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Name of the Course Course Code Activities/Content 

with direct 

bearing on 

Employability/ 

Entrepreneurship/ 
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Nature of 

Employability 

Embedded & IOT 
Applications 

 

18ML551 

 

Employability  

Programmer , Developer  

Operation And 

Testing Medical 
Devices Lab 

 

18MLLL67 

 

Employability  Biomedical Engineer, 

Sales, Customer support 
Engineer ,Maintenance 

Neural Network And 

Machine Learning 

 

18ML71 

 

Employability  Software Developer, 

Data Scientist 
 

Biomechanics 

 

ML73 

 

Employability  Research & 

Development 
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COURSE OBJECTIVES :To make the student learn 

 

  1.The concepts of embedded programming in the context of 8051 

  2 .Design constraints of  8051 for embedded applications 

  3. Embedded C 

  4. TI Processor- MSP 430 

 

 

 

 

 

 

 

 

 

 
Unit 

No 
Syllabus Content No of  Hours 

1 

Introduction to Embedded Systems  

Embedded system, Choice of  processor,  programminglanguage and  

operating system,  Conclusions 

Reading Switches: Introduction, Basic techniques for reading from port pins, 

Example: Reading and writing bytes,Example: Reading and writing bits 

(simple version), Example: Reading and writing bits (genericversion), The 

need for pull-up resistors, Dealing with switch bounce, Example: Reading 

switch inputs(basic code), Example: Counting goats, Conclusions. 

7 

2 

Adding Structure to the Code 

Introduction, Object-oriented programming with C, The Project Header 

(MAIN.H), The Port Header(PORT.H), Examples 
8 

3 

MSP430G2553: Block diagram and study. 

MSP EXP 430 G2 Launch Pad – components. 

Examples- LED control using a switch, serial communication  

 

8 

4 

Interfacing: seven segment displays and Liquid Crystal displays with 

MSP430, Introduction to MSP 430 timer modules and its modes of operation, 

generating Pulse  Width Modulation using Timer Capture Mode. ADC 

operation in MSP430 

8 

5 

Internet of Things   

Embedded Systems-an overview, features. Networked Embedded System- 

types and overview, wireless communication standards-zigbee, Bluetooth & 

Wi-Fi. OSI & TCP/IP model in a nutshell. Introduction to the Internet and 

understand how internet works. 

Introduction to Smart Objects or Things. 

IOT applications  

IOT- understand what IOT is and discuss its application in health-care 

systems- Patient Monitoring & diagnostics, Home healthcare & Personal care 

& Fitness. Case Study: Wireless Patient Monitor system. 

Application Design: Design of IOT based pulse oximeter, block diagram, 

concepts of analog front end, signal process and Wi-Fi integration. 

8 

 

Note 1: No questions on Review portions from Unit 1  

Sub Title: EMBEDDED SYSTEMS & IOT APPLICATIONS  

 

 

 

 

 

Sub Code: 18ML551 No of Credits : 3= 3:0: 0(L-T-P) No of lecture hours/week :3 

Exam Duration : 3 hours 
CIE + Assignment + SEE 

=45+5+50=100 

Total no of contact hours:39 

 



Note 2: Assignment-1 from unit 1 and 2.  

       Asssignment-2   Reports  based on Training on MSP 430 & IOT Applications   

COURSE OUTCOMES: The student will be able to  

CO1: Design and development  of embedded system  using microcontroller 8051 

CO2:Apply the programming skills of embedded C for any microcontroller  

CO3: Understand TI -MSP430 processor and   develop coding using the launch pad 

CO4:  Design & Develop interfacing applications using MSP 430 

CO5:  Understand  the fundamentals of  IOT protocols &  IOT applications 

 

 

 

 

 

 

 

 

 

 

TEXT BOOKS: 

1. Embedded C - Michael J. Pont, 2nd Ed., Pearson Education, 2008 

2. TI- MSP430 Launch Pad Manual  

REFERENCE BOOKS: 

1. PICmicro MCU C-An introduction to programming, The Microchip PIC in CCS C - 

Nigel 

Gardner 

2. Getting Started with Internet of Things- CunoPfister, 2011 

3. Interconnecting Smart Objects with IP- J. P Vasseur, Adam Dunkels, 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cos Mapping with Pos 

CO1 PO3,PO4, 

CO2 PO3,PO4,  

CO3 PO3,PO4,PO5,PO12 

CO4 PO5, PO12 

CO5 PO3, PO4,PO5, PO12 



 

 
Course Objectives:To enable the students to  

• understand the usage of state of art equipments in the hospital 

• To make the students learn troubleshooting 
• Operation and Testing of Medical Devices Lab 

 

