai  
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S.No. Name of the Internal Member Signature 

 

1 Dr. T. Sudhakar,HoD 

 
2 Dr. J. Premkumar 

 
3 Dr. Anima Nanda 

 
4 Dr. S. Krishnakumar  

 
5 Ms. Sindu Divakaran 

 
6 Ms. Bethanney Janney  

 
7 Mr. G. Umashankar  

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



SBMA3012 MEDICAL ROBOTICS 
L T P Credits Total Marks 

3 0 0 3 100 

 
COURSE OBJECTIVE 

 To expose the students to the field of medical (surgical and oncology) robotics. 

 To understand the design aspects of medical robots. 
 

UNIT 1   INTRODUCTION                                                                     9 Hrs   
                                                       
Definition and origin of robotics, Different types of robotics, various generations of robots, Asimov’s law’s 
of robotics. Degrees of freedom – dynamic stabilization of robots Types of medical robots - Navigation - 
Motion Replication - Imaging - Rehabilitation and Prosthetics  
 
UNIT 2   SENSORS AND TRACKING                                     9 Hrs 
Localization And Tracking - Position sensors requirements - Tracking - Mechanical linkages - Optical - 
Sound-based - Electromagnetic - Impedance-based - In-bore MRI tracking - Video matching - Fiber optic 
tracking systems - Hybrid systems, Basic control concepts -impedance, admittance  
 
UNIT 3   SURGERY AND IMAGING                          9 Hrs 
                                                                                                                 
Minimally Invasive Surgery (MIS), Human-machine interfaces, Robot design concepts, Video images in 
MIS, Augmented reality Image-Guided Interventions, Robot compatibility with medical imagers(e.g., MRI, 
US, X-ray, CT), Image segmentation and modeling, Tracking devices, Surgical navigation, Calibration 
 
UNIT 4   APPLICATIONS                                       9 Hrs 
                                                         
Applications in Biomedical Engineering – Bio Engineering Biologically Inspired Robots, Neural 
Engineering, Application in Rehabilitation – Interactive Therapy, Bionic Arm, Clinical and Surgical – 
Gynaecology, Orthopaedics, Neurosurgery. Physically assistive robotics, Socially assistive robotics, 
Rehabilitation robotics 
 
UNIT 5    CASE STUDIES                           9 Hrs 
 
Cardiac, abdominal, and urologic procedures with tele-operated robots, Robotic catheters for heart 
electrophysiology, Orthopedic surgery with cooperative robots, Prostate interventions with manual 
“robots” Mobile robots in the body, Instrument-tissue interaction modelling                                                                                                        

            Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  
CO1: Describe the types of medical robots and the concepts of navigation and motion replication. 
CO2: Discuss about the sensors used for localization and tracking  
CO3: Summarize the applications of surgical robotics 
CO4: Classify the types of assistive robots  
CO5: Apply robotics to healthcare field.  
CO6: Analyze the design characteristics, methodology and technological choices for medical   robots.  
TEXT / REFERENCE BOOKS 
1 Thomas Bräunl, Embedded Robotics: Mobile Robot Design and Applications with Embedded Systems,       
Third Edition, Springer-Verlag Berlin Heidelberg, 2008. 
2. Paula Gomes, "Medical robotics- Minimally Invasive surgery", Woodhead, 2012. 
3. Daniel Faust, “Medical Robots”, Rosen Publishers, 2016. 
4. Jocelyne Troccaz, “Medical Robotics”, Wiley, 2013. 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100                                                                                                                          Exam Duration : 3 Hrs. 
PART A : 10 questions of  2 marks each - No choice                                                                                  20 Marks                                                                                                 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks                                               80 Marks 

 
 



 

SBMA3013 Wearable Systems for Healthcare L T P Credits Total Marks 
3 0 0 3 100 

Course Objectives: 
1. To impart the importance of smart sensors, sensor interface standards for wearable device 

applications 
2. Identify the need for development of wearable devices and its implications on various sectors. 
3. Comprehend the design and development of various wearable bioelectrode and physiological 

activity monitoring devices for use in healthcare applications. 
Unit 1 Sensors for wearable systems 
Need for wearable systems, Sensors for wearable systems-Inertia movement sensors, Respiration activity 
sensor, Inductive plethysmography, Impedance plethysmography, pneumography, Radiant thermal sensor, 
Wearable motion sensors, Wearable biochemical Sensors, Wearable gas sensors. 
Unit 2 Signal Processing and Energy Harvesting 
Wearability issues -physical shape and placement of sensor, technical challenges – sensor design, signal 
acquisition, lightweight signal processing, Rejection of irrelevant information, Solar cell, Vibration based, 
Thermal based, Human body as a heat source for power generation, Hybrid thermoelectric photovoltaic 
energy harvests. 
Unit 3 Scope of Wearable Devices  
Role of Wearables, Attributes of Wearables, The Meta Wearables – Textiles and clothing, Social Aspects: 
Interpretation of Aesthetics, Adoption of Innovation, On-Body Interaction; Wearables: Challenges and 
Opportunities, Future and Research Roadmap. 
Unit 4 Wireless Health Systems 
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 5Wearable Devices for Healthcare 
Wearable ECG devices, Wearable EEG devices, Wearable EMG devices: EMG/ SEMG Signals, 
EMGMeasurement – wearable surface electrodes, Smarttextile for neurological rehabilitation system 
(NRS), Wearable Blood Pressure (BP) Measurement: Cuff-Based Sphygmomanometer, Cuffless Blood 
Pressure Monitor, Wearable sensors for Body Temperature: Intermittent andContinuous temperature 
monitoring. 
Course Outcomes:  
1. Discuss and analyse the usage of various biochemical and gas sensors as wearable devices. 
2. Identify the technical challenges for signal processing and Energy Harvesting. 
3. Describe the scope of the wearable devices and its design constraints for measuring physical and biological 

signals. 
4. Design and develop various wearable device for detection of physiological body signals, blood pressure and body 

temperature for use in healthcare applications. 
5. Acquaint the usage of wearable devices as assistive devices, diagnostic devices and other modern applications. 

6. Able to design and perform experiments on the sensors and develop the projects based on the customer needs. 
References: 
1. Annalisa Bonfiglio,Danilo De Rossi,"Wearable Monitoring Systems", Springer, 2011.  
2. Sandeep K.S. Gupta,Tridib Mukherjee,Krishna Kumar Venkatasubramanian, "Body Area Networks Safety,Security, and Sustainability," 

Cambridge University Press, 2013. 
3. Toshiyo Tamura and Wenxi Chen, “Seamless Healthcare Monitoring”, Springer 2018 
4. Edward Sazonov and Michael R. Neuman,“Wearable Sensors -Fundamentals, Implementation and Applications”, Elsevier Inc., 2014. 
5. Aimé Lay-Ekuakille and Subhas Chandra Mukhopadhyay, “Wearable and Autonomous Biomedical Devices and Systems for Smart 

Environment”,Springer 2010 
6. Hang,Yuan-Ting,"Wearable Medical Sensors and Systems",Springer-2013 
7. Mehmet R. Yuce, Jamil Y Khan, "Wireless Body Area Networks Technology, Implementation and Applications", Pan Stanford Publishing 

Pvt. Ltd, Singapore, 2012 

 



DEPARTMENT OF BIOMEDICAL ENGINEERING 

BOARD OF STUDIES (2021 – 2022) EVEN Semester  

Minutes of the Meeting  

                             01-11-2021 

1. Industry 4.0 for Bio & Chemical Engineers for UG and Industry 4.0 for Bio engineers PG introduced 

as PBLA course. The conduction of examination will be based 50 % theory and 50 % practical 

course. Internal marks will be calculated from CAE I & CAE II, TWO assignments which was 

conducted periodically during the course. ESE written exam will be assessed based on the case 

study (design, implementation, operations) and prototype model.  

 

2. UHV course was introduced for Batch 2020 as per the AICTE guidelines, 3 credits was given 

according to norms of AICTE 

 

3. The above suggestions were given by the BOS members during their meeting and this come to 

existence from Academic year 2021 – 2022 onwards.  

 
Members of Board of studies – Biomedical Engineering  

EXTERNAL MEMBER - Dr. G. Harikrishnan,  

Associate Professor  & Research Coordinator,  

Department of Electrical & Electronics Engg., 

 Sree Vidyanikethan Engg. College, Tirupati  

 INTERNAL MEMBERS 

 
S.No. Name of the Internal Member Signature 

 

1 Dr. T. Sudhakar, HOD 

 
2 Dr. J. Premkumar 

 
3 Dr. Anima Nanda 

 
4 Dr. S. Krishnakumar  

 
5 Ms. Sindu Divakaran 

 
6 Dr. J. Bethanney Janney  

 
   



SCHA4005 

 
INDUSTRY 4.0 FOR BIO-CHEMICAL 

ENGINEERS 
PROJECT BASED LEARNING APPROACH 

L T P C Max. Marks 

1 0 2 2 100 

 

COURSE OBJECTIVE: 

 To demonstrate the achievement of efficient and economically viable production without being hazardous to human 
health and environment. Learners will gain deep insights into how smartness is being harnessed from data and 
appreciate what needs to be done in order to overcome some of the challenges. 

 

UNIT 1: MODELLING AND SIMULATION        6 Hours 
Introduction to Industry 4.0 - The Various Industrial Revolutions - Modeling Principles: Introduction, definition of modeling and 

simulation, different types of models, application of mathematical modeling.  

Simulation: Introduction, Simulation Tools, Process Simulation Software Platforms and Applications, Trends in Process 

Simulation Engineering 

UNIT 2: SMART INDUSTRY         6 Hours 
Road to Industry 4.0 - Green manufacturing, Robotic Automation, Industrial Applications- Manufacturing, Control, Maintenance 

and Assembly, RFID- Type, RFID system, applications, RFID in health care, Embedded Systems - Embedded firmware, Platform 

software design, Wireless design, Embedded testing, modeling & amp; automation, Hardware platform design, Device 

Management, Monitoring – Industrial monitoring, condition monitoring, Health monitoring. 

