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EE658 ADVANCED DSP APPLICATIONS 
and 

DATA COMPRESSION TECHNIQUES 
For Speech, Image and Video Coding 

By 
Prof. Dr. Hüseyin Abut  

 
Fall 2006 

Course Website: http://anadolu.sdsu.edu/abut/Courses.html

Class Schedule:  Tuesdays and Thursdays 15:30 – 16:45 
Classroom: E423B Office: 403F 
Office Hours: Mondays & Wednesdays: 13:10-14:45; Tuesdays 17:00-18:00 
 

Performance Evaluation:  
1.  One Midterm (30%) (2nd half of October) 
1. Final (30%) 
2. Project (40%) 

 
 

TENTATIVE OUTLINE 
 

1. Shannon’s model for communication & information processing concepts 
2. Goals of data compression (source coding/channel coding). 
3. Lossless versus lossy compression. 
4. Lossless coders including Huffman, run-length, and Lempel-Ziv. 
5. Classical lossy techniques with examples. 
6. Compression in vector quantization systems 
7. Speech production and speech compression based on LPC models including CELP.  
8. Still image compression  including DPCM, DM, transform coders and JPEG. 
9. Basics of of H.261 and MPEG 1,2 Coders 
10. Digital Video Systems 
11. Hands-on Student Projects possibly on 

• Image blurring and de-blurring 
• Watermarking and image security.  
• Separation of objects in imagery  
• Video Codecs using H.261, JPEG, MPEG compression  
• Applications to noise and echo cancellation  
• Signal processing applications in CDMA and Wi-Fi systems 
• Digital TV  
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coverage on scalar quantization and compression.) 
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Wiley 1994. (Very good book on low rate speech coding techniques.) 
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• S. J. Mitra, Digital Signal Processing: A Computer-Based Approach, Third Edition, 
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• S.D. Stearns and R.A. David, Signal Processing Algorithms in Matlab, Prentice-Hall, 
1996. (Excellent Matlab tools for DSP.) 

• R. Steinmetz and K. Nahrstedt, Multimedia: Computing, Communications and 
Applications, Prentice-Hall, 1995. 

• J.A. Storer, Data Compression - Methods and Theory, Computer Science Press, 1988. 
• A. M. Tekalp, Digital Video Processing, Prentice-Hall, 1995. (Good reference book 

on image/video processing.) 
• K.S. Thyagarajan, Digital Image Processing with Application to Digital Cinema, 

Elsevier Focal Press, 2005. ISBN: 0-240-80729-4  (Latest book on digital image 
coding including digital cinema.) 

• J.W. Woods, Subband Image Coding, Kluwer Academic Publishers, 1991. (Very 
good coverage on subband coding principles & applications.) 
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