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SEC-701 Antennas and Propagation 3L:0T:0P 3 credits

Fundamental Concepts- Physical concept of radiation, Radiation pattern, near-andfar-field regions,
reciprocity, directivity and gain, effective aperture, polarization, input impedance, efficiency, Friis
transmission equation, radiation integrals and auxiliary potential functions.

Radiation from Wires and Loops- Infinitesimal dipole, finite-length dipole, linearelements near
conductors, dipoles for mobile communication, small circular loop.

Aperture and Reflector Antennas-Huygens' principle, radiation from rectangularand circular apertures,
design considerations, Babinet's principle, Radiation from sectoral and pyramidal horns, design
concepts, prime-focus parabolic reflector and cassegrain antennas.

Broadband Antennas- Log-periodic and Yagi-Uda antennas, frequencyindependent antennas, broadcast
antennas.

Micro strip Antennas- Basic characteristics of micro strip antennas, feedingmethods, methods of
analysis, design of rectangular and circular patch antennas.

Antenna Arrays-Analysis of uniformly spaced arrays with uniform and non-uniform excitation
amplitudes, extension to planar arrays, synthesis of antenna arrays using Schelkunoff polynomial
method, Woodward-Lawson method.

Basic Concepts of Smart Antennas-Concept and benefits of smart antennas, fixedweight beam forming
basics, Adaptive beam forming.

Different modes of Radio Wave propagation used in current practice.

Text/Reference Books:

].D. Kraus, Antennas, McGraw Hill, 1988.

C.A. Balanis, Antenna Theory - Analysis and Design, John Wiley, 1982.

R.E. Collin, Antennas and Radio Wave Propagation, McGraw Hill, 1985.
R.C.Johnson and H. Jasik, Antenna Engineering Handbook, McGraw ill, 1984.
[.J. Bahl and P. Bhartia, Micro Strip Antennas, Artech House, 1980.

R.K. Shevgaonkar, Electromagnetic Waves, Tata McGraw Hill, 2005

R.E. Crompton, Adaptive Antennas, John Wiley

Nk WL

Course Outcomes:
At the end of the course, students will demonstrate the ability to:
1. Understand the properties and various types of antennas.



2. Analyze the properties of different types of antennas and their design.
3. Operate antenna design software tools and come up with the design of the antenna of
requiredspecifications.

SEC-702 Adaptive Signal Processing 3L:0T:0P 3 credits

General concept of adaptive filtering and estimation, applications and motivation, Review of probability,
random variables and stationary random processes, Correlation structures, properties of correlation
matrices.

Optimal FIR (Wiener) filter, Method of steepest descent, extension to complexvalued The LMS algorithm
(real, complex), convergence analysis, weight errorcorrelation matrix, excess mean square error and
mis-adjustment

Variants of the LMS algorithm: the sign LMS family, normalized LMSalgorithm, block LMS and FFT
based realization, frequency domain adaptive filters, Sub-band adaptive filtering.

Signal space concepts - introduction to finite dimensional vectorspace theory, subspace, basis,
dimension, linear operators, rank and nullity, inner product space, orthogonality, Gram- Schmidt
orthogonalization, concepts of orthogonal projection,orthogonal decomposition of vector spaces.

Vector space of random variables, correlation as inner product, forward andbackward projections,
Stochastic lattice filters, recursive updating of forward and backward prediction errors, relationship
with AR modeling, joint process estimator, gradient adaptive lattice.

Introduction to recursive least squares (RLS), vector space formulation of RLSestimation, pseudo-
inverse of a matrix, time updating of inner products, development of RLS lattice filters, RLS transversal
adaptive filters. Advanced topics: affine projection and subspace based adaptive filters, partial update
algorithms, QR decomposition and systolic array.

Text/Reference Books:
1. S.Haykin, Adaptive filter theory, Prentice Hall, 1986.
2. C.Widrow and S.D. Stearns, Adaptive signal processing, Prentice Hall, 1984.

Course Outcomes:
At the end of the course, students will demonstrate the ability to:
1. Understand the non-linear control and the need and significance of changing the control
parameters w.r.t. real-time situation.
2. Mathematically represent the ‘adaptability requirement’.