UNIT 3 BIG DATA ANALYTICS AS SERVICE PROVIDER      7 Hours 
Technologies for enabling Industry 4.0 - Role of data, information, knowledge and collaboration in future organizations. Big Data 

- Background - Programming- Python and R - Git - Docker - Pipelines - DNA and RNA Sequencing - Massively parallel 

sequencing - Applications - Next Generation Sequencing and its future and big data analytics in healthcare - Big Data 

Repositories - Cloud platforms and computing for automation - Embedded systems in healthcare - Digitization the future of 

healthcare - medical cyber physical systems - Case study - Integration of Multi-Omics Big Data in Cardiovascular Risks and 

Diseases. 

UNIT4 PLANT/PROCESS MANAGEMENT        6 Hours 

Business issues in Industry 4.0 - Nanobiotechnology: Synthesis of different Nanostructures, Characterization of Nanostructures, 

Nanostructures in Diagnosis and Therapy. Tissue Engineering:  Scaffolds: Natural and Artificial polymers, Scaffold fabrication, 

3D Bioprinting; Bioreactors for Tissue Engineering: Effect of different Parameters, Conditions; Tissue engineering for Skin, Bone, 

Vasculature and Cornea; Regulatory framework in development and marketing tissue-based products. 

UNIT 5 PROTOTYPING – TESTING AND COMMUNICATION                 20 Hours 

Applications and Case Studies - New ideas – centered design process – functional prototype -  testing methods/ideas – 
prototyping and test beds – proof of concept – assembly – prototyping apps – addressing the complex problems. 

Max.45 Hours 

COURSE OUTCOMES: 

CO1. Articulate on the new age technologies in the modeling of biochemical engineering. 
CO2. Integrate different emerging technologies to evolve Smart Factories  
CO3. Deduce the components that lead to industrial digital revolution 
CO4. Ability to assess the developments in bioengineering. 
CO5. Criticize the professional and ethical issues in novel industrial technologies. 
CO6.    Develop a prototype/ innovative ideas in the various fields of biochemical engineering. 

 

  



 

TEXT / REFERENCE BOOKS  

1. Diego Galar Pascual,  Pasquale Daponte,  Uday Kumar, Handbook of Industry 4.0 and SMART Systems, 1st Editio, 
 CRC Press, 2020 

2. Sider W.D., Seader J. D., and Lewin D.R., Product and  Process Design principles, Synthesis, Analysis and 
Evaluation, 2nd Edition, John Wiley and Sons, 2010. 

3. Thomas Varghese & K.M. Balakrishna, Nanotechnology: An Introduction to Synthesis, Properties and Applications of 
Nanomaterials, Atlantic, 2012 

4. Uthayan Elangovan, Smart Automation to Smart Manufacturing: Industrial Internet of Things, Momentum Pr, 1st 
Edition, 2019. 

 
END SEMESTER EXAMINATION PATTERN 

Max Marks: 100          
 
PROJECT PRESENTATION 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.routledge.com/search?author=Diego%20Galar%20Pascual
https://www.routledge.com/search?author=Pasquale%20Daponte
https://www.routledge.com/search?author=Uday%20Kumar
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Thomas+Varghese+%26+K.M.+Balakrishna&search-alias=stripbooks


SCCA9504 
 

INDUSTRY 4.0 FOR BIO ENGINEERS 
PROJECT BASED LEARNING APPROACH 

L T P C Max. Marks 

1 0 2 2 100 

 

COURSE OBJECTIVE: 

 To demonstrate the achievement of efficient and economically viable production without being hazardous to human 
health and environment. Learners will gain deep insights into how smartness is being harnessed from data and 
appreciate what needs to be done in order to overcome some of the challenges. 

 

UNIT 1: MODELLING AND SIMULATION        6 Hours 
Introduction to Industry 4.0 - The Various Industrial Revolutions - Modeling Principles: Introduction, definition of modeling and 

simulation, different types of models, application of mathematical modeling.  

Simulation: Introduction, Simulation Tools, Process Simulation Software Platforms and Applications, Trends in Process 

Simulation Engineering 

UNIT 2: SMART INDUSTRY         6 Hours 
Road to Industry 4.0 - Green manufacturing, Robotic Automation, Industrial Applications- Manufacturing, Control, Maintenance 

and Assembly, RFID- Type, RFID system, applications, RFID in health care, Embedded Systems - Embedded firmware, Platform 

software design, Wireless design, Embedded testing, modeling & amp; automation, Hardware platform design, Device 

Management, Monitoring – Industrial monitoring, condition monitoring, Health monitoring. Sensor Technology and its 

applications, AI in smart manufacturing, Smart Factory logistics 

UNIT 3 BIG DATA ANALYTICS AS SERVICE PROVIDER      7 Hours 
Technologies for enabling Industry 4.0 - Role of data, information, knowledge and collaboration in future organizations. Big Data 
- Background - Programming- Python and R - Git - Docker - Pipelines - DNA and RNA Sequencing - Massively parallel 
sequencing - Applications - Next Generation Sequencing and its future and big data analytics in healthcare - Big Data 
Repositories - Cloud platforms and computing for automation - Embedded systems in healthcare - Digitization the future of 
healthcare - medical cyber-physical systems - Case study - Integration of Multi-Omics Big Data in Cardiovascular Risks and 
Diseases. 

UNIT4 TISSUE ENGINEERING       6 Hours 

Introduction, Methods, Materials, Material characterization; Scaffolds: Natural and Artificial polymers, Hydrogels, Bioceramics, 
Scaffold fabrication, Self-assembly, 3D Bioprinting: Introduction, Workflow, Imaging, 3D modeling, CAD-based design, Bioink, 
Techniques; Bioreactors for Tissue Engineering: Effect of different Parameters, Conditions; Tissue engineering for Skin, Bone, 
Vasculature and Cornea, Synthesis of different Nanostructures, Characterization of Nanostructures, Nanostructures in Diagnosis 
and Therapy, Organ printing. Scaffold techniques and the efficiency of gene-editing tools and their ability to fill the existing gaps 
in stem cell and regenerative therapies. Regulatory framework in development and marketing tissue-based products  
 

UNIT 5 PROTOTYPING – TESTING AND COMMUNICATION                 20 Hours 
Applications and Case Studies - New ideas – centered design process – functional prototype -  testing methods/ideas – 
prototyping and testbeds – proof of concept – assembly – prototyping apps – addressing the complex problems. 

Max.45 Hours 

COURSE OUTCOMES: 

CO6. Articulate on the new age technologies in the modeling of biochemical engineering. 
CO7. Integrate different emerging technologies to evolve Smart Factories  
CO8. Deduce the components that lead to industrial digital revolution 
CO9. Ability to assess the developments in bioengineering. 
CO10. Criticize the professional and ethical issues in novel industrial technologies. 
CO6.    Develop a prototype/ innovative ideas in the various fields of biochemical engineering. 

 

  



 

TEXT / REFERENCE BOOKS  

5. Diego Galar Pascual,  Pasquale Daponte,  Uday Kumar, Handbook of Industry 4.0 and SMART Systems, 1st Editio, 

 CRC Press, 2020 

6. Sider W.D., Seader J. D., and Lewin D.R., Product and  Process Design principles, Synthesis, Analysis and 

Evaluation, 2nd Edition, John Wiley and Sons, 2010. 

7. Thomas Varghese & K.M. Balakrishna, Nanotechnology: An Introduction to Synthesis, Properties and Applications of 

Nanomaterials, Atlantic, 2012 

8. Uthayan Elangovan, Smart Automation to Smart Manufacturing: Industrial Internet of Things, Momentum Pr, 1st 

Edition, 2019. 

 

END SEMESTER EXAMINATION PATTERN 

Max Marks: 100          

 

PROJECT PRESENTATION 

 

 
 

https://www.routledge.com/search?author=Diego%20Galar%20Pascual
https://www.routledge.com/search?author=Pasquale%20Daponte
https://www.routledge.com/search?author=Uday%20Kumar
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Thomas+Varghese+%26+K.M.+Balakrishna&search-alias=stripbooks


SATHYABAMA INSTITUTE OF SCIENCE AND TECHNOLOGY  SCHOOL OF COMPUTING 
 

SAIC4003 UNIVERSAL HUMAN VALUES 
L T P Credits Total Marks 

2 1 0 3 100 

 

COURSE OBJECTIVES 

 To develop a holistic perspective based on self-exploration about themselves (human being), family, society and 

nature/existence 

 To understand (or developing clarity) the harmony in the human being, family, society and nature/existence 

 To strengthen self-reflection 

 To develop commitment and courage to act 

 

MODULE 1 COURSE INTRODUCTION - NEED, BASIC GUIDELINES, CONTENT AND PROCESS FOR VALUE EDUCATION   

1. Purpose and motivation for the course, recapitulation from Universal Human Values-I 

2. Self-Exploration–what is it? - Its content and process; ‘Natural Acceptance’ and Experiential Validation- as the process for self-

exploration 

3. Continuous Happiness and Prosperity- A look at basic Human Aspirations 

4. Right understanding, Relationship and Physical Facility- the basic requirements for fulfilment of aspirations of every human 

being with their correct priority 

5. Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario 

6. Method to fulfil the above human aspirations: understanding and living in harmony at various levels. 

Practice sessions to discuss natural acceptance in human being as the innate acceptance for living with responsibility (living in 

relationship, harmony and co-existence) rather than as arbitrariness in choice based on liking-disliking. 

 

MODULE 2   UNDERSTANDING HARMONY IN THE HUMAN BEING - HARMONY IN MYSELF!  

7. Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’ 

8. Understanding the needs of Self (‘I’) and ‘Body’ - happiness and physical facility 

9. Understanding the Body as an instrument of ‘I’ (I being the doer, seer and enjoyer) 

10. Understanding the characteristics and activities of ‘I’ and harmony in ‘I’ 

11. Understanding the harmony of I with the Body: Sanyam and Health; correct appraisal of Physical needs, meaning of Prosperity 

in detail 

12. Programs to ensure Sanyam and Health. 

Practice sessions to discuss the role others have played in making material goods available to me. Identifying from one’s own life. 

