SYLLABUS FOR SOFTWARE ENG. LAB  I.:



IS ADVERTISED FOR MsC STUDENTS, AS REQUIRES MORE MATH  KNOWLEDGE; 




BUT: I CAN ACCEPT BsC STUDENTS AS WELL, IF THEY ARE VERY MUCH INTERESETED IN IMAGE PROCESSING, GOOD AT MATH..;

2023.03.06.   SPRING SEMESTER



THIS LAB IS BASED ON THE KNOWLEDGE THAT COULD BE ACQUIRED 

AT THE WAVELETS COURSE;


IN SPITE OF THIS, IT IS NOT A PRE-REQUREMENT TO ATTEND THE COURSE PREVIOUSLY, AS THE 2 HOURS LABORATORY + 3 HOURS EXTRA CONSULTATION IS  ENOUGH TO COVER THE MATERIAL;


THE COURSE MATERIAL TO BE COVERED:    
 SEE DOWN;
REQUIREMENT:


- PARTICIPATION AT ¾ OF THE CLASSES;


- AT THE END OF THE SEMESTER TO HAND IN YOUR CODE WHICH WILL BE ABLE TO PERFORM THE WAVELET TRANSFORMATION OF ONE DIMENSIONAL SIGNALS;

THIS SOFTWARE ENG. LAB I., WILL COVER THE NECESSARY MATERIAL FOR YOU TO BE ABLE TO BUILD UP YOUR FILTER BANK USING HAAR COEFFICIENTS – MOST PART OF THE FIRST 8 COURSES;

BESIDES YOU WILL GET HELP TO START TO USE MATLAB TO BUILD UP FILTER BANKS; TO APPLY TO ONE DIMENTIONAL SIGNALS;


ABOUT THE COURSE:
Wavelets  and filter banks -  image processing;


This course offers and teaches not only the basics necessary to become familiar with this area but through the  labs, offers you those skills you’ll need to be able to work in this area of image processing which is applied in many areas like remote sensing, ECG analysis and so on.

Wavelets  are new ways to see and represent a signal or image; 
They are alternatives to  Fourier Transformation; 
You will learn when and why  filter banks and  wavelets are effective in reconstruction and signal representation and compression. 
1. Introduction – Fourier Transform and Wavelet Transform – short overview 
2. Haar wavelet 

3.  Lowpass filter  -Highpass filter 

4. Filter Bank (FB); The Analysis and the Synthesis Bank; 
5. Downsampling and Upsampling;    Matrices for downsampling and upsampling; 

6. Subsampling in the frequency domain; Sampling operations in the z-domain; Scaling functions and wavelets;
7. Discret Wavelet Transform (DWT) and Fast Wavelet Transform (FWT); 
8. The Haar coefficients;  Application: a FB with two channels;

9. Perfect reconstruction; Spectral Factorization;

10.-11. Orthogonal filter banks; Halfband filters; 
 
12, Maxflat (Daubechies) filters;  Biorthogonal wavelets;

13.  Image compression; Distortion in image compression; 
Text: G. Strang, and T. Nguyen, Wavelets and Filter Banks, Wellesley-Cambridge Press:Wellesley, MA (1996) 

Software: Matlab, only the signal processing toolbox is needed. 

Newsletter: The Wavelet Digest is a  monthly newsletter available at http://www.wavelet.org/ 

Some other Books: 
1. R. M. Rao, A. S. Bopardikar, "Wavelet transforms: introduction to theory and applications," Addison-Weslsy: Reading, MA (1998) 
2. M. Vetterli, and J. Kovacevic, “Wavelets and subband coding,” Prentice Hall: New Jersey (1995) 
3. C. S. Burrus, R. A. Gopinath,  H. Guo, “Introduction to wavelets and wavelet transforms, a primer,” Prentice Hall: New Jersey (1998) 

