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In current video compression standards (i.e. MPEG, H.263), interframe predictive coding 
is performed to exploit the similarities among successive frames. Since predictive coding makes 
use of motion estimation for good predictions, the video encoder is typically 5 to 10 times more 
complex than the decoder.  This is beneficial for a system composed of low-complexity mobile 
video terminals that download compressed video which is then decoded in the terminals.  
However, future systems may require the opposite scenario – low-complexity mobile cameras 
uploading video to a server.  For this system, what is desired is a simplified encoder which can 
send compressed video to a possibly more complex decoder. 

An interesting result from information theory is the Wyner-Ziv theorem on source coding 
with side information at the decoder [1].  Assume that we have two correlated sources X and Y.  
Wyner and Ziv proved that for Gaussian sources and mean-squared error distortion, the 
conditional rate-distortion function for X given Y is the same, whether the side information is 
known both at the encoder and the decoder or  only at the decoder.  This suggests that it is 
possible to have an asymmetric video codec, which encodes frames independently but decodes 
conditionally (given the previous decoded frame), that  achieves similar compression efficiency 
as a codec which encodes and decodes conditionally.   

In this project we propose to build a video codec with a simplified encoder, compressing 
frames independently, and a decoder which decodes conditionally.  In the encoder, each frame is 
divided into blocks and the blocks are transform coded.  The transform coefficients are 
compressed (independent of the previous frame) using turbo codes.  Studies have shown that 
turbo codes can perform well for distributed source coding [2][3][4][5].  In the decoder, turbo 
decoding is performed using the previous decoded frame as "side information."   In order to 
apply the turbo coding technique, we model the correlation between two successive frames as a 
Laplace-Markov relationship. 
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