Differentiate between prosperity and accumulation. Discuss program for ensuring health vs dealing with disease. 

 

MODULE 3 UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY- HARMONY IN HUMAN-HUMAN RELATIONSHIP

  

13. Understanding values in human-human relationship; meaning of Justice (nine universal values in relationships) and program 

for its fulfilment to ensure mutual happiness; Trust and Respect as the foundational values of relationship 

14. Understanding the meaning of Trust; Difference between intention and competence 

15. Understanding the meaning of Respect, Difference between respect and differentiation; the other salient values in relationship 

16. Understanding the harmony in the society (society being an extension of family): Resolution, Prosperity, fearlessness (trust) 

and co-existence as comprehensive Human Goals 

17. Visualizing a universal harmonious order in society- Undivided Society, Universal Order- from family to world family. 

Practice sessions to reflect on relationships in family, hostel and institute as extended family, real life examples, teacher-student 

relationship, goal of education etc. Gratitude as a universal value in relationships. Discuss with scenarios. Elicit examples from 

students’ lives. 

 

MODULE 4 UNDERSTANDING HARMONY IN THE NATURE AND EXISTENCE - WHOLE EXISTENCE AS COEXISTENCE 

18. Understanding the harmony in the Nature 

19. Interconnectedness and mutual fulfilment among the four orders of nature- recyclability and self regulation in nature 

20. Understanding Existence as Co-existence of mutually interacting units in all-pervasive space 



SATHYABAMA INSTITUTE OF SCIENCE AND TECHNOLOGY  SCHOOL OF COMPUTING 
 

21. Holistic perception of harmony at all levels of existence. 

Practice sessions to discuss human being as cause of imbalance in nature (film “Home” can be used), pollution, depletion of 

resources and role of technology etc. 

 

MODULE 5 IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTANDING OF HARMONY ON PROFESSIONAL ETHICS 

22. Natural acceptance of human values 

23. Definitiveness of Ethical Human Conduct 

24. Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order 

25. Competence in professional ethics: a. Ability to utilize the professional competence for augmenting universal human   order b. 

Ability to identify the scope and characteristics of people friendly and eco-friendly production systems, c. Ability to identify and 

develop appropriate technologies and management patterns for above production systems. 

26. Case studies of typical holistic technologies, management models and production systems 

27. Strategy for transition from the present state to Universal Human Order: a. At the level of individual: as socially and ecologically 

responsible engineers, technologists and managers b. At the level of society: as mutually enriching institutions and organizations 

28. Sum up. 

Practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions eg. To discuss the conduct as an engineer or 

scientist etc. 

                                                                                                               Total: 28 Lectures And 14 Practice Sessions 

 

COURSE OUTCOMES  

On completion of the course, the student are expected 

CO1: To become more aware of themselves, and their surroundings (family, society, nature) 

CO2: They would become more responsible in life, and in handling problems with sustainable solutions, while keeping       

human relationships and human nature in mind 

CO3: To have better critical ability  

CO4: To become sensitive to their commitment towards what they have understood (human values, human relationship and 

human society) 

CO5: To apply what they have learnt to their own self in different day-to-day settings in real life, at least a beginning would be 

made in this direction 

  

 

TEXT /REFERENCE BOOKS  

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

2. Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999. 

3. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 

4.  The Story of Stuff (Book). 

5. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi 

6. Small is Beautiful - E. F Schumacher. 

7. Slow is Beautiful - Cecile Andrews 

8. Economy of Permanence - J C Kumarappa 

9. Bharat Mein Angreji Raj – PanditSunderlal 

10. Rediscovering India - by Dharampal 

11. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi 

12. India Wins Freedom - Maulana Abdul Kalam Azad 

13. Vivekananda - Romain Rolland (English) 

14. Gandhi - Romain Rolland (English) 

 

ASSESSMENT: 

Assessment by faculty mentor: 10 marks 

Self-assessment:: 10 marks 

Assessment by peers: 10 marks 
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Socially relevant project/Group Activities/Assignments: 20 marks 

Semester End Examination: 50 marks 

 



 

DEPARTMENT OF BIOMEDICAL ENGINEERING 

 

BOARD OF STUDIES - 2020 

Minutes of the Meeting  

                             26-06-2020 

1. As per discussion with the BOS members the new subject Industry 4.0 introduced in the fourth 

semester for second year B.Tech (Biomedical Engineering) 2019-2023 batch, the members 

suggested that few lecture topics can be taken by the industrial experts and they can share their 

industrial knowledge to student for motivating them to implement in mini project. 

 

2. The Courses SBM1201 (Bioinstrumentation & measurements) & SBM1202 (Biosensors & 

transducers) has be merged into SBMA1301 (Biosensors & Measurements). The curriculum has 

been designed as per the industrial demands as suggested by the alumni.  

 

3. SBMA1404 (Radioimaging & Therapeutics) few topics has been included in order to meet the 

relevant to the latest technologies as suggested by the industrial experts.   

 

4. SBMA3004 (Analytical Instrumentation) Unit IV has been completely revised with Centrifugation, 
taking into consideration of the prerequisite knowledge of basic concepts in research and feedback 
obtained from students and faculty members in that subject. 
 

5. The Board ofMembers suggested that work shop, engineering drawing syllabus content were 

correlating on par to the demand of Biomedical engineering domain. 

 

 

Members of Board of studies – Biomedical Engineering  

 

EXTERNAL MEMBERS 

1. Dr. G. Harikrishnan,  

Associate Professor & Research Coordinator,  

Department of Electrical & Electronics Engg., 

 Sree Vidyanikethan Engg. College, Tirupati  

2. Dr. C.M. Sujatha,  

Associate Professor,Department of ECE, Anna University, Chennai  

 

 



 INTERNAL MEMBERS 

 
S.No. Name of the Internal Member Signature 

 

1 Dr. T. Sudhakar,HoD 

 
2 Dr. J. Premkumar 

 
3 Dr. Anima Nanda 

 
4 Dr. S. Krishnakumar  

 
5 Ms. Sindu Divakaran 

 
6 Ms. Bethanney Janney  

 
7 Mr. G. Umashankar  

 
 
  

S.No.  Course Code  Course Name  Deleted Topics  Added Topics  

1 SBM1201  Bioinstrumentation 
& Measurements 

Unit 2,3,4 Unit 1 & 5 combined as a 
single unit 1 

2 SBM1202  Biosensors & 
transducers 

NIL  Unit 1,2, 3 & 5 combined 
as a Unit 2,3,5 

3 SBMA1301 Biosensors & 
Measurements  

NIL  Biological Sensors: Study of 
various corpuscles like 
Pacinian, functions and 
modelling, Chemoreceptor, 
hot and cold receptors, baro- 
receptors, sensors for smell, 
sound, vision, osmolality and 
taste. Biosensors: 
Introduction, Advantages and 
limitations, various 
components of Biosensors, 
Biocatalysts based 
biosensors, bio-affinity based 
biosensors & microorganisms 
based biosensors, Types of 
membranes used in biosensor 
constructions, Electronic Nose 
– Unit 4 

4 SBMA1404 Radioimaging & 
therapeutics 

NIL  collimators, grids - bucky 
grids, Body section 
radiography, Xeroradiography 
Cine Angiography, Digital 
subtraction Angiography. 
Mammography and Dental x-



ray unit 

5 SBMA3004 Analytical 
Instrumentation 

Unit IV - Microscope and 
its types  

Unit IV – Centrifugation & 
its types 

6 SEC1217 Basic Electronic 
Devices  

Unit 1  
Unit 2 -  
Transistor as a switch 
basewidth modulation  
Transistor breakdown 
applications  
Unit 5  

Display devices – LED 
Laser diodes 
JFET,MOSFET,UJT, 
Thyristor, IGBT  

7 SEC1219 Linear Electronic  
Circuits  

Unit 1  
Unit 2 – Stability factor 
analysis  
Unit 3  distoration in 
amplifier medical 
applications 
Unit 5  – multivibrators  

MOSFET, small signal 
analysis gain & frequency 
response  
Bismos cascade 
amplifier, differential 
amplifier common and 
differentmode analysis  

8 SBMA1305 Basic Electronic 
Devices, circuits& 
its applications  

 Display devices – LED 
Laser diodes 
JFET,MOSFET,UJT, 
Thyristor, IGBT MOSFET, 
small signal analysis gain 
& frequency response  
Bismos cascade 
amplifier, differential 
amplifier common and 
differentmode analysis 

 
 
*SBM1201 (Bioinstrumentation & Measurements), *SBM1202 Biosensors & transducers has been revised 
as a single course *SBMA1301 (Biosensors & Measurements) 
*SEC1217 (Basic Electronic devices), *SEC1219 (Linear Electronics Circuits0) has been revised as a 
single course *SBMA1305 (Basic Electronic Devices, circuits & its applications) 
Unit 2,3,4  - Deleted topics  

*Unit 1, 2, 3 & 4 combined as a Unit 2,3,5 – Added topics  
 
 
 
 
 
 
 
 
 
 
 



SEC1217 BASIC ELECTRONIC DEVICES 
L T P Credits Total Marks 

3 0 0 3 100 

 

COURSE OBJECTIVE 

 To help the student understand the basics of the principles of circuit analysis and design 

 To understand the basic concepts and characteristics of the electronic devices and circuits. 
 

UNIT 1 SEMICONDUCTOR DIODE 9 Hrs. 

Intrinsic and Extrinsic semiconductor, PN junction Diode: Construction, Working and VI Characteristics, Junction 

capacitance: Diffusion Capacitance and Transition Capacitance, Application of diode: Diode switch, Clipper, Clamper and 

Voltage multipliers - Zener diode - Zener voltage regulators. Applications - Devices - number 

 
UNIT 2 BIPOLAR JUNCTION TRANSISTOR 9 Hrs. 

Construction and Operation of NPN and PNP transistor - Characteristics of Common Base, Common Emitter and 
Common collector configuration, Transistor as Switch, Base width modulation, Transistor breakdown. Applications - Devices 
- number - examples. 

