M.Tech. (DECS) I Semester

17EC1102-ADVANCED DIGITAL SIGNAL PROCESSING

                                                                                                              Credits: 4

Hours /week: 4 Hrs



                                     Sessional Marks: 40

Univ.Exam.Duration: 3Hrs 



           Univ.Examination.Marks: 60

UNIT I
OVERVIEW : The Discrete-Time Fourier Transform, Energy Density Spectrum of a Discrete-Time Sequence, Band-Limited Discrete-Time signals, The Frequency Response of LTI Discrete-Time System.   

UNIT II

LTI DISCRETE-TIME SYSTEMS IN THE TRANSFORM DOMAIN: Types of Linear-Phase transfer functions, Simple Digital Filters, Complementary Transfer Functions, Inverse Systems, System Identification, Digital Two-Pairs, Algebraic Stability Test.

UNIT III

DIGITAL FILTER SRTUCTURE AND DESIGN: All Pass Filters, Tunable IIR Digital Filters, IIR Tapped Cascade Lattice Structures, FIR Cascaded Lattice Structures, Parallel All Pass Realization of IIR Transfer Functions, Poly phase Structures, Digital Sine-Cosine Generator, Computational Complexity of Digital Filter Structures, Design of IIR Filter using Pades’ approximation, Least Square Design Methods, Design of Computationally Efficient FIR Filters.

UNIT IV

DSP ALGORITHMS: Fast DFT algorithms based on Index mapping, Sliding Discrete Fourier Transform, DFT Computation Over a narrow Frequency Band, Split Radix FFT, Linear filtering approach to Computation of DFT using Chirp Z-Transform.

UNIT V

POWER SPECTRAL ESTIMATION METHODS: Estimation of spectra from finite duration observation of signals, Non-parametric methods: Bartlett, Welch & Blackmann - Tukey methods. Parametric Methods for Power Spectrum Estimation: Relation between Auto correlation & Model parameters, Yule-Waker & Burg Methods, MA & ARMA models for power spectrum estimation.

TEXT BOOKS:

1.
Digital Signal Processing by Sanjit K Mitra, Tata McGraw Hill Publications.

2.
Digital Signal Processing Principles, Algorithms, Applications by J G Proakis,                        D G Manolakis, PHI.

REFERENCE BOOKS:
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Discrete-Time Signal Processing by A V Oppenhiem, R W Schafer, Pearson Education.

2.
DSP- A Practical Approach- Emmanuel C Ifeacher Barrie. W. Jervis, Pearson Education.

3.
Modern Spectral Estimation Techniques by S. M .Kay, PHI, 1997

4. Modern Spectral Estimation techniques by Nit zberg, R.Affiliation: AA, PHI, 1981.