1 

Hospital visit for a minimum period 10 days to be carried out either in the 

beginning of the sixth semester or phased out during the semester. The report 

submitted should include the detailed study of equipments with respect to 

specification, cost  & make apart from the operation and testing procedure in 

the following labs in the hospital: 

 Biochemistry lab, Pathology Lab 

 Opthalmology lab 

 Radiology  lab 

 Dialysis lab 

 OT 

 ICU, NICU 

 Physiotherapy 

 Ventilator 

 Safety standards & medical ethics  

2 Need for   Calibration of Medical Devices. Calibrating  Devices  

3 Troubleshooting of X Ray machine, ECG machine 

4  DC power supply, different  types  grounding & shielding  mechanisms 

5 Hands-on Workshop on Calibration & Testing of Medical Devices 

 

Course Outcome:  
On completion of the course the student will be able to  
CO1: Understand the  Practical use   of equipments& its operating Procedures 
CO2: Apply the latest trend in the technology and the state of the art technology  
CO3:  Develop an understanding of the   global companies in the market  their device  

specification&  idea of cost of the products  
CO4: Understand the safety standards and medical ethics 
CO5: Understand and perform the  procedures   of trouble shooting & Calibration 
CO6: Make  effective presentation & documentation  

 

 

 

 

 

 

 

 

 

Sub Title : OPERATION & TESTING OF MEDICAL DEVICES  LAB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sub Code: 18MLL67 
No. of Credits:1=0: 0:1(L-T-

P) 
No of lecture hours/week :03 

Exam Duration : 3 

hours 

Exam Marks : 50 

 

Cos Mapping with Pos 

CO1 PO1,PO2,PO3    

CO2 PO3, PO4, PO12 

CO3 PO11, PO12    

CO4 PO8, PO12 

CO5 PO9,PO10, PO12  

CO6 PO9,PO10,  PO11, PO12    



 

 

COURSE OBJECTIVES: The enable the students to learn  

1. The concepts of biological neuron and analogy to the artificial  neuron model 

2.  Different neural network  architecture  

3.  Various learning paradigms and comparisons 

 

 

UNIT 

No 
Syllabus Content 

No of  

Hours 

1 

ARTIFICIAL NEURAL NETWORK:  introduction to artificial neural network, 

model of a neuron, Types of activation function, neural networks viewed as directed 

graphs, architectural graph of a neuron with feedback, Network Architectures, 

Artificial intelligence and Neural Networks. 

SINGLE LAYER PERCEPTION: Introduction, Adaptive filtering problem, 

Unconstrained optimization techniques, Newton’s method, Gauss-Newton method, 

Linear least square filter, Least mean square algorithm, Learning curves, Learning 

Rate, Annealing techniques, Perceptron, convergence theorem 

 

7 

2 

MULTILAYER PERCETRON:Introduction, Some Preliminaries, Back 

propagation algorithm, XOR Problem, Heuristics for making the back propagation 

algorithm perform better, Feature detection, Hessian matrix, generalization, Cross 

validation, Virtues and limitations of back propagation algorithm 

8 

3 

Random Variables-Binomial distribution, Poission distribution Continuous 

Random variables uniform density, exponential density, normal density 

Introduction to pattern Recognition 

Statistical Decision Making: Introduction, Bayes’ theorem, multiple features, 

conditionally independent features, Decision boundaries: Two Dimensional 

decision boundaries 

Clustering: Introduction, Hierarchical clustering-agglomerative, single linkage, 

average linkage, ward’s method. Partitional clustering-Forgy’s, k-means. 

 

8 

4 

Introduction to Deep Learning, Bayesian Learning, Decision Surfaces 

Linear Classifiers, Linear Machines with Hinge Loss 

Unsupervised Learning with Deep Network, Autoencoders 

Convolutional Neural Network, Building blocks of CNN, Transfer Learning 

 Revisiting Gradient Descent, Momentum Optimizer,  

 Effective training in Deep Net- early stopping, Dropout, Batch Normalization, 

Instance Normalization, Group Normalization 

8 

NEURAL NETWORK & MACHINE LEARNING 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sub Code: 18ML71 No. of Credits : 3=3: 0: 0(L-T-P) No of lecture hours/week :03                                 

Exam Duration : 3 hours 
CIE+Assignment+SEE 

=45+5+50=100 

  Total no of contact hours:39 

 



5 

Recent Trends in Deep Learning Architectures, Residual Network, Skip 

Connection Network, Fully Connected CNN etc. 

Classical Supervised Tasks with Deep Learning, Image Denoising, Semantic 

Segmentation, Object Detection etc.LSTM NetworksGenerative Modeling with 

DL, VariationalAutoencoder, Generative Adversarial Network Revisiting Gradient 

Descent, Momentum Optimizer. 