 
UNIT 3 FIELD EFFECT TRANSISTOR 9 Hrs. 

JFET: Construction, Operation and Characteristics, Expression for pinch off voltage and drain current, MOSFET: 

Enhancement mode and Depletion mode MOSFET operation and characteristics, handling precautions of MOSFET, FET as 
VVR - Comparison of MOSFET and JFET - Comparison of BJT and JFET. 

 
UNIT 4 SPECIAL SEMICONDUCTOR DEVICES 9 Hrs. 

SCR- UJT- DIAS- TRIAC - Varactor diode - PIN diode - Principle of photo electronic devices - Solar cell, Photo diode 

and Photo transistor - LED, LCD, LASER diode, CCD - Operation, Characteristics and Applications. Circuits 

 
UNIT 5 PRINCIPLES OF CRT 9 Hrs. 

Force on charged particle in electric field and magnetic field - Motion of charged particle in electric and magnetic field - 

Principles of CRT - Deflection and focusing of electron beam in CRT and TV picture tube-Orientation of electric and magnetic 

field in CRT - Applications of CRO. 
Max. 45 Hours 

Course Outcomes:   
At the end of the course, the student should be able to:  
CO1: To analyze  the working and applications of different Semiconductor devices. 
CO2: To compare the different  characteristics of NPN,PNP  and their different configurations  
CO3: To Compare the various characteristics of Field Effect Transistors 
CO4: To Analyze the operations of thyristor family  and Photo- Electronic Devices 
CO5: To apply the knowledge of  working of Cathode Ray Tube  in various measurements  
CO6: To choose the particular semiconductor device for the desired application 

 
 

TEXT / REFERENCE BOOKS 

1. Millman and Halkias, Electronic devices and circuits, 2nd Edition, McGraw Hill Publication, 2007. 

2. G.K.Mithal, Basic Electronic Devices and circuits, 2nd Edition, G.K.Publishers Pvt. Ltd., 1998. 

3. David Bell,Fundamentals of Electronic Devices and Circuits, 5th Edition, Oxford University Press 2008. 

4. Robert L. Boylestad, Electronic Devices and Circuit Theory, 6th Edition, PHI, 1998. 

5. Ben G Streetman and Sanjay Banerjee, Solid State Electronic Devices, 6th Edition, Pearson Education, 2005. 

6. Roody and Coolen, Electronic Communications, 4th Edition, Pearson Education, Reprint 2007. 

 
END SEMESTER EXAMINATION QUESTION PAPER PATTERN 

Max. Marks : 80 Exam Duration : 3 Hrs. 

PART A : 10 questions of 2 marks each - No choice 20 Marks 

PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks 

 
 



 

SEC1219 LINEAR ELECTRONIC CIRCUITS 
L T P Credits Total Marks 

3 0 0 3 100 

 

COURSE OBJECTIVE 

 To familiarize the student with the analysis and design of basic transistor amplifier circuits, feedback amplifiers, wave 

shaping and multi vibrator circuits as applicable to design medical instruments 

 
UNIT 1 RECTIFIERS AND POWER SUPPLIES 9 Hrs. 

Half Wave and Full Wave Rectifier, Bridge rectifier - performance measures of rectifiers, filters: Full Wave rectifier 

with inductive filter, capacitive filter, LC filter, Regulators-Shunt and series voltage regulators - Performance measures of 

regulators - Simple power supply circuits for medical instruments. 

 
UNIT 2 BIASING CIRCUITS AND SMALL SIGNAL BJT AMPLIFIERS 9 Hrs. 

Biasing circuit of BJT, DC equivalent circuit of BJT, DC and AC Load Lines, Stability factor analysis, Small Signal 
Equivalent circuit - Calculation of gain, Input and Output Impedance of CB, CC and CE amplifiers using h- Parameters. 

 
UNIT 3 MULTISTAGE AMPLIFIERS AND POWER AMPLIFIERS 9 Hrs. 

Introduction to multistage amplifiers, Two stage RC Coupled amplifier, Darlington emitter follower amplifier, Bootstrap 

amplifier Introduction, Power Amplifiers: Class A Power Amplifier, Push Pull Principle, Class B push pull amplifier and 

complementary symmetry amplifier, Class C amplifier, Distortion in amplifiers - Medical applications. 

 
UNIT 4 FEEDBACK AMPLIFIERS AND OSCILLATORS 9 Hrs. 

Effects of negative feedback, Voltage series, voltage shunt, current series and current shunt feedback 

amplifiers, Barkhausen Criterion for Oscillation, Construction and working of RC, Wein bridge oscillator, Hartley Oscillator, 

Colpitts Oscillator, Crystal Oscillator - Medical applications 

 
UNIT 5 TUNED AMPLIFIERS AND MULTIVIBRATORS 9 Hrs. 

Single tuned amplifier, Stagger tuned amplifier, Tuned amplifier instability, Neutralization and Unilateralization, 

Multivibrators: Astable, Bi stable and monostable multivibrators. 
 

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  

CO1: Compare the various types of Rectifiers, Filters and regulators 
CO2: Analyze the Hybrid model equivalentcircuit and small signal analysis ofamplifiers and Categorize the 
Biasing circuits of theTransistor 
CO3: Analyze and Design multistage and power amplifiers 
CO4: Design of Feedback Amplifiers And Oscillators 
CO5: Design the different types of Tuned amplifiers and functioning of Multivibrator circuits 
CO6: Construct the circuits for medical applications 
TEXT / REFERENCE BOOKS 

1. Robert L. Boystead and Louis Nashelky, Electronic Devices and Circuits, 8th Edition, PHI, 2005. 

2. Theodore F. Bogart Jr., Jeffrey S. Beasley, Guillermo Rico, Electronic devices and circuits, PPH, 2004. 

3. Millman & Halkias, Integrated Electronics, McGraw Hill International Edition. 1991 

4. David A. Bell, Electronic Devices and Circuits, PHI, 2004 
 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 

Max. Marks : 80 Exam Duration : 3 Hrs. 

PART A : 10 questions of 2 marks each - No choice 20 Marks 

PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks 
 
 
 
 
 



 

SBMA1305 
BASIC ELECTRONIC DEVICES, CIRCUITS AND ITS 

APPLICATIONS 
L T P Credits Total Marks 

3 * 0 3 100 

 
COURSE OBJECTIVES: 

The objective of this course is to expose the student to gain knowledge on semi conductor devices such as diode, 
transistor etc and to understand the analysis of different circuits like amplifier, oscillator etc.  
UNIT I PN JUNCTION DEVICES 

PN junction diode –structure, operation and V-I characteristics, diffusion and transient capacitance - Rectifiers – 
Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes- Zener diode characteristics-Zener Reverse 
characteristics – Zener as regulator 
UNIT II TRANSISTORS 

BJT, JFET, MOSFET - structure, operation, characteristics and Biasing, UJT, Thyristor and IGBT - Structure and 
characteristics. 
UNIT III AMPLIFIERS 

BJT small signal model – Analysis of CE, CB, CC amplifiers-Gain and frequency response – MOSFET small signal 
model– Analysis of CS and Source follower – Gain and frequency response- High frequency analysis. 
UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 

BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input stages 
– Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers –Types (Qualitative 
analysis). 
UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 

Advantages of negative feedback – voltage / current, series / shunt feedback –positive feedback – Condition for 
oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 
On completion of this course the student will be familiar with 
CO1: understands the characteristics of semiconductor diode and the design concepts of Rectifiers and Regulators.  
CO2: explores the characteristics and biasing of various transistors. 
CO3: explains the design and analysis of different amplifiers   
CO4: interpretes the Frequency response of multistage and differential amplifiers 
CO5: explains the importance of Tuned and power amplifier and its efficiency 
CO6: analyse the effects of feedback on amplifier circuit and analysis of feedback amplifier and oscillators 
Reference Books:  

1. Electronics Principles by Albert Malvino [seventh Edition]  
2. Electronics Device and circuits by S Salivahanan and N Suresh Kumar,   McGraw Hill    Publication [Second 

Edition or Higher Edition].  
3. Electronics Device and circuits by Jacob Milman and Christos C. Halkias, Tata Macgraw Hill Publication 

[Second Edition].  
4. Basic Electronics devices and Circuits by Mahesh B Patil, PHI Learning PVT. Ltd. 

 
END SEMESTER EXAMINATION QUESTION PAPER PATTERN 

Max. Marks: 100 Exam duration:3Hrs. 
PARTA:10 questions of 2marks each- No choice 20 Marks 
PARTB: 2 questions from each unit of internal choice; each carrying 16 marks 80 Marks 

 



SBM1202 BIOSENSORS AND TRANSDUCERS 
L T P Credits Total Marks 

3 0 0 3 100 

 

COURSE OBJECTIVES 

 To enable the student to gain knowledge about the measuring instruments and the methods of measurements 

 To know about the types of transducers available and their applications in different fields. 

UNIT 1 INTRODUCTION 9 Hrs. 
General measurement system - purpose, structure and elements-Transucers - Definition, Classification. Resistance 

type- strain gauges, thermometers, potentiometers. Capacitive type, Inductive type- variable reluctance and LVDT. 
Biomedical Applications. 

UNIT 2 TRANSDUCERS 9 Hrs. 
Temperature transducers, Piezoelectric transducers, Piezo resistive transducers, Photoelectric transducers, Pressure 

transducers, Magnetostrictive transducers Biomedical applications. 

UNIT 3 BIO POTENTIAL ELECTRODES 9 Hrs. 
Half cell potential (or) Electrode potential, Types of Electrodes - Micro electrodes, Depth and needle 

electrodes, Surface electrodes, and Chemical electrodes. Catheter type electrodes, stimulation electrodes, electrode paste, 
electrode material. 

UNIT 4 BIOSENSORS 9 Hrs. 
Introduction, biological elements, immobilization of biological components. Micro machined biosensor - 

cantilever based chemical sensors - Biosensors for diabetes mellitus, FAB. Biochip - introduction, gene chip. 

