EECS 556, Imaging Processing, Douglas C. Nall 1/30/2003

Homewor k #3
Due Date: Feb. 6, 2003

1. [10each] Lim, Problems 3.2, 3.8, 3.11, 3.16

2. [100Q] In the problem you will writea 2D DCT programsusing Matlab’sfft 2 andi fft 2.
Matlab hasitsown dct 2, but you will write your own —the Matlab dct 2 is dlightly
different that which we discussed in class so you can’t use it exactly to debug your code.
You will also look at the ability of the DCT and DFT

a. Writetheforwarddct _2 functionusingdct _2 tenpl ate. m
b. Writetheforwardi dct _2 functionusingi dct _2 tenpl ate. m
c. Runthefirst half of hw3_t enpl at e. mto validate the forward and reverse 2D
DCT sthat you wrote. This part produces 4 images. Please label all images.
d. Now, wewill look at that information compression properties of the DCT.
i. Break theimageinto 6 128x128 subimages (blocks).
ii. Executethe 2D DCT on each block.
lii. Retain a32x32 block of datafrom the DCT of each, specificaly let:

o ey [CxlkD ks31I<aL
XA 0 otherwise

iv. Inverse 2D DCT each block and piece image together again.
e. Do the same stepsfor the DFT. For part iii., keep an equivalent number of
independent coefficients (note that DFT is complex, DCT isredl).
f. Comparetheresultsfor d. and e. IsDCT or DFT preferred for block processing of
data? Hand in code and all figures.



