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R16 B.TECH BIOMEDICAL ENGG. 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

B. TECH. BIOMEDICAL ENGINEERING 
III YEAR COURSE STRUCTURE AND SYLLABUS (R16) 

 
Applicable From 2016-17 Admitted Batch 

 
III YEAR I SEMESTER 
 

S. No Course 
Code Course Title L T P Credits 

1 BM501PC Principles of Communications 4 0 0 4 
2 EC502PC Linear and Digital IC Applications 4 0 0 4 
3 BM503PC Medical Imaging Techniques 4 0 0 4 
4 SM504MS Fundamentals of Management 3 0 0 3 
5  Open Elective – I 3 0 0 3 
6 BM505PC Communications Lab 0 0 3 2 
7 EI506PC Linear and Digital IC Applications Lab 0 0 3 2 
8 BM507PC Medical Imaging Techniques Lab 0 0 3 2 
9 *MC500HS Professional Ethics 3 0 0 0 
  Total Credits  21 0 9 24 

 
III YEAR II SEMESTER 
 

S. No Course 
Code Course Title L T P Credits 

1 BM601PC Biomedical Signal Processing  4 0 0 4 
2 BM602PC Biofluid Mechanics 4 0 0 4 
3 EC603PC Digital Signal Processing 4 0 0 4 
4  Open Elective - II 3 0 0 3 
5  Professional Elective-I 3 0 0 3 
6 EC604PC Digital Signal Processing Lab 0 0 3 2 
7 BM605PC Biomedical Signal Processing Lab 0 0 3 2 
8 EN606HS Advanced English Communication Skills Lab 0 0 3 2 
  Total Credits 18 0 9 24 

 
During Summer Vacation between III and IV Years: Industry Oriented Mini Project  
 
Professional Elective - I 

BM611PE  Laser and Fiber Optic Instrumentation 
BM612PE  Biological Control Systems 
BM613PE  VLSI Design 
BM614PE   General Surgery and Radiology 
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R16 B.TECH BIOMEDICAL ENGG. 

 
 
*Open Elective subjects’ syllabus is provided in a separate document. 
 
*Open Elective – Students should take Open Electives from the List of Open Electives 
Offered by Other Departments/Branches Only. 
 
Ex: - A Student of Mechanical Engineering can take Open Electives from all other 
departments/branches except Open Electives offered by Mechanical Engineering Dept. 
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R16 B.TECH BIOMEDICAL ENGG. 

PRINCIPLES OF COMMUNICATIONS 
 
B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: BM501PC                          4     0    0    4 
 
Pre-requisites: Nil 
 
Course Objective: To provide the basic concepts of communication systems. 
 
Course Outcomes:  On successful completion of the module students will be able to… 

 explain the main concepts of analogue and digital communication systems; 
 analyze and design an AM and FM modulator/demodulator; 
 explain, discuss, and compare different binary digital modulation techniques; 
 explain types of noise & effects of noise on communication system 

 
UNIT - I 
Introduction: 
Block diagram of Electrical communication system, Radio communication : Types of 
communications, Analog, pulse and digital Types of signals, Noise – Types of noise, sources 
of noise, calculation of noise in Linear systems, and noise figure. 
 
UNIT - II 
Amplitude Modulation: Need for modulation, Types of Amplitude modulation, AM, DSB 
SC, SSB SC, Power and BW requirements, generation of AM, DSB SC, SSB SC, 
Demodulation of AM: Diode detector, Product demodulation for DSB SC & SSB SC. 
Angle Modulation: Frequency & Phase modulations, advantages of FM over AM, 
Bandwidth consideration, Narrow band and Wide band FM, Comparison of FM & PM. 
 
UNIT - III 
Pulse Modulations: Sampling, Nyquist rate of sampling, Sampling theorem for Band limited 
signals, PAM, regeneration of base band signal, PWM and PPM, Time Division 
Multiplexing, Frequency Division Multiplexing, Asynchronous Multiplexing. 
 
UNIT - IV 
Digital Communication: Advantages, Block diagram of PCM, Quantization, effect of 
quantization, quantization error, Base band digital signal, DM, ADM, ADPCM and 
comparison. 
Digital Modulation: ASK, FSK, PSK, DPSK, QPSK demodulation, coherent and incoherent 
reception, Modems. 
 
UNIT - V 
Information Theory: Concept of information, rate of information and entropy, Source 
coding for optimum rate of information, Coding efficiency, Shanon-Fano and Huffman 
coding. 
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R16 B.TECH BIOMEDICAL ENGG. 

Error control coding: Introduction, Error detection and correction codes, block codes, 
convolution codes. 
 
TEXT BOOKS: 

1. Communication Systems Analog and Digital – R.P. Singh and SD Sapre, TMH, 20th 
reprint, 2004. 

2. Principles of Communications – H. Taub and D. Schilling, TMH, 2003. 
 
REFERENCE BOOKS: 

1. Electronic Communication Systems – Kennedy and Davis, TMH, 4th edition, 2004. 
2. Communication Systems Engineering – John. G. Proakis and Masoud Salehi, PHI, 

2nd Ed. 2004. 
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R16 B.TECH BIOMEDICAL ENGG. 

LINEAR AND DIGITAL IC APPLICATIONS 
 
B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: EC502PC                          4     0    0    4 
 
Pre-requisites: Digital Logic and Pulse Circuits 
 
Course Objectives: The main objectives of the course are: 

 To introduce the basic building blocks of linear integrated circuits. 
 To teach the linear and non - linear applications of operational amplifiers. 
 To introduce the theory and applications of analog multipliers and PLL. 
 To teach the theory of ADC and DAC 
 To introduce the concepts of waveform generation and introduce some special 

function ICs. 
 To understand and implement the working of basic digital circuits 

 
Course Outcomes: On completion of this course, the students will have: 

 A thorough understanding of operational amplifiers with linear integrated circuits. 
 Understanding of the different families of digital integrated circuits and their 

characteristics.  
 Also students will be able to design circuits using operational amplifiers for various 

applications.  
 