UNIT 5 APPLICATIONS OF BIOSENSORS 9 Hrs. 
ISFET for glucose and urea. IMFET, MOSFET biosensors, affinity biosensor (catalytic biosensor), Enzyme 

electrodes, Ion exchange membrane electrodes. 

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  
CO1: Attain adequate knowledge about the measuring instruments used for measurement and detection of 
physical quantities 
CO2: Identify the characteristics of various transducers and classify transducers 
CO3: Attain adequate knowledge about the various electrodes and chemical sensors used for measurement 
and detection of physical quantities. 
CO4: Apply the suitable design criteria for developing a Biosensor for a particular application. 
CO5: Demonstrate the appropriate sensor approach which is most likely to meet a specific biosensor 
application 
CO6: Predict the qualitative performance of advanced medical sensor. 

 

TEXT / REFERENCE BOOKS 

1. H.S. Kalsi, Electronic Instrumentation & Measurement, Tata McGraw HILL, 1995. 

2. Brain R Eggins, Biosensors: An Introduction”, John Wiley Publication.1996. 

3. A. K.Sawhney, A course in Electronic Measurements and Instruments, Dhapat Rai & sons, 1991 

4. John G Webster, Medical Instrumentation: Application and design, John Wiley Publications.2007. 

5. John P Bentley, Principles of Measurement Systems, 3rd Edition, Pearson Education Asia, (2000 Indian reprint) 

6. Geddes and Baker, Principles of Applied Biomedical Instrumentation, John Wiley Publications. 1975. 
 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max Marks : 80 Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice 20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks 

 
 
 
 
 



SBM1201 
BIOINSTRUMENTATION AND 

MEASUREMENTS 
L T P Credits Total Marks 

3 0 0 3 100 

 

COURSE OBJECTIVES 

 To study the static and dynamic behavior of analog and digital instruments and basic construction and working of AC and 

DC instruments for measurement of Voltage and Current. 

 To obtain basic knowledge of digital instruments for measurement of voltage and current. 

 To study signal generator and signal analysis. Also to study the different output devices analog and digital recorders. 

UNIT 1 INTRODUCTION 9 Hrs. 
Function elements of measuring instrument, Error in Measurement, Sources of Error, Static Characteristics: Accuracy, 

Sensitivity, Reproducibility, Drift, Static error types and Dead zone, Dynamic Characteristics: Speed of Response,  Fidelity, 
Lag and Dynamic Error, Dynamic response of different order systems, Statistical Analysis: Mean, Deviation, Average deviations 
and Standard deviations, Measurement Standards, Bridge Circuits: Wheatstone bridge, Maxwell’s bridge and Wein’s 
bridge. 

UNIT 2 BASICS OF ANALOG INSTRUMENTS 9 Hrs. 
D’arsonval Galvanometer, Moving coil Instruments: Permanent magnet moving coil instrument, PMMC ammeter and 

PMMC voltmeter, Ohmmeter: Shunt type and Series type. Moving iron instruments: Attraction type, Repulsion type, MI 
Ammeter and MI Voltmeter, Electrodynamometer type instruments: Basic Electrodynamomter type instrument, 
Electrodynamometer type Ammeter and Electrodynamometer type voltmeter - Construction and working principle. 

UNIT 3 BASICS OF DIGITAL INSTRUMENTS 9 Hrs. 
Comparison between analog and digital instruments, Basic building block of a digital instrument, Ramp type digital 

voltmeter, Digital frequency meter, Digital phase meter and Digital storage oscilloscope. 

UNIT 4 SIGNAL GENERATION AND SIGNAL ANALYSIS 9 Hrs. 
Standard signal generator, AF Sine and square wave generator, Function generator, RF generator, Basic Wave 

Analyzer, Heterodyne wave analyzer Spectrum analyzer and Harmonic distortion analyzer. 

UNIT 5 DISPLAY DEVICES AND RECORDERS 9 Hrs. 
Digital Display System and Indicators: Classification of display devices, DOT MATRIX display, LED Seven Segment 

display, LED matric display, LCD seven segment display, Recorders: Graphic Recorders - Strip chart recorders, 
Galvanometer type recorders and Self balancing type potentiometric recorders, Magnetic tape recorders and Disc recorders. 

 

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  
CO1: Analyze the different characteristics of measuring instruments 
CO2: Compare the working of few analog instruments that are used measure current, voltage and resistance 
CO3: Apply the knowledge of working of digital instruments to measure digital parameters. 
CO4: Choose proper device to generate or analyze signals. 
CO5: Select instruments suitable for display and recording. 
CO6: Choose a device for measuring a parameter or analyze a signal or display  a measurement. 

 

TEXT / REFERENCE BOOKS 

1. A. K. Sawhney, A course in electronic Measurements and Instruments, Dhanpat Rai sons, 1991. 

2. H.S. Kalsi, Electronic Instrumentation & Measurement, Tata McGraw HILL, 1995 

3. W.D cooper and A. D. Helfrick, Electronic Instruments and Measurements Techniques, Prentice Hall of India-1991 

4. E. O. Doeblin, Measurement System - Application & Design, Mc Graw Hill, 1990 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 80 Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice 20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks 

 

 
 
 



 

COURSE OBJECTIVES 
• To provide the basics of measurements, knowledge on the principle and operation of different 

medical transducers. 
• To introduce the application of sensors and transducers in the physiological parameter measuring 

system. 
UNIT I  MEASUREMENT SYSTEM       9 Hrs 
Measurement System – Functional elements of an instrumentation system - Static and Dynamic 
Characteristics - Errors in Measurements and their statistical analysis – Calibration - Primary and secondary 
standards. Bridge Circuits: Wheatstone bridge, Maxwell's bridge, Wein's bridge and Schering bridge. 
UNIT II   PASSIVE AND ACTIVE TRANSDUCERS     9 Hrs 
Classification of transducers and characteristics for selection of transducers - Resistive transducers-Strain 
Gauge, Capacitive transducer - various arrangements, Inductive transducer, LVDT, Passive types: RTD 
materials & range, relative resistance vs. temperature characteristics, thermistor characteristics, Active type: 
Thermocouple - characteristics. Piezoelectric active transducer- Equivalent circuit and its characteristics. 
photo multiplier tube (PMT), photovoltaic, photo conductive cells, photo diodes, phototransistor,  Optical 
displacement sensors and optical encoders.  
UNIT III  BIO POTENTIAL ELECTRODES AND CHEMICAL SENSORS   9 Hrs 
Electrodes Electrolyte Interface, Half-Cell Potential, Polarization, Polarizable and Non Polarizable, 
Electrodes, Reference Electrode, Hydrogen Electrode, Electrode Skin-Interface and Motion Artifact. Surface 
Electrodes. Oxygen electrodes, CO2 electrodes, enzyme electrode, construction, ISFET for glucose, urea etc. 
fiber optic sensors. 
UNIT IV  BIOSENSORS          9 Hrs 
Biological Sensors: Study of various corpuscles like Pacinian, functions and modelling, Chemoreceptor, hot 
and cold receptors, baro- receptors, sensors for smell, sound, vision, osmolality and taste. 
Biosensors: Introduction, Advantages and limitations, various components of Biosensors, Biocatalysts based 
biosensors, bio-affinity based biosensors & microorganisms based biosensors, Types of membranes used in 
biosensor constructions, Electronic Nose. 
UNIT V  DISPLAY AND RECORDING DEVICES      9 Hrs 
Digital Display System and Indicators: Classification of display devices, DOT Matrix display, Digital voltmeter, 
Multimeter, Digital storage oscilloscope, LCD monitor, PMMC writing systems. Recorders: Graphic 
recorders,strip chart recorders, Galvanometer type recorders and self balancing type potentiometric 
recorders, Magnetic tape recorders and Disc recorders.               Max. 45 Hrs 
COURSE OUTCOMES 
On completion of the course, student will be able to 
 CO1: understand the calibration procedure for the basic instruments involved in physiological parameter             
measurement. 

CO2: identify the characteristics of various transducers and classify transducers.  

CO3: Attain adequate knowledge about the various sensors and measuring instruments used for measurement and 
detection of physical quantities. 

CO4: Demonstrate the concepts, types, working and practical applications of important biosensors. 

CO5: Apply the suitable design criteria for developing a medical sensor for a particular application. 

CO6: Employ Multimeter, CRO and different types of recorders for appropriate measurement. 

TEXT / REFERENCE BOOKS 

1. A. K. Sawhney, A course in electronic Measurements and Instruments, Dhanpat  Rai sons, 2014 

2. H.S. Kalsi, Electronic Instrumentation & Measurement, Tata McGraw HILL, 2011 

3. John G. Webster, ―Medical Instrumentation Application and Design‖, 4th edition, Wiley India Pvt Ltd,New Delhi, 
2015.  

4. Transducers for Biomedical Measurements: Principles and Applications, Richard S.C. Cobbold, John Wiley & Sons, 
2004. 

5. Electronics in Medicine and Biomedical Instrumentation by Nandini K. Jog PHI Second Edition 2013. 

6. Biomedical sensors – fundamentals and application by Harry N, Norton. 2001 

7. Biomedical Transducers and Instruments, Tatsuo Togawa, Toshiyo Tamma and P. Ake Öberg, 2018 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max Marks : 100 Exam Duration : 3 Hrs. 
PART A : 10 questions of  2 marks each - No choice 20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks 80 Marks 

SBMA1301  
 BIOSENSORS AND MEASUREMENTS 

L T P Credits Total Marks 

3 0 0 3 100 



SBM1205 RADIO IMAGING AND THERAPEUTICS 
L T P Credits Total Marks 

3 0 0 3 100 

 

COURSE OBJECTIVE 

 To obtain the knowledge about the specialty of medicine those deals with the study and application of imaging 

technology and enable the students to understand about radiation therapy and effects of radiation. 

