
PSPE203 ADVANCED DIGITAL SIGNAL PROCESSING  
 
Module-I:        (15 hours)  
Discrete time signals, systems and their representations:  
Discrete time signals- Linear shift invariant systems- Stability and causality- Sampling of 

continuous time signals- Discrete time Fourier transform- Discrete Fourier series- Discrete 

Fourier transform- Z- transform- Properties of different transforms- Linear convolution using 

DFT- Computation of DFT  
 

Module II:        (15 hours)  
Digital filter design and realization structures  

Design of IIR digital filters from analog filters- Impulse invariance method and Bilinear 

transformation method- FIR filter design using window functions- Comparison of IIR and FIR 

digital filters- Basic IIR and FIR filter realization structures- Signal flow graph representations  
 

Module III        (15 hours)  
Analysis of finite word-length effects  
Quantization process and errors- Coefficient quantisation effects in IIR and FIR filters- A/D 

conversion noise- Arithmetic round-off errors- Dynamic range scaling- Overflow oscillations 

and zero input limit cycles in IIR filters  

Statistical signal processing  

Linear Signal Models . All pole, All zero and Pole-zero models .Power spectrum estimation- 

Spectral analysis of deterministic signals . Estimation of power spectrum of stationary random 

signals-Optimum linear filters-Optimum signal estimation-Mean square error estimation-

Optimum FIR and IIR filters.  
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