UNIT - I 
Operational Amplifier: Ideal and Practical Op-Amp, Op-Amp Characteristics, DC and AC 
Characteristics, Features of 741 Op-Amp, Modes of Operation - Inverting, Non-Inverting, 
Differential, Instrumentation Amplifier, AC Amplifier, Differentiators and Integrators, 
Comparators, Schmitt Trigger, Introduction to Voltage Regulators, Features of 723 Regulator, 
Three Terminal Voltage Regulators. 
 
UNIT - II   
Op-Amp, IC-555 & IC 565 Applications: Introduction to Active Filters, Characteristics of 
Band pass, Band reject and All Pass Filters, Analysis of 1st order LPF & HPF Butterworth 
Filters, Waveform Generators – Triangular, Sawtooth, Square Wave, IC555 Timer - 
Functional Diagram, Monostable and Astable Operations, Applications, IC565 PLL - Block 
Schematic, Description of Individual Blocks, Applications. 
 
UNIT - III   
Data Converters: Introduction, Basic DAC techniques, Different types of DACs-Weighted 
resistor DAC, R-2R ladder DAC, Inverted R-2R DAC, Different Types of ADCs - Parallel 
Comparator Type ADC, Counter Type ADC, Successive Approximation ADC and Dual 
Slope ADC,  DAC and ADC Specifications. 
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R16 B.TECH BIOMEDICAL ENGG. 

UNIT - IV   
Digital Integrated Circuits: Classification of Integrated Circuits, Comparison of Various 
Logic Families, CMOS Transmission Gate, IC interfacing- TTL Driving CMOS & CMOS 
Driving TTL, Combinational Logic ICs – Specifications and Applications of TTL-74XX & 
CMOS 40XX Series ICs - Code Converters, Decoders, Demultiplexers, LED & LCD 
Decoders with Drivers , Encoders, Priority Encoders, Multiplexers, Demultiplexers, Priority 
Generators/Checkers, Parallel Binary Adder/Subtractor, Magnitude Comparators.   
 
UNIT - V  
Sequential Logic ICs and Memories: Familiarity with commonly available 74XX & CMOS 
40XX Series ICs – All Types of Flip-flops, Synchronous Counters, Decade Counters, Shift 
Registers.  
Memories - ROM Architecture, Types of ROMS & Applications, RAM Architecture, Static 
& Dynamic RAMs. 

 
TEXT BOOKS: 

1. Op-Amps & Linear ICs – Ramakanth A. Gayakwad, PHI, 2003. 
2. Operational Amplifiers - George Clayton and Steve Winder, 5th Ed, Elsevier 

 

REFERENCE BOOKS: 
1. Linear Integrated Circuits –D. Roy Chowdhury, New Age International (p) Ltd, 2nd 

Ed., 2003. 
2. Modern Digital Electronics – RP Jain – 4/e – TMH, 2010.  
3. Digital Fundamentals – Floyd and Jain, Pearson Education, 8th Edition, 2005 
4. Digital Design Principles and Practices – John. F. Wakerly 3/e, 2005.  
5. Operational Amplifiers with Linear Integrated Circuits, 4/e William D. Stanley, 

Pearson Education India, 2009. 
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R16 B.TECH BIOMEDICAL ENGG. 

MEDICAL IMAGING TECHNIQUES 
 
B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: BM503PC                          4     0    0    4 
 
UNIT - I 
Fundamentals of X-Ray: Electromagnetic Radiation, Interactions between X-rays and 
Matter, Intensity of an X-ray Beam, Attenuation.  
Generation and Detection of X-rays: X-ray Generation, Fillers, Beam Restrictors and 
Grids, Intensifying Screens, Fluorescent Screens, X-ray detectors. 
X-Ray Image Characteristics: Spatial Resolution, Image Noise, Image Contrast, Receiver 
Operating Curve (ROC), Image Subtraction, Digital Radiography. X-ray diagnostic methods, 
Biological effects of Ionizing radiation. 
 
UNIT - II 
Conventional Tomography, Longitudinal Section Tomography, Computed 
Tomography, Reconstruction Techniques: Algebraic, Iterative reconstruction Techniques, 
Radon Transform and its applications. Back Projection, Filter Back Projection Algorithms. 
Radio Nuclide Imaging: Fundamentals of Radioactivity, Radioactive materials, Generation 
and Detection of Nuclear Emission, Diagnostic Methods using Radiation Detectors.  
Radio Nuclide Imaging Systems: SPECT, PET, Attenuation compensation. Characteristics 
of Radio nuclide Images, Internal Radiation, Dosimetry and Biological effects, 
 
UNIT - III 
Fundamentals Of Acoustic Propagation: Reflection, Refraction, Attenuation, Absorption, 
Scattering, Non linearity Parameter and Doppler Effect.  
Image Characteristics: Ultrasonic Texture, Speckle reduction, Compensation of Phase 
Aberration, Tissue Characterization. Transducer Beam Characteristics, Axial and Lateral 
Resolution, Focusing arrays. 
 
UNIT - IV 
Ultrasonic Diagnostic Methods: Pulse-Echo Systems, Transmission Methods, Doppler 
Methods, Duplex Methods, Duplex Imaging. Biological effects due to Ultrasound. 
 
UNIT - V 
Magnetic Resonance Imaging: Fundamentals of Nuclear Magnetic Resonance, Fourier 
Spectrum of the NMR Signal, Spin Density, Relaxation Times, Pulse Sequences. 
Generation and Detection of NMR signal: Magnetic field Gradients, The NMR Coil/ 
Probe, The Transmitter, and The Receiver. Characteristics of Magnetic Resonance Imaging: 
Spatial Resolution, Image contrast. 
Imaging Methods: Data Acquisition, Spin - Echo Imaging, Gradient Echo Imaging, Blood 
Flow Imaging, NMR Spectroscopy, Sensitivity and Resolution, Imaging Safety. Biological 
Effects of Magnetic Fields. 
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R16 B.TECH BIOMEDICAL ENGG. 