UNIT 1ELEMENTS OF RADIATION9 Hrs. 
Radioactive elements and Radioisotopes in medicine, Radioactivity, General properties of alpha, beta and 

gamma rays - Laws of radioactivity, Radioactive decay - alpha decay, beta decay, positron decay, decay energy and half-
life. Radiation units-Roentgen, Rad - rem - sievert. Radiation sources - Natural and artificial radioactive sources. 

UNIT 2RADIATION GENERATORS9 Hrs 
Particle Accelerators- Cyclotron, Klystron, Magnetron, Cascade generator, Van De Graff generator 

X ray films, X ray film processing, X Ray cassettes, Intensifying screens-New phosphor technology, Photostimulable 
phosphor imaging. 

UNIT 3RADIO DIAGNOSIS9 Hrs. 
Fluoroscopy, Digital radiography, Angiography, Image intensifier, PET, SPECT, collimators, grids - bucky grids, 

Body section radiography, Xeroradiography 

UNIT 4RADIOTHERAPHY9 Hrs 
COBALT-60, Linac, Gamma camera, Nuclearscintigraphy, Brachytherapy, Cyber Knife, Gamma knife, 

Intraoperative radiotherapy 

UNIT 5RADIATION SAFETY MEASURES9 Hrs. 
Radiation Protection, Protective barrier-primary& secondary, Equivalent Dose, Biological effects of radiation, 

Somatic & genetic effects of radiation-LD 50/30, Effect of radiation on skin, blood forming organs, Personnel and area 
monitoring systems, Radiation measuring devices -dosimeter, survey meter. 

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  
CO1: Understanding the elements of radiation and radioactive decay involved in radiation therapy 
CO2: Illustrate the working principle of radiation generators with the processing of X ray machine and its 
application 
CO3: Understanding the technique of fluoroscopy and various radio diagnosis techniques 
CO4: Demonstrate the applications of radiotherapy 
CO5: Attain the adequate knowledge about radiation measurements and effect of radiation on body 
CO6: Outline the methods of radiation safety. 

 

TEXT / REFERENCE BOOKS 

1. Thomas S. Curry, III, James E. Dowdey, Robert C. Murry J R., Christensen The Physics of Diagnostic Radiology 

Lea & Febiger 4th edition 1990. 

2. Faiz M.Khan, The Physics of Radiation Therapy, 4th edition, 2009. 

3. Gopal,B.Saha , Physics & Radiology of nuclear medicine, Springer 2nd Edition, 2006. 

4. R.S Khandpur, Handbook of Biomedical Instrumentation, Tata McGraw-Hill Publishing company Ltd, New Delhi, 
1997. 

5. K Thayalan, Basic Radiological Physics, Jaypee Brothers Medical Publishers (P) Ltd., 2001 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max Marks : 80 Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 12 marks60 Marks 

 



SBMA1404  
RADIO IMAGING AND THERAPEUTICS 

L T P Credits Total Marks 

3 0 0 3 100 

 
COURSE OBJECTIVE 

 To provide the knowledge about the specialty of medicine in   radiation therapy. 

 To make the student understand about the application of imaging technology and effects of radiation 

 
UNIT 1        ELEMENTS OF RADIATION9 Hrs. 
Radioactive elements and Radioisotopes in medicine, Radioactivity, General properties of alpha, beta and gamma rays - 
Laws of radioactivity, Radioactive decay - alpha decay, beta decay, positron decay, decay energy and half-life. Radiation 
units-Roentgen, Rad - rem - sievert. Radiation sources - Natural and artificial radioactive sources. 

 
UNIT 2        RADIATION   GENERATORS9 Hrs 

Particle Accelerators- Cyclotron, Klystron, Magnetron, Cascade generator, Van De Graff generator X ray films, X ray 
film processing, X Ray cassettes, Intensifying screens-New phosphor technology, Photostimulable phosphor imaging. 
collimators, grids - bucky grids, Body section radiography, Xeroradiography 

 
UNIT 3        RADIO DIAGNOSIS9 Hrs. 
Fluoroscopy – Digital Fluoroscopy. Angiography, Cine Angiography, Digital subtraction Angiography.  
Mammography and Dental x-ray unit. Digital radiography, Angiography, Image intensifier, PET, SPECT,  
 
UNIT        RADIOTHERAPHY9 Hrs 
COBALT-60, Linac, Gamma camera, Nuclear scintigraphy, Brachytherapy, Cyber Knife, Gamma knife, Intraoperative 
radiotherapy 

 
UNIT 5      RADIATION   SAFETY     MEASURES9 Hrs. 
Radiation Protection, Protective barrier-primary& secondary, Equivalent Dose, Biological effects of radiation, Somatic & 
genetic effects of radiation-LD 50/30, Effect of radiation on skin, blood forming organs, Personnel and area monitoring 
systems, Radiation measuring devices -dosimeter, survey meter. 

Max. 45 Hours 
Course outcomes: 
On completion of the course students will be able to: 
CO1: Understanding the elements of radiation and radioactive decay involved in radiation therapy 
CO2: Illustrate the working principle of radiation generators with the processing of X ray machine and its 
application  
CO3: Understanding the technique of fluoroscopy and various radio diagnosis techniques 
CO4: Demonstrate the applications of radiotherapy 
CO5: Attain the adequate knowledge about radiation measurements and effect of radiation on body 
CO6: Outline the methods of radiation safety. 
 
TEXT / REFERENCE BOOKS 
1. Thomas S. Curry, III, James E. Dowdey, Robert C. Murry J R., Christensen The Physics of Diagnostic Radiology Lea 

& Febiger 6th edition 2008. 
2. Faiz M.Khan, The Physics of Radiation Therapy, 4th edition, 2009. 

3. Gopal,B.Saha , Physics & Radiology of nuclear medicine, Springer 2nd Edition, 2006. 
4. R.S Khandpur, Handbook of Biomedical Instrumentation, Tata McGraw-Hill Publishing company Ltd, New Delhi, and 

revised edition 2007. 
5. K Thayalan, Basic Radiological Physics, Jaypee Brothers Medical Publishers (P) Ltd., revised edition 2005. 

 
END SEMESTER EXAMINATION QUESTION PAPER PATTERN 

Max Marks : 100                                                                                                      Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice                                                                              20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks                                          80 Marks 

 



SBM1302 ANALYTICAL INSTRUMENTATION 
L T P Credits Total Marks 

3 0 0 3 100 

 
COURSE OBJECTIVE 

 Thecourseoffersawideportfolioofstudyprogramsintheareasoftechnology,engineeringandotherapplication fields. 
 It provides an introduction to the fundamental principles of chemical measurement used in medical diagnosis, 

qualityassuranceandcontrolandresearchstudies. 
 It helps understand and appreciate the role of instruments in solving problems in physical, chemicaland 

Biological source and discover the impact of the relevant scientific and technological advancements. 
UNIT1 SPECTROPHOTOMETER 12Hrs 

Analyticalmethodsandinstrumentationtypes,Electromagneticspectrum,Interactionofradiationwithmatter, 
Absorption spectra, Beer-Lambert’s Law. Spectrophotometers: UV and visible ranges, single and Double Beam 
Instruments,FTIRandRamanSpectra-Basicprinciples,biomedicalapplications. 
UNIT2 MASS SPECTROPHOTOMETER ANDRADIOCHEMICALINSTRUMENTS12Hrs. 

Spectrofluorimeter,Flamephotometry-flameemissionspectrometer,atomicabsorptionspectrometer,Mass 
Spectrometer - Magnetic deflection - Time of flight - quadrupole - GCMS - Basic Principles and biomedical 
applications. Radiochemical Analytical Instruments - Radiation types - Ionization chamber - GM Counter - 
Proportionalcounter. 
UNIT3 AUTOMATED BIOCHEMICAL ANALYZERANDELECTROPHORESIS12Hrs. 

Systemconcepts-systemcomponents-samplercontrolunits-samplingmechanisms,dialyzer-samac-II, 
PrinciplesofElectrophoresis,Paperelectrophoresis,AgaroseGelElectrophoresis,Isoelectricfocusing,SDSPAGE, Pulse 
FieldElectrophoresis 
UNIT4 MICROSCOPICTECHNIQUESANDGASANALYZER12Hrs. 

Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), Atomic force Microscopy 
(AFM)andScanningTunnelingMicroscopy(STM),XrayDiffraction(XRD)-BasicPrinciplesandApplications,Gas 
Analyzers:ParamagneticOxygenAnalyzer,FlowAnalyzer-Ultrasound&NMRBloodflowanalyzer. 
UNIT5 CHROMATOGRAPHY 12Hrs. 

Principles,Typesofchromatography-PaperChromatography,ThinLayerChromatography,Column 
Chromatography, Ion exchange Chromatography, Gel permeation Chromatography, Gas Chromatography - High 
PressureLiquidChromatography-applicationsinbiomedicalfield. 

Max. 60 Hours. 
Course Outcomes:   

At the end of the course, the student should be able to:  
CO1-Understands the elements of UV visible radiation and to characterize their spectrum analysis   
CO2-Illustrates the working principle emission of mass spectrum and radiation chamber 
CO3-Explore the knowledge of electrophoresis and analyser to separate the constituents from a 
complex mixture 
CO4-Analyse the working mechanism and correlate it with types of electron microscope 
CO5-Determines the oxygen level using gas analyser by applying both electrostatic and magnetic 
properties. 
CO6-Compares the types of chromatography and their importance and applications in biomedical field 
TEXT / REFERENCE BOOKS 

1. D.A.Skoog,F.J.Holler&T.A.Nieman,PrinciplesofInstrumentalAnalysis,5thEdition,1998. 
2. WilliardH.H.,Merrit,DeanJ.A,SeattleF.L,CBS,InstrumentalMethodsofAnalysis,1995. 
3. EwingG.W.,InstrumentalMethodsofAnalysis,McGrawHill,1992. 
4. RobertD.BraunIntroductiontoInstrumentalAnalysis,McGrawHill,1987. 

