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ET5071 ADVANCED DIGITAL SIGNAL PROCESSING 

DETAILED SYLLABUS 

OBJECTIVES 

• To expose the students to the fundamentals of digital signal processing in frequency 

domain& its application 

• To teach the fundamentals of digital signal processing in time-frequency domain& its 

application 

• To compare Architectures & features of Programmable DSprocessors & develop 

logical functions of DSProcessors 

• To discuss on Application development with commercial family of DS Processors 

• To involve Discussions/ Practice/Exercise onto revising & familiarizing the concepts 

acquired over the 5 Units of the subject for improved employability skills 

UNIT I FUNDAMENTALS OF DSP 

Frequency interpretation, sampling theorem, aliasing, discrete-time systems, constant-

coefficient difference equation. Digital filters: FIR filter design – rectangular,Hamming,Hanning 

windowing technique. IIR filter design – Butterworth filter, bilinear transformation method, 

frequency transformation. Fundamentals of multirate processing – decimation and 

interpolation. 

UNIT II TRANSFORMS AND PROPERTIES 

Discrete Fourier transform (DFT): - properties, Fast Fourier transform (FFT), DIT-FFT, and 

DIF-FFT. Wavelet transforms:Introduction, wavelet coefficients – orthonormal wavelets and 

their relationship to filter banks, multi-resolution analysis, and Haar and Daubechies wavelet. 

UNIT III ADAPTIVE FILTERS 

Wiener filters – an introduction. Adaptive filters: Fundamentals of adaptive filters, FIR adaptive 

filter – steepest descent algorithm, LMS algorithm, NLMS, applications – channel equalization. 

Adaptive recursive filters – exponentially weighted RLS algorithm. 

UNIT IV ARCHITECTURE OF COMMERCIAL DIGITAL SIGNAL PROCESSORS 

Introduction to commercial digital signal processors, Categorization of DSP processor – Fixed 

point and floating point, Architecture and instruction set of the TI TMS 320 C54xx and TMS 

320 C6xxx DSP processors, On-chip and On-board peripherals – memory (Cache, Flash, 

SDRAM), codec, multichannel buffered I/O serial ports (McBSPs), interrupts, direct memory 

access (DMA), timers and general purpose I/Os. 
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UNIT V INTERFACING I/O PERIPHERALS FOR DSP BASED APPLICATIONS 

Introduction, External Bus Interfacing Signals, Memory Interface, I/O Interface, Programmed 

I/O, Interrupts, Design of Filter, FFT Algorithm, ,Application for Serial Interfacing, DSP based 

Power Meter, Position control , CODEC Interface . 

REFERENCES 

1. John. G. Proakis, Dimitris G. Manolakis, “Digital signal processing”, Pearson Edu, 2002 

2. Sen M.Kuo,Woon-Seng S.Gan, “Digital Signal Processors- Pearson Edu, 2012 

3. Ifeachor E. C., Jervis B. W ,”Digital Signal Processing: A practical approach, Pearson- 

Education, PHI/ 2002 

4. Shaila D. Apte, “ Digital Signal Processing”, Second Edition, Wiley, 2016. 

5. Robert J.Schilling,Sandra L.Harris,”Introd. To Digital Signal Processing with 

Matlab”,Cengage,2014. 

6. Steven A. Tretter, “Communication System Design Using DSP Algorithms with 

Laboratory Experiments for the TMS320C6713™ DSK”, Springer, 2008. 

7. RulphChassaing and Donald Reay, “Digital Signal Processing and Applications with 

the TMS320C6713 and TMS320C6416 DSK”, John Wiley & Sons, Inc., Hoboken, New 

Jersey,2008. 

8. K.P. Soman and K.L. Ramchandran,Insight into WAVELETS from theory to practice, 

Eastern Economy Edition, 2008 

9. B Venkataramani and M Bhaskar “Digital Signal Processors”, TMH, 2nd, 2010 

10. Vinay K.Ingle,John G.Proakis,”DSP-A Matlab Based Approach”,Cengage 

Learning,2010 

11. Taan S.Elali,”Discrete Systems and Digital Signal Processing with Matlab”,CRC 

Press2009. 

12. Monson H. Hayes, “Statistical Digital signal processing and modelling”, John Wiley & 

Sons, 2008. 

13. Avatar Sing, S. Srinivasan, “Digital Signal Processing- Implementation using DSP 

Microprocessors with Examples from TMS320C54xx”, Thomson India,2004. 

http://www.allabtengg.com/