TEXT BOOKS: 
1. K. Kirk Shung, Michael B. Smith, Benjamin Tsui. Principles of Medical Imaging., 

Pub : Academic Press, 1992 
2. Rangaraj M. Rangayyan, Biomedical Image Analysis”, CRC Press, Boca Raton, FL, 

2005. 
 
REFERENCE BOOKS: 

1. Avinash C. Kak, Principles of Computerized Tomographic Imaging. IEEE PRESS 
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FUNDAMENTALS OF MANAGEMENT 
 
B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: SM504MS                          3     0    0    3 
 
Course Objective: To understand the Management Concepts, applications of Concepts in 
Practical aspects of business and development of Managerial Skills. 
 
Course Outcome: The students understand the significance of Management in their 
Profession. The various Management Functions like Planning, Organizing, Staffing, Leading, 
Motivation, and Control aspects are learnt in this course. The students can explore the 
Management Practices in their domain area. 
  
UNIT - I 
Introduction to Management: Definition, Nature and Scope, Functions, Managerial Roles, 
Levels of Management, Managerial Skills, Challenges of Management; Evolution of 
Management- Classical Approach- Scientific and Administrative Management; The 
Behavioral approach; The Quantitative approach; The Systems Approach; Contingency 
Approach, IT Approach.  
 
UNIT - II 
Planning and Decision Making: General Framework for Planning - Planning Process, Types 
of Plans, Management by Objectives; Development of Business Strategy. Decision making 
and Problem Solving - Programmed and Non Programmed Decisions, Steps in Problem 
Solving and Decision Making; Bounded Rationality and Influences on Decision Making; 
Group Problem Solving and Decision Making, Creativity and Innovation in Managerial 
Work.  
 
UNIT - III 
Organization and HRM: Principles of Organization: Organizational Design & 
Organizational Structures; Departmentalization, Delegation; Empowerment, Centralization, 
Decentralization, Recentralization; Organizational Culture; Organizational Climate and 
Organizational Change. 
Human Resource Management & Business Strategy: Talent Management, Talent 
Management Models and Strategic Human Resource Planning; Recruitment and Selection; 
Training and Development; Performance Appraisal. 
 
UNIT - IV 
Leading and Motivation: Leadership, Power and Authority, Leadership Styles; Behavioral 
Leadership, Situational Leadership, Leadership Skills, Leader as Mentor and Coach, 
Leadership during adversity and Crisis; Handling Employee and Customer Complaints, Team 
Leadership. 
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R16 B.TECH BIOMEDICAL ENGG. 

Motivation - Types of Motivation; Relationship between Motivation, Performance and 
Engagement, Content Motivational Theories - Needs Hierarchy Theory, Two Factor Theory, 
Theory X and Theory Y. 
 
UNIT - V 
Controlling: Control, Types and Strategies for Control, Steps in Control Process, Budgetary 
and Non - Budgetary Controls. Characteristics of Effective Controls, Establishing control 
systems, Control frequency, and Methods.  
 
TEXT BOOKS:  

1. Management Fundamentals, Robert N Lussier, 5e, Cengage Learning, 2013.  
2. Fundamentals of Management, Stephen P. Robbins, Pearson Education, 2009. 

 
REFERENCES:  

1.  Essentials of Management, Koontz Kleihrich, Tata Mc - Graw Hill.  
2. Management Essentials, Andrew DuBrin, 9e, Cengage Learning, 2012. 
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R16 B.TECH BIOMEDICAL ENGG. 

COMMUNICATIONS LAB 
 

B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: BM505PC                          0     0     3    2 

 
Note:  

 Minimum 15 experiments should be conducted: 
 All these experiments are to be simulated first either using MATLAB or any other 

simulation package and then to be realized in hardware 
 
Part-I 
Analog Communications: 

1. Amplitude modulation and demodulation.  
2. DSB-SC Modulator & Detector 
3. SSB-SC Modulator & Detector (Phase Shift Method) 
4. Frequency modulation and demodulation. 
5. Pre-emphasis & de-emphasis. 
6. Time Division Multiplexing & De multiplexing 
7. Frequency Division Multiplexing & De multiplexing 
8. Pulse Amplitude Modulation & Demodulation 
9. Pulse Width Modulation & Demodulation 
10. Pulse Position Modulation & Demodulation 

 
Part-II 
Digital Communications: 

11. PCM Generation and Detection 
12. Differential Pulse Code Modulation 
13. Delta Modulation 
14. Time Division Multiplexing of 2 Band Limited  Signals 
15. Frequency Shift Keying:  Generation and Detection 
16. Phase Shift Keying:  Generation and Detection 
17. Amplitude Shift Keying: Generation and Detection 
18. DPSK :Generation and Detection 
19. QPSK : Generation and Detection 
20. OFDM: Generation and Detection  
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R16 B.TECH BIOMEDICAL ENGG. 

LINEAR AND DIGITAL IC APPLICATIONS LAB 
 

B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: EI506PC                          0     0     3    2 
 
Note: 

 To perform any twelve experiments (choosing at least five from each part).  
 Verify the functionality of the IC in the given application. 

 
Part-I 
Linear IC Experiments 

1. OP AMP Applications – Adder, Subtractor, Comparators. 
2. Integrator and Differentiator Circuits using IC 741. 
3. Active Filter Applications – LPF, HPF (first order) 
4. IC 741 Waveform Generators – Sine, Square wave and Triangular waves. 
5. IC 555 Timer – Monostable and Astable Multivibrator Circuits. 
6. Schmitt Trigger Circuits – using IC 741  
7. IC 565 – PLL Applications. 
8. Voltage Regulator using IC 723, Three Terminal Voltage Regulators – 7805, 7809, 

7912. 
 
Part-II 
Digital IC Applications 

1. 3-8 decoder using 74138 
2. 4-bit comparator using 7485. 
3. 8*1 Multiplexer using 74151 and 2*4 Demultiplexer using 74155. 
4. D, JK Flip Flops using 7474, 7483. 
5. Decade counter using 7490. 
6. UP/DOWN counter using 74163 
7. Universal shift registers using 74194/195. 
8. RAM (16*4) using 74189 (Read and Write operations). 