5. R.S.Khandpur,AHandbookofAnalyticalInstrumentation,2ndEditionTataMcGrawHillPublication,2006. 
 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks:80 ExamDuration:3Hrs. 
PARTA:10questionsof2markseach-Nochoice20Marks 
PARTB:2questionsfromeachunitofinternalchoice;eachcarrying12marks60Marks 

 
 
 



SBMA3004  
ANALYTICAL INSTRUMENTATION 

L T P Credits Total Marks 

3 0 0 3 100 

 
COURSE OBJECTIVE 

 The course offers a wide portfolio of study programs in the areas of technology, engineering and other application in 
biomedical fields. 

 It provides an introduction to the fundamental principles of chemical measurement used in medical diagnosis, 
quality assurance and control and research studies. 

UNIT 1 SPECTROPHOTOMETER9 Hrs 
Electromagnetic spectrum, interaction of radiations with matter, absorption spectra beer 

lamberts law, spectrophotometer uv and visible ranges, single and beam instruments, FTIR and 
raman spectra. spectroflourimeter, flame photometry, flame emission , atomic absorption 
spectrometer. Basic principles and biomedical applications. 
UNIT 2 MASS SPECTROPHOTOMETER AND RADIOCHEMICAL INSTRUMENTS9 Hrs. 

Mass spectrometer, magnetic detection, time of flight, quadruple mass spectrophotometer, 
GCMS, LCMS, Basic principle biomedical applications. Radiochemical analytical instruments Radiation 
types   ionization chamber, GM counter, proportional counter Liquid scintillation and applications. 

 
UNIT 3 AUTOMATED BIOCHEMICAL ANALYZER AND ELECTROPHORESIS9Hrs. 

System concept , system components, sampler control units , sampling mechanism , dialyser, 
SAMACII .Principle  of electrophoresis  paper electrophoresis  agarose gel electrophoresis Iso electric 
focussing , SDS page,  pulse field electrophoresis  and its applications 

 
UNIT 4 CENTRIFUGATION AND   GAS  ANALYZER9 Hrs. 

Basic principles of centrifugation, instrumentation types, centrifugation preparative, differential 
centrifugation, density gradient centrifugation, Isopycnic centrifugation, Analytical centrifugation Basic 
principles and biomedical applications. Gas analyser paramagnetic oxygen analyzer 
 
UNIT 5 CHROMATOGRAPHY9 Hrs. 
Principles types of chromatography, paper chromatography, thin layer chromatography ,column 
chromatography, ion exchange chromatography, gel permeation chromatography, high pressure liquid 
chromatography ,HPTLC and applications in biomedical. 

Max. 45 Hours. 
Course outcomes 
On completion of the course, student will be able to 
CO1: Understands the elements of UV visible radiation and to characterize their spectrum analysis   
CO2: Illustrates the working principle emission of mass spectrum and radiation chamber  
CO3:  explore the knowledge of electrophoresis and analyser to separate the constituents frpm a 
complex mixture. 
CO4: Analyse the sedimentation coefficient of the sample using centrifuge. 
CO5: determines the oxygen level using gas analyser by applying both electrostatic and magnetic 
properties.  
CO6: Compares the types of chromatography and their importance and applications in biomedical field. 

 
TEXT / REFERENCE BOOKS 

1. D.A. Skoog, F.J. Holler & T.A. Nieman, Principles of Instrumental Analysis, 5th Edition, 2008.  
2. Williard H.H., Merrit, Dean J.A, Seattle F.L, CBS, Instrumental Methods of Analysis, 2005.  
3. Ewing G.W., Instrumental Methods of Analysis, McGraw Hill, 2002.  
4. Robert D. Braun Introduction to Instrumental Analysis, McGraw Hill, 2007.  
5. R.S. Khandpur, A Handbook of Analytical Instrumentation, 2nd Edition Tata McGraw Hill Publication, 
2006. 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100 Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks80 Marks 



 



23/11/2020 

DEPARTMENT OF BIOMEDICAL ENGINEERING 
BOARD OF STUDIES - 2020 

Minutes of the Meeting  
 

As per the discussions with the subject experts of the Institution and in accordance with the norms 

of AICTE, the Department of Biomedical Engineering has incorporated various new courses in the 

curriculumof Undergraduate course of B. Tech (Biomedical Engineering). 

Agenda of Meeting 

1. Industrial version 4.0 is introducedfor the second year B. Tech in fourth semester for current 
academic year 2020-2021. 

2. SBMA1102 - Principles of Biomedical Engineering 

SBMA3001 – Medical Equipment Maintenance and Troubleshooting 
SBMA3010 – Telehealth Technology  

SBMA4005 -  Virtual and Augmented Reality 

SBMA4009 - Human Factors in Engineering and Design have been introduced to meet the 
requirements of the today’s competent world. 

3. The above new courses have been proposed for the current academic year as per suggestions 

given by the industrial experts, notable alumni of the department.  

Signature of the Internal Members  

S.No. Name of the Internal Member Signature 

1 Dr. T. Sudhakar Head i/c 

 
2 Dr. J. Premkumar 

 
3 Dr. Anima Nanda 

 
4 Dr. S. Krishnakumar  

 
5 Ms. Sindu Divakaran 

 
6 Ms. Bethanney Janney  

 
7 Mr. G. Umashankar  

 

                                                                                 
HOD / Biomedical          Pro Vicechancellor  
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SBMA1102 
PRINCIPLES OF BIOMEDICAL ENGINEERING L T P Credits Total Marks 

3 0 0 3 100 

COURSE OBJECTIVE 

 To understand the basics of biomedical engineering in healthcare 

 To gain knowledge in the various fields of biomedical engineering. 
 

UNIT I INTRODUCTION 

Evolution of modern health care system, Engineering in modern medicine, Role of Biomedical Engineering, Roles 
played by Biomedical Engineers, Professional status of Biomedical Engineering, History of Biomedical Devices 

UNIT II BIOLOGY AND ENGINEERING 

Characteristics of human anatomy and physiology related to biomedical devices, Engineering of immunity and 
pathology, Communication systems in the body and its connection to biomedical engineering. 

UNIT III ELECTRONICS AND MEDICINE 

Medical Electronics, Basis of Bioelectric potentialBio potential electrodes, Biomedical amplifiers, Characteristics of 
recording systems, Computer applications in medicine, Design of electromedical equipment 

UNIT IV CLINICAL ENGINEERING 

Evolution of clinical engineering, Clinical engineer Vs Biomedical engineer, Role of clinical engineers, Good clinical 
practice, Major functions of a clinical engineering department, Standards for clinical engineering 

UNIT V RESEARCH IN BIOMEDICAL 

Medical devices and Robotics , Biofabrication and Biomanufacturing, Biomedical Imaging, Biomolecular Science and 
Engineering, Musculoskeletal Biomechanics and Mechanobiology, Systems Biology , Tissue Engineering 
,Rehabilitation Engineering, , Biomaterials and Nanotechnology, Neural Engineering- Case Studies 

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

CO1: Understand his/her role as a biomedical engineer. 
CO2: Interpret the application of biology in engineering. 
CO3: Assimilate the role of electronics in medicine. 
CO4: Examine his/her responsibility as a clinical engineer. 
CO5: Apply his/her knowledge to research in different   areas of biomedical engineering 
CO6: Implement the knowledge gained in understanding the concepts better in forthcoming  semesters 

TEXT / REFERENCE BOOKS 
1. C. Raja Rao, Sujoy K. Guha, Principles of Medical Electronics and Biomedical Instrumentation, Universities Press, 
2001. 
2. W. Mark Saltzman, Biomedical Engineering: Bridging Medicine and Technology, Cambridge University 
Press,2015. 
3 Sundararajan V. Madihally, Principles of Biomedical Engineering, Artech House Publishers,2010.. 
4. Azzam F G Taktak, Paul Ganney, David Long, Clinical Engineering: A Handbook for Clinical and Biomedical 
Engineers, Elsevier,2013 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100                                                                                                                       Exam Duration : 3 Hrs. 
PART A : 10 questions of  2 marks each - No choice                                                                                                                 20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks                                                                              80 Marks 
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SBMA3001 MEDICAL EQUIPMENT MAINTENANCE                     
AND TROUBLESHOOTING 

L T P Credits Total Marks 

3 0 0 3 100 

 
Course Objectives:   

 To understand and learn the troubleshooting of instruments used for diagnosis and therapy 

 Learn how to maintain the overall working of equipment. 
 
 UNIT I – INTRODUCTION         9 Hrs. 
Testing of electrical equipments: AC, DC power supply, Grounding, shielding, Guarding, insulation 
testing, insulation resistance measurement, Types of Circuit Breakers, Rating - Testing of circuit breakers 
– Tranformer testing- Earthing –Earth wires - Earthing of appliances – contactor, relay testing–CT and PT, 
Panel wiring- Megger-Testing equipments and instruments.  
 
UNIT II – TESTING AND TROUBLESHOOTING        9 Hrs. 
Testing of electronic components: Troubleshooting of PCB boards, Calibration of analog and digital 
sensor probe, Display interface, DC Power supply design, testing, Safe electrical practice, Cables and 
standard, Fuse.  
 
UNIT III – TESTING OF MEDICAL EQUIPMENT       9Hrs. 
Testing of surgical Equipment:  Functions and operating procedure-Testing and maintenance of Heart 
lung machine, surgical lights, ventilator, patient monitor, anesthesia machine, dialyzer, surgical tools.   
 
UNIT IV – TROUBLESHOOTING OF MEDICAL EQUIPMENT      9 Hrs. 
Troubleshooting of equipments: X-ray machines, Troubleshooting of ECG recorders, incubator, baby 
warmer, infusion pumps, annual maintenance, contract requirements, vendor services, and quality and 
safety standards.  
 
 UNIT V – MAINTENANCE MANAGEMENT        9 Hrs. 
Life cycle management of medical equipment: Cost of the medical equipment, maintenance cost, 
replacement analysis, managing equipment service, decision making, extracting optimal benefit from 
medical equipment over its life cycle. Case study.   