3. Understand the mathematical treatment for the modeling and design of the signal
processingsystems.

SEC-703 Mobile Communication and Networks|3L:0T:0P 3 credits

Cellular concepts-Cell structure, frequency reuse, cell splitting, channelassignment, handoff,
interference, capacity, power control; Wireless Standards: Overview of 2G and 3G cellular standards.
Signal propagation-Propagation mechanism- reflection, refraction, diffraction andscattering, large scale
signal propagation and lognormal shadowing. Fading channels-Multipath and small scale fading-
Doppler shift, statistical multipath channel models, narrowband and wideband fading models, power
delay profile, average and rms delay spread, coherence bandwidth and coherence time, flat and
frequency selective fading, slow and fast fading, average fade duration and level crossing rate.

Capacity of flat and frequency selective channels. Antennas-Antennas for mobileterminal- monopole
antennas, PIFA, base station antennas and arrays.



Multiple access schemes-FDMA, TDMA, CDMA and SDMA. Modulationschemes- BPSK, QPSK and variants, QAM,
MSK and GMSK, multicarrier modulation, OFDM.

Receiver structure- Diversity receivers- selection and MRC receivers, RAKEreceiver, equalization: linear-ZFE
and adaptive, DFE. Transmit diversity-Altamonte scheme.

MIMO

and space time signal processing, spatial multiplexing, diversity/multiplexing tradeoff.Performance

measures- Outage, average snr, average symbol/bit error rate. System examples- GSM, EDGE, GPRS, 1S-95,

CDMA 2000 and WCDMA.
Text/Reference Books:
1. WCY Lee, Mobile Cellular Telecommunications Systems, McGraw Hill, 1990.
2. WCY Lee, Mobile Communications Design Fundamentals, Prentice Hall, 1993.
3. Raymond Steele, Mobile Radio Communications, IEEE Press, New York, 1992.
4. AJ Viterbi, CDMA: Principles of Spread Spectrum Communications, Addison Wesley, 1995.
5. VK Garg &JE Wilkes, Wireless & Personal Communication Systems, Prentice Hall, 1996.

Course OQutcomes:

At the end of the course, students will demonstrate the ability to:

1. Understand the working principles of the mobile communication systems.

2. Understand the relation between the user features and underlying technology.

3. Analyze mobile communication systems for improved performance

4. SOE-071

5. INTRODUCTION TO INDUSTRIAL MANAGEMENT

6.

7. Unitl

8. Introduction: Concept and scope of Industrial Management. Productivity: Definition,
measurement, productivity index, types of production system, Industrial Ownership.

9. Unit II

10. Functions of Management, Taylor’s Scientific Management Theory, Fayol’s Principles of
Management, Social responsibilities of Management, Introduction to Human resources
management: Nature of HRM, functions and importance of HRM.

11. Unit III

12. Work Study: Introduction, definition, objectives, steps in work study, Method study:
definition, objectives, steps of method study, Work Measurement: purpose, types of study
— stop watch methods — steps — allowances — standard time calculations — work
sampling, Production Planning and Control Inventory Control: Inventory, Cost, Models of
inventory control: EOQ, ABC, VED.

13. Unit IV

14. Quality Control: statistical quality control, Control charts for variables and attributes,
Acceptance Sampling- Single sampling- Double sampling plans, Introduction to TQM.

15. Unit Vv

16. Project Management: Project network analysis, CPM, PERT and Project crashing and
resource Leveling.

17.

18. References:

19. 1. Engineering Management (Industrial Engineering & Management)/ S.C. Sharma & T.R.



Banga, Khanna Book Publishing Co. (P) Ltd., Delhi (ISBN: 978-93-86173-072)
20. 2. Industrial Engineering and Management/ P. Khanna, Dhanpatrai publications Ltd.
21. 3.Production & Operation Management /PaneerSelvam /PHI.
22. 4.Industrial Engineering Management/NVS Raju/Cengage Learning.
23. 5. Industrial Engineering Management I RaviShankar/ Galgotia
24,