 
Equipment Required: 

1. 20 MHz/ 40 MHz/60 MHz Oscilloscope. 
2. 1 MHz Function Generator (Sine, Square, Triangular and TTL). 
3. Regulated Power Supply. 
4. Multimeter / Volt Meter. 
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R16 B.TECH BIOMEDICAL ENGG. 

MEDICAL IMAGING TECHNIQUES LAB 
 

B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: BM507PC                          0     0     3    2 
 
Implementation of the following Algorithms: 

1. Algorithms for Low Pas filter, High Pass Filter, Median Filter  
2. Prewitt Edge, Quick Edge Detector 
3. Miller’s Algorithm 
4. Cooley -Turkey Algorithm 
5. Point Detection. 
6. Line Detection. 
7. Edge Detection. 
8. Reconstruction Algorithm for Parallel and Fan Beam Projections. 
9. Back Projection Algorithm. 
10. A.R.T. (Algebraic Reconstruction Techniques). 
11. S. A. R. T. (Simultaneous Algebraic Reconstruction Technique) 
12. S. I. R T (Simultaneous Iterative Reconstruction Technique) 
13.  Image Enhancement –Histogram. 

 
Additional requirements along with the computer facilities: C compiler, MATLAB with 
Signal Processing and Image Processing Toolboxes. 
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PROFESSIONAL ETHICS 
 
B.Tech. III Year I Sem.                                      L    T    P   C 
Course Code: MC500HS                          3     0     0    0 
 
Course Objective: To enable the students to imbibe and internalize the Values and Ethical 
Behaviour in the personal and Professional lives. 
 
Course Outcome: The students will understand the importance of Values and Ethics in their 
personal lives and professional careers. The students will learn the rights and responsibilities 
as an employee, team member and a global citizen.  
  
UNIT - I  
Introduction to Professional Ethics: Basic Concepts, Governing Ethics, Personal & 
Professional Ethics, Ethical Dilemmas, Life Skills, Emotional Intelligence, Thoughts of 
Ethics, Value Education, Dimensions of Ethics, Profession and professionalism, Professional 
Associations, Professional Risks, Professional Accountabilities, Professional Success, Ethics 
and Profession. 
 
UNIT - II 
Basic Theories: Basic Ethical Principles, Moral Developments, Deontology, Utilitarianism, 
Virtue Theory, Rights Theory, Casuist Theory, Moral Absolution, Moral Rationalism, Moral 
Pluralism, Ethical Egoism, Feminist Consequentialism, Moral Issues, Moral Dilemmas, 
Moral Autonomy. 
 
UNIT - III 
Professional Practices in Engineering: Professions and Norms of Professional Conduct, 
Norms of Professional Conduct vs. Profession; Responsibilities, Obligations and Moral 
Values in Professional Ethics, Professional codes of ethics, the limits of predictability and 
responsibilities of the engineering profession. 
Central Responsibilities of Engineers - The Centrality of Responsibilities of Professional 
Ethics; lessons from 1979 American Airlines DC-10 Crash and Kansas City Hyatt Regency 
Walk away Collapse. 
 
UNIT - IV 
Work Place Rights & Responsibilities, Ethics in changing domains of Research, Engineers 
and Managers; Organizational Complaint Procedure, difference of Professional Judgment 
within the Nuclear Regulatory Commission (NRC), the Hanford Nuclear Reservation. 
Ethics in changing domains of research - The US government wide definition of research 
misconduct, research misconduct distinguished from mistakes and errors, recent  history of 
attention to research misconduct, the emerging emphasis on understanding and fostering 
responsible conduct, responsible authorship, reviewing & editing. 
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R16 B.TECH BIOMEDICAL ENGG. 

UNIT - V 
Global issues in Professional Ethics: Introduction – Current Scenario, Technology 
Globalization of MNCs, International Trade, World Summits, Issues, Business Ethics and   
Corporate Governance, Sustainable Development Ecosystem, Energy Concerns, Ozone 
Deflection, Pollution, Ethics in Manufacturing and Marketing, Media Ethics; War Ethics; Bio 
Ethics, Intellectual Property Rights.     
 
TEXT BOOKS: 

1. Professional Ethics: R. Subramanian, Oxford University Press, 2015. 
2. Ethics in Engineering Practice & Research, Caroline Whitbeck, 2e, Cambridge 

University Press 2015. 
 
REFERENCES  

1. Engineering Ethics, Concepts Cases: Charles E Harris Jr., Michael S Pritchard, 
Michael J Rabins, 4e , Cengage learning, 2015. 

2. Business Ethics concepts & Cases:  Manuel G Velasquez, 6e, PHI, 2008. 
  

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

 
 
 

R16 B.TECH BIOMEDICAL ENGG. 

BIOMEDICAL SIGNAL PROCESSING 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM601PC                          4     0    0    4 
 
Pre-requisites: Digital Signal Processing 
 
UNIT - I 
Discrete and continuous Random variables: Probability distribution and density functions. 
Gaussian and Rayleigh density functions, Correlation between random variables, Stationary 
random process, Ergodicity, Power spectral density and autocorrelation function of random 
processes. Noise power spectral density analysis, Noise bandwidth, Noise figure of systems. 
 
UNIT - II 
Data Compression Techniques: Lossy and Lossless data reduction Algorithms. ECG data 
compression using Turning point, AZTEC, CORTES, Huffman coding, vector quantization, 
DCT and the K L transform. Cardiological Signal Processing: Pre-processing. QRS Detection 
Methods. Rhythm analysis. Arrhythmia detection Algorithms. Automated ECG Analysis. 
ECG Pattern Recognition. Heart rate variability analysis. 
 
UNIT - III 
Adaptive Noise Canceling: Principles of Adaptive Noise Canceling. Adaptive Noise 
Canceling with the LMS adaptation Algorithm. Noise Canceling Method to Enhance ECG 
Monitoring. Fetal ECG Monitoring. 
 
UNIT - IV 
Signal Averaging, polishing–mean and trend removal, linear prediction. Yule–walker (Y–W) 
equations. Their applications in ECG and EEG. 
 