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  

CO1: Identify major reasons for equipment failure. 
CO2: Compare general testing and troubleshooting of equipment.  
CO3: Understand testing of OT   instruments  
CO4: Discuss about the troubleshooting of medical equipment and safety standards. 
CO5: Analyze the management issues pertaining to medical instruments.  
CO6: Apply the tools in design, testing and developing medical equipment   

 
TEXT / REFERENCE BOOKS 

1. Shakti Chatterjee, Aubert Miller, “Biomedical Equipment Repair”, Cengage Learning               
Technology & Engineering, 2010.  

2. David Herres, “Troubleshooting and Repairing Commercial Electrical Equipment”,                 
McGraw Hill Professional edition, 2013. 

3. Rao S, “Testing, Commissioning, Operation and Maintenance of Electrical Equipment”,  
Khanna  Publishers, New Delhi, 2014.  

4. Francis Hegarty, John Amoore, “Health care technology management – A systematic               
approach”, CRC Press, USA, 2017.   

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100                                                                                                                                  Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice                                                                                            20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks                                                        80 Marks 
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SBMA3010         
TELEHEALTH TECHNOLOGY 

L T P Credits Total Marks 

3 0 0 3 100 

 
COURSE OBJECTIVES 

 To enable the student to understand the scope and benefits of telemedicine using communication networks and their 
protocols. 

 To learn about new healthcare needs through the applications of telemedicine 
 

UNIT 1   INTRODUCTION                                                                                                                                     9 Hrs. 
Fundamentals of Telemedicine, Block diagram of Telemedicine, History of telemedicine: Main phases of 

Telemedicine, Pre electronic Telemedicine, Electronic Telemedicine, Tele-healthcare and E-medicine, 
Telemedicine access to health care services, Scope & Benefits and Limitation of Telemedicine. 

 
UNIT 2   COMMUNICATION   AND   NETWORK                                                                                                    9 Hrs. 

Types of information: Audio, Video, Data, Fax, Still Image. Types of Communication and Networks: Overview of 
PSTN, POTS, ISDN, ATM, Videoconferencing, Wireless Communication – RF, GSM Satellite and Microwave, CDPD, 
Mobile hand held devices and mobile communication. Internet technology and telemedicine using world wide 
web (www)-Video and audio conferencing 

 
UNIT 3   DATA EXCHANGE AND NETWORK SECURITY                                                                                     9 Hrs. 

Basic concepts of internet, Network Configuration, Circuit and Packet Switching, H.320 series, h.324 
Protocols: TCP/IP, Standards for DICOM, Security: Encryption – DES, RSA, and Cryptography. 

 
UNIT 4   ETHICAL AND LEGAL ASPECTS AND CASE STUDIES9 Hrs. 

Confidentiality and law, Patient Right and consent, Access to medical Records, Consent treatment, 
jurisdictional issues, Intellectual Property Rights, Telemedicine technology and Health care delivery for rural 
population - Use of telemedicine technology for clinical diagnostic study - Conceptual frame work on home 
telemedicine 

 
UNIT 5   APPLICATIONS OF TELEMEDICINE9 Hrs. 

Teleradiography – Basic parts of a Teleradiography System, Telepathology, Telecytology,  Telecardiology, 
Telehome – Care Home based Applications, Teleoncology, Telesurgery, Telepsychiatry, Teledermatology, 
Telepediatrics, Telepharmacy 

Max. 45 Hours 
Course Outcomes:   
At the end of the course, the student should be able to:  

CO1: understands the basics of telemedicine and its application in healthcare. 
CO2: Classify the various standards and protocols related to telemedicine.  
CO3: Discuss about protocols and security for transfer of tele medicine data 
CO4: Understand and apply the ethical and legal issues in telemedicine 
CO5: explores the application of teleheath to modalities of medicine.  
CO6: Compares the telehealth technologies for future challenges arising in our community.  

 
TEXT / REFERENCE BOOKS 

1 Olga , Ferrer – Roca, M. Sosa, Marcelo C, Handbook of Telemedicine, IOS press 2002. 

2 Ling Guan, Multimedia image and video processing, CRC Press, 2000. 

3 Thorsten M Buzug, Heinz Handels, Dietrich Holz, Telemedicine: Medicine and communication, Springer Verlag 2001. 

4 Douglas V Goldstein, E Healthcare: Harness the power of internet, e – commerce and e – care, Jones and barlett 
Publishers. 2000. 

5 A. C Norris, Essentials of Telemedicine and Telecare, John Wiley & Sons 2002 
 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100 Exam Duration : 3 Hrs. 
PART A : 10 questions of 2 marks each - No choice                                                                                                 20 Marks 
PART B : 2 questions from each unit of internal choice; each carrying 16 marks                                                             80 Marks 
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SBMA4005 VIRTUALITY AND AUGMENTED REALITY 
 

L T P Credits Total Marks 

3 0 0 3 100 

 
 

COURSE OBJECTIVES  

 To understand virtual reality, augmented reality and using them to build Biomedical engineering applications  

 To know the intricacies of these platform to develop PDA applications with better optimality   
UNIT I    INTRODUCTION                   9 Hrs 
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 II   VR DEVELOPMENT PROCESS                                   9 Hrs 
 Geometric modeling - kinematics modeling- physical modeling - behaviour modeling - model Management.      
UNIT III   CONTENT CREATION CONSIDERATIONS FOR VR                              9 Hrs 
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 IV   VR ON THE WEB & VR ON THE MOBILE                     9 Hrs 
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 V  APPLICATIONS                  9 
HrsMedical applications-military applications-robotics applications- Advanced Real time Tracking other applications- 
games, movies, simulations, therapy 

          Max: 45 Hours 
Course outcomes:  
At the end of the course, the student should be able to: 
 CO1: understands the system or process to meet given specifications with realistic engineering constraints. 
CO2: Identify problem statements and function as a member of an engineering design team. 
CO3:  explores the technical resources  
CO4:  Propose technical documents and give technical oral presentations related to design mini project results.   
CO5: Examine the content and mobile applications of VR. 
CO6: Design various medical applications based on augmented reality.  
TEXT/REFERENCE BOOKS: 
 1. C. Burdea & Philippe Coiffet, ―Virtual Reality Technology‖, Second Edition, Gregory, John Wiley & Sons, 
Inc.,2008  
2. Jason Jerald. 2015. The VR Book: Human-Centred Design for Virtual Reality. Association for Computing 
Machinery and Morgan & Claypool, New York, NY, USA, . 2015.   
3. Augmented Reality: Principles and Practice (Usability) by Dieter Schmalstieg & Tobias Hollerer, Pearson 
Education (US), Addison-Wesley Educational Publishers Inc, New Jersey, United States, 2016.  
4. Learning Virtual Reality: Developing Immersive Experiences and Applications for Desktop, Web, and Mobile, Tony 
Parisi, O‘Reilly Media; 1 edition, 2015.  

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100                   Exam Duration : 3 Hrs.                                                                                                             
PART A : 10 questions of  2 marks each - No choice                                     20 Marks                                                             
PART B : 2 questions from each unit of internal choice; each carrying 16 marks           80 Marks         
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SBMA4009  
HUMAN FACTORS IN ENGINEERING AND 

DESIGN 

L T P Credits Total 
Marks 

3 0 0 3 100 
COURSE OBJECTIVE 

 Introduce the fundamental terms and concepts of human factors 

 Learn anthropometric principles and optimize human well-being and overall performance. 
UNIT I INTRODUCTION                  9 Hrs  
Introduction to human factors engineering - relevance of ergonomics. Process of seeing-visual 
capabilities-factors affecting visual acuity and contrast sensitivity -human factor aspects of hard copy text 
and computer screen text, factors in selecting graphic representations symbols, qualitative visual displays 
and representational displays-process of hearing- principles of auditory displays. 

UNIT II   MUSCLE PHYSIOLOGY              9 Hrs 
Muscle physiology-muscle metabolism-respiratory response joint motion study-measure of physiological 
in-efficiency and energy consumption-work rest cycles-aspects of manual material handling (MMH). Bio-
mechanical recommended limits of MMH. 
 
UNIT III CONTROLS AND COMPABILITY              9 Hrs 
Spatial compatibility -physical arrangement of displays and controls- movement capability - rotary controls 
and rotor displays movement of displays-orientation of the operator and movement relationships-control 
orders and control responses human limitations in tracking task. 
 
UNIT IV ENVIRONMENTAL CONDITIONS & HUMAN MACHINE INTERFACE                         9Hrs 
Illumination, climate, noise, motion, sound, vibration , human system modeling, Human Output And 
Control, material handling, motor skill, human control of systems, controls and data entry devices, hand 
tools and devices 
 
UNIT V ANTHROPOMETRY                  9 Hrs 
Anthropometry- anthropometric design principles-work space envelope-factors in design of workspace 
surfaces-principles of seat design-principles of control panel organization. Classification of human errors-
dealing with human errors -theories of accident causes - reducing accidents by altering behaviour. 

          Max. 45 Hours 

Course Outcomes:   

At the end of the course, the student should be able to:  

CO 1: Identify the problems in posture and work efficiency   
CO2: Classify the workspace and related systems  
CO3: Apply signal processing techniques for analysis and feature extraction.  
CO4: Analyze the anthropometric concepts to human system and environment.   
CO5: Suggest practices to avoid errors & accidents in workspace.  
CO6: Create instrumentation techniques for development of user friendly systems   

TEXT/REFERENCE BOOKS 

1. Mark S. Sanders & Ernest J. McCormic, Human Factors in Engineering and Design, Mc-Graw Hill 
international Edition, 2003.  

2. Christopher D. Wickens, Introduction to Human Factors Engineering, Prentice Hall;   2nd edition, 
2003 

3. Terence S. Andre, Aaron W. Schopper, Human Factors Engineering in System Design, British 
Columbia Teacher, 1997.  

4. 3 Wesley E. Woodson, Human Factors Design Handbook, McGraw-Hill Professional; 2nd edition, 
1992 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks : 100                   Exam Duration : 3 Hrs.                                                                                                             
PART A : 10 questions of  2 marks each - No choice                       20 Marks                                                             
PART B : 2 questions from each unit of internal choice; each carrying 16 marks         80 Marks   
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