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An Example

Question: How to do SWC of X given Y ? 
Or: Given Y at the decoder, how to compress X ?

Encoder Decoder
X ?

YX-YÎ { 000,001,010,100}

X^

(Pradhan & Ramchandran ’99)
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• S00={ 000,111}  

• S10={ 010,101}
• S01={ 001,110}

• S11={ 100,011}

• The encoder can transmit the index of the bin 
containing X using 2 bits

• With the help of Y, the decoder can recover X
correctly 



� T� %� ��
� � � � � %� 
� ? � � �

S00={ 000,111}  

X• Assume Y=001

• With Y, the decoder 
knows X=000 instead of 
111

Y

• Since S00 contains X, the 
encoder transmits 00 with 
2 bits

x Î { 000,111} :s=xHT=00

x Î { 001,110} :s=xHT=01
x Î { 010,101} :s=xHT=10

x Î { 011,100} :s=xHT=11

s00={ 000,111}  

s10={ 010,101}

s01={ 001,110}

s11={ 100,011}
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What if we consider SW decoding as an inference problem and
decode it with belief propagation (BP) directly?
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BP is capable of recovering all pairs of X and Y 
with less than 1 bit difference
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N = 1000, K=25 

MT source coding: Uniform scalar quantization + Turbo codes
(Cheng, Stankovics IEEE SPL 2009)
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