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OBJECTIVES:
® To make student understand fundamentals of digital singal processing and its relative
advantages.

e To make students to realize, analysis and synthesize various discreet signal
processing systems and digital filters.

PREREQUISITES:
e Fundamentals of LTI Signals and Systems, Z-Transform, Fourier Transform and
concepts of Sampling.

Course Outlines

Sr. Course Contents Hours
No.
Introduction
1 | Discrete Time Systems : Z-transform, LT1 systems. Description by difference 4

equations, System Function, Impulse response and frequency response.

TransformAnalysisofLinearTime-InvariantSystem:
Frequency response of LTI system, System functions forsystems with linear

2 | constant-coefficientDifferenceequations,Freq.  responseof  rational  system 8
functions relationship between magnitude  &phase, All pass systems,
Minimum/Maximum phase systems, Linear system with generalized.

3 StructuresforDiscreteTimeSystems: 3

Block DiagramrepresentationofLinearConstant-CoefficientDifference equations,




BasicStructuresofIIR Systems, TransposedformsBasic Structuresfor
FIRSystems,Overviewof finite-precisionNumericaleffects, EffectsofCo-
efficientquantization,Effectof roundoffnoisein digitalfilters,
ZeroinputlimitcyclesinFixed-pointrealizationsofIIR filters,Lattice structures.

FilterDesignTechniques:
DesignofDiscrete-TimellRfiltersfromContinuous-Timefilters,Designof FIR filters
by windowing  Optimum  approximations of FIR filters, FIR
equirippleapproximations.

Discrete-FourierTransform:

Representation of Periodic sequences: The discrete  Fourier series,
5 | PropertiesofdiscreteFourierSeries,FourierTransformof PeriodicSignals, 8
SamplingtheFourierTransform,TheDiscrete-FourierTransform,Properties
of DFT,LinearConvolutionusingDFT.

ComputationofDiscrete-FourierTransform:
6 | EfficientComputationofDFT,Goertzel Algorithm,Decimation-in-TimeFFT 8
Algorithms,Decimation-in-FrequencyFFT Algorithm.

Multirate Digital Signal Processing:

Poly-phase decomposition, multistage decimators and interpolators, Digital filter
7 | Banks, Adaptive filtering, minimum mean square error criterion, Wiener filter, 6
LMB adaptive algorithm.

Applications: 6
DSP applications in Voice processing, Radar, Image Processing, Electrical Systems

Learning Outcomes

The students will be able understand various concepts of Digital Signal Processing and
realization of digital systems and filter along with its applications in various fields.

Books Recommended:

1.“DiscreteTimeSignalProcessing:,Oppeheim,Schafer,BuckPearson
educationpublication,2ndEdition,2003.
2.“DigitalSignalProcessing:Principles,Algorithm&Application”,Proakis,Manolakis,
PHI,2003,3rdEdition.

3. “DigitalSignalProcessing: AComputerBasedapproach”,SanjitMitraMcGrawHill