UNIT - V 
Neurological Signal Processing: Modeling of EEG Signals. Detection of spikes and spindles 
Detection of Alpha, Beta, and Gamma Waves. Auto Regressive (A.R.) modeling of seizure 
EEG. Sleep Stage analysis. Inverse Filtering. Least squares and polynomial modeling. 
Original Prony’s Method. Prony’s Method based on the Least Squares Estimate. Analysis of 
Evoked Potentials and PCG. 
 
TEXT BOOKS: 

1. Rangaraj M. Rangayyan – Biomedical Signal Analysis. IEEE Press, 2001. 
2. D. C. Reddy, Biomedical Signal Processing- principles, and techniques, Tata 

McGraw-Hill, 2005. 
3. Biomedical Digital Signal Processing, Willis J. Tompkins, PHI, 

REFERENCE BOOKS: 
1. Weitkunat R, Digital Bio signal Processing, Elsevier, 1991. 
2. Akay M , Biomedical Signal Processing, Academic: Press 1994 
3. Cohen.A, Biomedical Signal Processing -Vol. I Time & Frequency Analysis, CRC 

Press, 1986. 
  

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

 
 
 

R16 B.TECH BIOMEDICAL ENGG. 

BIOFLUID MECHANICS 
 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM602PC                          4     0    0    4 
 
Pre-requisites: Nil 
 
UNIT - I 
Bio-Fluid Mechanics: Newton’s laws, Stress, Strain, Elasticity, Hooke’s-law, viscosity, 
Newtonian fluid, Non- Newtonian fluid, Viscoelastic fluids, vascular tree, Relationship 
between diameter, velocity and Pressure of blood flow, Resistance against flow. 
Flow Properties of Blood: Physical, chemical and Rheological properties of blood. Apparent 
and Relative viscosity. Blood viscosity variation: Effect of shear rate, Hematocrit, 
Temperature, Protein content of blood. Casson’s Equation, Problems associated with 
extracorporeal blood flow 
 
UNIT - II 
Rheology of Blood in Microvessels: Fahraeus - Lindqvist effect and inverse effect, 
distribution of suspended particles in a narrow rigid tube. Nature of red cells in tightly fitting 
tubes, hematocrit in very narrow tube 
Bioviscoelastic Fluid: Viscoelasticity, Viscoelastic models Maxwell, Voigt and Kelvin 
Models and simulation in Matlab, Response to Harmonic variation, and Use of viscoelastic 
models. Bioviscoelastic fluids: Protoplasm, Mucus, Saliva, Synovial fluids 
 
UNIT - III 
Cardiac Mechanics: Cardiovascular system. Mechanical properties of blood vessels: 
arteries, arterioles, capillaries, and veins.  
Blood flow: Laminar and Turbulent, Physics of cardiovascular diseases, Prosthetic heart 
valves and replacements. 
 
UNIT - IV 
Respiratory Mechanics: Alveoli mechanics, Interaction of Blood and Lung, Mathematical 
model Lung Ventilation. P.V curve of Lung. Breathing mechanism, Airway resistance, 
Physics of Lung diseases. 
Soft Tissue Mechanics: Pseudo elasticity, Non-Linear stress-strain relationship, Structure, 
Function and mechanical properties of skin, ligaments, and tendons 
 
UNIT - V 
Orthopedic Mechanics: Mechanical properties of Cartilage, Diffusion properties of articular 
cartilage, Mechanical properties of Bone, Kinetics, and Kinematics of joints, Lubrication of 
Joints. 
 
 
 

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

 
 
 

R16 B.TECH BIOMEDICAL ENGG. 

TEXT BOOKS: 
1. Y.C Fung, Biomechanics- Mechanical properties of living tissues, 2nd Edn, Springer-

Verlag, 1993. 
2. D.O Cooney, Biomedical engineering Principles. Marcel Dekker, INC New York. 

1976. 
 
REFERENCE BOOKS: 

1. Silver Frederick H. Biomaterials, Medical Devices & Tissue Engineering: Chapman 
& Hall, London, 1994 

2. Biomechanics by Nihat ozkaya and Margareta Nordin 
3. D.A Mc Donald, Blood flow in arteries, Edward Arnold ltd, 1998. 
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DIGITAL SIGNAL PROCESSING 
 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: EC603PC                          4     0    0    4 
 
Course Objectives: This course is an essential course that provides design techniques for 
processing all type of signals in various fields. The main objectives are: 

 To provide background and fundamental material for the analysis and processing of 
digital signals. 

 To familiarize the relationships between continuous-time and discrete time signals 
and systems. 

 To study fundamentals of time, frequency and Z-plane analysis and to discuss the 
inter-relationships of these analytic method. 

 To study the designs and structures of digital (IIR and FIR) filters from analysis to 
synthesis for a given specifications. 

 The impetus is to introduce a few real-world signal processing applications. 
 To acquaint in FFT algorithms, Multi-rate signal processing techniques and finite 

word length effects. 
 
Course Outcomes: On completion of this subject, the student should be able to: 

 Perform time, frequency, and Z -transform analysis on signals and systems. 
 Understand the inter-relationship between DFT and various transforms. 
 Understand the significance of various filter structures and effects of round off errors. 
 Design a digital filter for a given specification. 
 Understand the fast computation of DFT and appreciate the FFT processing. 
 Understand the tradeoffs between normal and multi rate DSP techniques and finite 

length word effects. 
 
UNIT - I 
Introduction: Introduction to Digital Signal Processing: Discrete Time Signals & Sequences, 
conversion of continuous to discrete signal, Normalized Frequency,  Linear Shift Invariant 
Systems, Stability, and Causality, linear differential equation to difference equation, Linear 
Constant Coefficient Difference Equations, Frequency Domain Representation of Discrete 
Time Signals and Systems 
Realization of Digital Filters: Applications of Z – Transforms, Solution of Difference 
Equations of Digital Filters, System Function, Stability Criterion, Frequency Response of 
Stable Systems, Realization of Digital Filters – Direct, Canonic, Cascade and Parallel Forms. 
 
