Video Coding & Communications

Homework #1 Part1, 10/29/02, Due: 11/10/02 (Sunday)
Note: Please hand in the results (cane be hand-written or typed) to the TA (李育瑞 lyj@cs.ccu.edu.tw, Lab 308, ext. 23126) before the deadline. No late homework will be accepted!
1. Arithmetic Coding. (20%) Encode and decode the following sequence using arithmetic coding. And show the bit rate of the coded sequence.
a c b a a b a c a c b a
(a) Use the occurrence frequency of each symbol in the sequence as the estimate of the probability of the symbol? (10%)  

(b) Use the adaptive arithmetic coding scheme that updates the probability model according to the incoming symbols? (10%) 

2. Quantization. (15%) As shown below, with a (2N+1)-level uniform midtreader quantizer, determine the mean square error for an input source with a dynamic range of –A~+A and the illustrated probability distribution.
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3. JPEG. (15%)  In a JPEG encoder, after DCT and quantization, the block is:

-14   0  -4   0   0   0   0   0 

   0  -1   0   0   0   0   0   0

   0   0   0   0   0   0   0   0

   2   0   0   0   0   0   0   0

   0   0   0   0   0   0   0   0

   0   0   0   0   0   0   0   0

   0   0   0   0   0   0   0   0

   0   0   0   0   0   0   0   0

Assuming the DC value of the previous block is –9, what is the resultant coded bit-stream?

4. Motion Estimation. (15%) With a search range of –w~+w at both directions, show the following motion estimation methods lead to the listed maximum number of search points.
	Algorithm
	Max number of search points

	FSA
	(2w+1)2

	2D-Log
	2+7log2w

	TSS
	1+8log2w

	CSA
	5+4 log2w


5. H.261.  (15%) In H.261, the Huffman coding table for the differential motion vectors is shown as follows.
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Assuming the motion vector of the previous macroblock is (3, -5) and the motion vector of the current macroblock is (MVx, MVy).  The coding of the differential motion vector results in the code (0000110, 00001011).  What is the motion vector (MVx, MVy). 
6.  Complexity Reduction. (20%) DCT and IDCT are linear operations.  For example, it can be shown that:
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By using the linearity property of DCT/IDCT and observe that a DCT will cancel out an IDCT, show a system which has minimal numbers of DCT/IDCT operations and performs the same function as the system below.
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