 

8 

 
Note1: Assignment-1 from unit 1 and 2.  

       Asssignment-2 from unit 3,4 and 5 

 

 

 

 

 

 

 

 

 

TEXT BOOKS: 

1. An Introduction To Neural Networks,James A. Anderson, PHI, 2ndedition ,1995. 

2. Neural Networks, Simon Haykin Pearson Education/PHI, 2001. 

3. Neural Networks , Satish Kumar, Tata Mcgraw-hill 2009 

4. Pattern Recognition & Image Analysis, Earl Gose, Richard Johnsonbaugh Steve 

Jost, Prentice Hall of India. 

 

REFERENCE BOOKS: 

1.Deep Learning- Ian Good felllow, YoshuaBenjio, Aaron Courville, The MIT Press  

2.Pattern Classification- Richard O. Duda, Peter E. Hart, David G. Stork, John Wiley 

& Sons Inc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE OUTCOMES:On completion of the course the student will be able to    

CO1: Understand the concepts  neural network and different learning algorithms. 

CO2: Apply perceptron and multiple perceptron for classification. 

CO3: Apply the probabilistic models for data classification. 

CO4:  Understand   the  concepts of CNN  

CO5: Apply   Deep Learning for classification through case studies 

Cos Mapping with Pos 

CO1 PO1,PO2,PO4, PO6, PO7,PO12 

CO2 PO2,PO3,PO4,PO6, PO7, PO12 

CO3 PO2,PO3,PO4, PO6, PO7, PO12 

CO4 PO2,PO3,PO4, PO6, PO7, PO12 

CO5 PO2,PO3,PO4,PO6, PO7, PO12 



 

 

COURSE OBJECTIVES: Understand the mechanical aspects of human motion: 

1. Quantitative and qualitative analysis of human motion and performance. 

2. Use physical laws of motion to solve problems of human motion. 

3. Understand the relationship between mechanical properties and anatomical 

functions. 

4. Understand how biomechanical principles can be applied to examine human 

activities such as sport and orthopaedic rehabilitation. 

 

UNIT  
No 

Syllabus Content No of  

Hours 

1 

BIO-FLUID MECHANICS: Newton's laws, stress, strain, elasticity, Hook's-

law, viscosity, Newtonian Fluid, Non-Newtonian fluid, viscoelastic fluids. 

Vascular tree. Relationship between diameters, velocity and pressure of blood 

flow, Resistance against flow 

08 

2 

VISCOELASTIC FLUID: Viscoelasticity, Viscoelastic Models: Maxwell, 

Voigt and Kelvin Models Response to harmonic variation. Use of viscoelastic 

models.  
08 

3 

RESPIRATORY MECHANICS: Alveoli mechanics, Interaction of blood and 

lung P-V curve of lung. Breathing mechanism. Airway resistance. Physics of lung 

diseases. 
08 

4 

ORTHOPEDIC MECHANICS: Mechanical properties of cartilage. Diffusion 

properties of articular, cartilage, Mechanical properties of bone. Kinetics and 

Kinematics of joints, Lubrication of joints. Fundamental concepts of Gait 

analysis. 

08 

5 
Measuring principles of Cutometer, Durometer. Electrodynamometer, 

Microindentometer&Ballistometer. 

 

07 

 

Note1: Assignment-1 from unit 1 and 2.  

       Asssignment-2 from unit 3, 4 and 5 

 

COURSE OUTCOMES: On the completion of the course the students will be able to  

CO1:  Understand the concepts of bio-fluids. 

CO2: Understand the various viscoelastic models. 

CO3: Understand the concepts of respiratory mechanics 

CO4:  Understand the concept of orthopaedic mechanics. 

CO5: Understand the principles of various biomechanic measuring equipments. 

 

 

 

Sub Title : BIOMECHANICS 

Sub Code:  ML73                                                                                                       No of Credits :3= 3: 0: 0(L-T-P) No of lecture hours/week : 3                                         

Exam Duration : 3 hours 
CIE+Assignment+SEE 

=45+5+50=100 

  Total no of contact hours:39 

 



 

COs Mapping with POs 

CO1 PO1,PO2,PO3,PO4 

CO2 PO2,PO3,PO4 

CO3 PO1,PO4, PO6, PO7 

CO4 PO1,PO4,PO7 

CO5 PO1,PO4,PO7 

 

TEXT BOOKS: 

1. Biomechanics, Mechanical Properties of Living Tissues,Y.CFung,SpringerVerlag, 

Edition2, 1993. 

2. Introduction to Biomechanics of Joints & Joint Replacement Mechanical Engg, 

D.Dowson, V Wright  publication, 1987. 

3. The Biomedical Hand Book,Joseph.D.Bronzino ,CRC Press,  2nd Edition,2000. 
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