UNIT - II 
Discrete Fourier Transforms: Properties of DFT, Linear Convolution of Sequences using 
DFT, Computation of DFT: Over-Lap Add Method, Over-Lap Save Method, Relation 
between DTFT, DFS, DFT and Z-Transform. 
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R16 B.TECH BIOMEDICAL ENGG. 

Fast Fourier Transforms: Fast Fourier Transforms (FFT) - Radix-2 Decimation-in-Time 
and Decimation-in-Frequency FFT Algorithms, Inverse FFT, and FFT with General Radix-N. 
 
UNIT - III 
IIR Digital Filters: Analog filter approximations – Butterworth and Chebyshev, Design of 
IIR Digital Filters from Analog Filters, Step and Impulse Invariant Techniques, Bilinear 
Transformation Method, Spectral Transformations. 
 
UNIT - IV 
FIR Digital Filters: Characteristics of FIR Digital Filters, Frequency Response, Design of 
FIR Filters: Fourier Method, Digital Filters using Window Techniques, Frequency Sampling 
Technique, Comparison of IIR & FIR filters. 
 
UNIT - V 
Multirate Digital Signal Processing: Introduction, Down Sampling,  Decimation, 
Upsampling, Interpolation, Sampling Rate Conversion, Conversion of Band Pass Signals, 
Concept of Resampling, Applications of  Multi Rate Signal Processing. 
Finite Word Length Effects: Limit cycles, Overflow Oscillations, Round-off Noise in IIR 
Digital Filters, Computational Output Round off Noise, Methods to Prevent Overflow, 
Tradeoff between Round Off and Overflow Noise, Measurement of Coefficient Quantization 
Effects through Pole-Zero Movement, Dead Band Effects. 
 
TEXT BOOKS: 

1. Digital Signal Processing, Principles, Algorithms, and Applications: John G. Proakis, 
Dimitris G. Manolakis, Pearson Education / PHI, 2007. 

2. Discrete Time Signal Processing – A. V. Oppenheim and R.W. Schaffer, PHI, 2009 
3. Fundamentals of Digital Signal Processing – Loney Ludeman, John Wiley, 2009 

 
REFERENCES: 

1. Digital Signal Processing – Fundamentals and Applications – Li Tan, Elsevier, 2008 
2. Fundamentals of Digital Signal Processing using MATLAB – Robert J. Schilling, 

Sandra L. Harris, Thomson, 2007 
3. Digital Signal Processing - A Practical approach, Emmanuel C. Ifeachor and Barrie 

W. Jervis, 2nd Edition, Pearson Education, 2009. 
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LASER AND FIBER OPTIC INSTRUMENTATION 
(Professional Elective – I) 

 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM611PE                          3     0    0    3 

 
Pre-requisites: Nil  
 
UNIT – I 
Optical Fibers and Their Properties: Introduction to optical fiber - fiber characteristics - 
principles of light propagation through a fiber - Different types of fibers and their properties -  
Losses in the optical fiber - Dispersion - advantages and disadvantages of optical fibers  
 
UNIT – II 
Laser Fundamentals: Introduction to lasers - Laser characteristics – Laser configuration – 
Three level and four level lasers – Q-switching – Mode locking – Types of lasers: Gas lasers, 
Solid lasers, Liquid lasers and Semiconductor lasers 
 
UNIT – III 
Optoelectronic Components: Optical sources: LED, LD - Optical detectors: PIN, APD - 
Electro-optic, Magneto optic and Acousto-optic Modulators. 
 
UNIT – IV 
Industrial Applications of Optical Fibers: Interferometer method of measurement of length 
– Moire fringes – Measurement of pressure, Temperature, Current, Voltage, Liquid level and 
strain - fiber optic Gyroscope – Polarization maintaining fibers – Applications. 
 
UNIT – V 
Laser instrumentation: Industrial applications of lasers – Lasers for measurement of 
distance, length, velocity, acceleration, current, voltage and atmospheric effect - Bio-medical 
applications - Holography: Principle, Methods, Holographic Interferometers and applications. 
 
TEXT BOOKS: 

1. Optical Fiber Communication – Principles and Practice, J.M. Senior, Prentice Hall of 
India, 1985. 

2. Introduction to Optoelectronics, J. Wilson and J.F.B. Hawkes, Prentice Hall of India, 
2001. 

 
REFERENCE BOOKS: 

1. Understanding Fiber Optics, 4th or 5th edition; Jeff Hecht; Prentice Hall publishers 
2. Optical Fibre Communication and Sensors, M. Arumugam, Anuradha Agencies, 

2002. 
3. Optical Fibre Communication, G. Keiser, ‘McGraw Hill, 1995. 
4. Lasers: Theory and Applications – by Thyagarajan K. and Ghatak A.K., Plenum Press 
5. Monte Ross, ‘Laser Applications’, McGraw Hill, 1968  
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BIOLOGICAL CONTROL SYSTEMS 
(Professional Elective – I) 

 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM612PE                          3     0    0    3 
 
Pre-requisites: Nil 
 
UNIT - I 
Dynamic Systems and their Control: Modelling and Block Diagrams. Open and closed 
loop Systems. Principles and General Engineering Techniques of Feedback Control. Basic 
Closed Loop Relation. Closed Loop Dynamics of First Order and Second Order. 
 
UNIT - II 
System Stability and Compensation: Frequency Response and Techniques. Root Locus 
Method. Introduction to Non-linear Control. 
 
UNIT - III 
Examples of Biological Control Systems: Pupil Control System. Visual Fixation System. 
Oculo-motor System. Skeletal Muscle Servomechanism. The Semicircular Canal. Free 
Swinging Limbs. Thermo Regulation. 
 
UNIT - IV 
Respiration Models and Controls: Cardiovascular Control Systems. Sugar Level Control 
Mechanism. Endocrine Control System. Excretion Control. 
 
UNIT - V 
Human Operator Tracking Characteristics: Biological Receptors-Receptor 
Characteristics. Transfer Function Models of Receptors. 
 
TEXT BOOKS: 

1. Ogata Katsuhika, Modem Control Engineering, Second Edition, Prentice Hall of 
India, 1992. 

2. Michel C Khoo, Physiological Control Systems -Analysis, simulation and estimation, 
Prentice Hall of India, 2001. 

 
REFERENCE BOOKS: 

1. Milsum John H. , Biological Control Systems Analysis, McGraw-Hill, 1996 
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VLSI DESIGN 
(Professional Elective – I) 

 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM613PE                          3     0    0    3 
 
Course Objectives: The objectives of the course are to: 

1. Give exposure to different steps involved in the fabrication of ICs using MOS 
transistor, CMOS/BICMOS transistors, and passive components. 

2. Explain electrical properties of MOS and BiCMOS devices to analyze the behavior of 
inverters designed with various loads. 

3. Give exposure to the design rules to be followed to draw the layout of any logic 
circuit. 

4. Provide concept to design different types of logic gates using CMOS inverter and 
analyze their transfer characteristics. 

5. Provide design concepts to design building blocks of data path of any system using 
gates. 

6. Understand basic programmable logic devices and testing of CMOS circuits. 
 
Course Outcomes: Upon successfully completing the course, the student should be able to: 

1. Acquire qualitative knowledge about the fabrication process of integrated circuit 
using MOS transistors. 

2. Choose an appropriate inverter depending on specifications required for a circuit 
3. Draw the layout of any logic circuit which helps to understand and estimate parasitic 

of any logic circuit 
4. Design different types of logic gates using CMOS inverter and analyze their transfer 

characteristics 
5. Provide design concepts required to design building blocks of data path using gates. 
6. Design simple memories using MOS transistors and can understand design of large 

memories. 
7. Design simple logic circuit using PLA, PAL, FPGA and CPLD. 
8. Understand different types of faults that can occur in a system and learn the concept 

of testing and adding extra hardware to improve testability of system 
 
UNIT – I 
Introduction: Introduction to IC Technology – MOS, PMOS, NMOS, CMOS & BiCMOS 
Basic Electrical Properties: Basic Electrical Properties of MOS and BiCMOS Circuits: Ids-
Vds relationships, MOS transistor threshold Voltage, gm, gds, Figure of merit ωo; Pass 
transistor, NMOS Inverter, Various pull ups, CMOS Inverter analysis and design, Bi-CMOS 
Inverters. 
 
UNIT - II 
VLSI Circuit Design Processes: VLSI Design Flow, MOS Layers, Stick Diagrams, Design 
Rules and Layout, 2 µm CMOS Design rules for wires, Contacts and Transistors Layout 
Diagrams for NMOS and CMOS Inverters and Gates, Scaling of MOS circuits. 
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R16 B.TECH BIOMEDICAL ENGG. 

UNIT – III 
Gate Level Design: Logic Gates and Other complex gates, Switch logic, Alternate gate 
circuits, Time delays, Driving large capacitive loads, Wiring capacitance, Fan – in, Fan – out, 
Choice of layers. 
 
UNIT - IV 
Data Path Subsystems: Subsystem Design, Shifters, Adders, ALUs, Multipliers, Parity 
generators, Comparators, Zero/One Detectors, Counters. 
Array Subsystems: SRAM, DRAM, ROM, Serial Access Memories. 
 
UNIT - V 
Programmable Logic Devices: PLAs, FPGAs, CPLDs, Standard Cells, Programmable 
Array Logic, Design Approach, Parameters influencing low power design. 
CMOS Testing: CMOS Testing, Need for testing, Test Principles, Design Strategies for test, 
Chip level Test Techniques. 
 
TEXT BOOKS: 

1. Essentials of VLSI circuits and systems – Kamran Eshraghian, Eshraghian Dougles 
and A. Pucknell, PHI, 2005 Edition 

2. CMOS VLSI Design – A Circuits and Systems Perspective, Neil H. E Weste, David 
Harris, Ayan Banerjee, 3rd Ed, Pearson, 2009. 

 
REFERENCE BOOKS: 

1. CMOS logic circuit Design - John .P. Uyemura, Springer, 2007. 
2. Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd Edition, 1997. 
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GENERAL SURGERY AND RADIOLOGY 
(Professional Elective – I) 

 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: BM614PE                          3     0    0    3 
 
Pre-requisites: Nil 
 
UNIT - I 
Surgical Procedures: Electrosurgical Generators – Hazards and Safety Measures, Types of 
Invasive and non-invasive monitoring – Ventilators, Humidifiers, Nebulizers, O.T. Table. 
Organization of theatres, CSSD. 
 
UNIT - II 
Mechanism of Respiration: Gas exchange, Artificial respiration, Diagnostic and 
Therapeutic indications. 
Anesthesia: Anesthesia Types, Pre-anesthetic care and preparation. Postoperative care Laws 
of gases. Patient monitoring during surgery: Monitoring of respiration and temperature. 
 
UNIT - III 
 Radio therapy: Principles of radiation oncology, Radio sensitivity and radio resistance of 
tumors and Tissues. Classification of Tumors. Cell survival theory, Oxygen effect. 
Therapeutic ratio. Normal Tissue tolerance dose. Modification of radiation response Physical, 
chemical and Biological modifiers. 
 
UNIT - IV 
Management on radiation: Radioactive protection. Somatic effects, LD 50. Radiation 
effects on skin, blood, Reproductive organs, and Embryo. Radiation carcinogenesis. Cataract, 
Genetic effects 
 
UNIT - V 
Hazards and permissible exposures: Maximum permissible occupational doses, Protective 
lines of defense. Protective measures. Physical measurements and medical tests. 
 
TEXT BOOKS:  

1. Ronald. D. Miller., Miller’s Anesthesia: 2 volume set, 2004. 
2. W.J. Meredith & J. B. Massey, Fundamental Physics of Radiology. Johns and 

Cunningham, 1984 
 
REFERENCE BOOKS: 

1. Ramesh Chandra, Introductory Physics of Nuclear Medicine 
2. Lawrence A. Kaplan et al., Clinical Chemistry: Theory, Analysis, Correlation, 4th Ed, 

2002. 
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R16 B.TECH BIOMEDICAL ENGG. 

DIGITAL SIGNAL PROCESSING LAB 
 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: EC604PC                          0     0    3    2 
 
Note: 

1. The Programs shall be implemented in Software (Using MATLAB / Lab View / C 
Programming/ Equivalent) and Hardware (Using TI / Analog Devices / Motorola / 
Equivalent DSP processors). 

2. Minimum of 12 experiments to be conducted. 
 
List of Experiments 

1. Generation of Sinusoidal Waveform / Signal based on Recursive Difference 
Equations 

2. Histogram of White Gaussian Noise and Uniformly Distributed Noise. 
3. To find DFT / IDFT of given DT Signal 
4. To find Frequency Response of a given System given in Transfer Function/ 

Differential equation form. 
5. Obtain Fourier series coefficients by formula and using FET and compare for half 

sine wave. 
6. Implementation of FFT of given Sequence 
7. Determination of Power Spectrum of a given Signal(s). 
8. Implementation of LP FIR Filter for a given Sequence/Signal. 
9. Implementation of HP IIR Filter for a given Sequence/Signal 
10. Generation of Narrow Band Signal through Filtering 
11. Generation of DTMF  Signals 
12. Implementation of Decimation Process 
13. Implementation of Interpolation Process 
14. Implementation of I/D Sampling Rate Converters 
15. Impulse Response of First order and Second Order Systems. 
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R16 B.TECH BIOMEDICAL ENGG. 

BIOMEDICAL SIGNAL PROCESSING LAB 
 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code:BM605PC                          0     0    3    2 

 
Note: - Minimum of 12 experiments has to be conducted using MATLAB and Signal 
Processing & Image Processing Toolboxes. 
 

1. Computation of Convolution and Correlation Sequences. 
2. Analog and Digital Signal Conditioning. 
3. Signal Averaging Improvement in the SNR Using Coherent Averaging. 
4. Signal Averaging Improvement in the SNR Using Incoherent Averaging. 
5. Exponential Averaging. 
6. Data Polishing: Mean and Trend Removal. 
7. Design or I I R Filter. 
8. Design of F I R Filter. 
9. PSD Estimation. 
10. Data Compression Techniques: AZTEC. TP. 
11. Data Compression Technique: CORTES. 
2. Data Compression Technique: K. L. Transform. 
3. Data Compression Techniques: DCT, Wavelets.  
4. Noise Cancellation Techniques. 
5. QRS Detections and HRV Analysis.  
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ADVANCED ENGLISH COMMUNICATION SKILLS (AECS) LAB 
 
B.Tech. III Year II Sem.                                      L    T    P   C 
Course Code: EN606HS                          0     0    3    2 

  
Introduction 
A course on Advanced English Communication Skills (AECS) Lab is considered essential at 
the third year level of B.Tech and B.Pharmacy courses. At this stage, the students need to 
prepare themselves for their career which requires them to listen to, read, speak and write in 
English both for their professional and interpersonal communication. The main purpose of 
this course is to prepare the students of Engineering for their placements.  

 
Course Objectives: This Lab focuses on using multi-media instruction for language 
development to meet the following targets: 

 To improve students’ fluency in spoken English  
 To enable them to listen to English spoken at normal conversational speed  
 To help students develop their vocabulary 
 To read and comprehend texts in different contexts  
 To communicate their ideas relevantly and coherently in writing 
 To make students industry-ready  
 To help students acquire behavioral skills for their personal and professional life 
 To respond appropriately in different socio-cultural and professional contexts 

 
Course Outcomes: Students will be able to: 

 Acquire vocabulary and use it contextually 
 Listen and speak effectively  
 Develop proficiency in academic reading and writing  
 Increase possibilities of job prospects 
 Communicate confidently in formal and informal contexts  

 
Syllabus 
The following course activities will be conducted as part of the Advanced English 
Communication Skills (AECS) Lab: 
 

1. Inter-personal Communication and Building Vocabulary - Starting a Conversation 
– Responding Appropriately and Relevantly – Using Appropriate Body Language – 
Role Play in Different Situations - Synonyms and Antonyms, One-word Substitutes, 
Prefixes and Suffixes, Idioms and Phrases and Collocations. 

2. Reading Comprehension –General Vs Local Comprehension, Reading for Facts, 
Guessing Meanings from Context, Skimming, Scanning, Inferring Meaning. 

3. Writing Skills – Structure and Presentation of Different Types of Writing – Letter 
Writing/Resume Writing/ e-correspondence/ Technical Report Writing. 

4. Presentation Skills – Oral Presentations (individual or group) through JAM 
Sessions/Seminars/PPTs and Written Presentations through Posters/Projects/Reports/   
e-mails/Assignments… etc., 

5. Group Discussion and Interview Skills – Dynamics of Group Discussion, 
Intervention, Summarizing, Modulation of Voice, Body Language, Relevance, 
Fluency and Organization of Ideas and Rubrics of Evaluation- Concept and Process, 

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

 
 
 

R16 B.TECH BIOMEDICAL ENGG. 

Pre-interview Planning, Opening Strategies, Answering Strategies, Interview through 
Tele-conference & Video-conference and Mock Interviews. 
 

Minimum Hardware Requirement 
Advanced English Communication Skills (AECS) Lab shall have the following 
infrastructural facilities to accommodate at least 35 students in the lab: 

 Spacious room with appropriate acoustics 
 Eight round tables with five movable chairs for each table. 
 Audio-visual aids 
 LCD Projector 
 Public Address system 
 Computer with suitable configuration 

 
Suggested Software: The software consisting of the prescribed topics elaborated above 
should be procured and used. 

 Oxford Advanced Learner’s Compass, 8th Edition 
 DELTA’s key to the Next Generation TOEFL Test: Advanced Skill Practice. 

 
REFERENCES: 

1. Kumar, Sanjay, and Pushp Lata. English for Effective Communication, Oxford 
University Press, 2015. 

2. Konar, Nira, English Language Laboratories – A Comprehensive Manual, PHI 
Learning Pvt. Ltd., 2011. 
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