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Temp max = 31 degrees + sign bit = 6 bits
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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-Y∈{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 
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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 ∈{000,111}:s=xHT=00

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

x ∈{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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{ })4,1()1,1(1 ,, bb �=b  

{ })4,2()1,2(2 ,, bb �=b  

( )11111 , wbc f=  ( )12112 , wbc f=  

( )21221 , wbc f=  ( )22222 , wbc f=  

First component  Second component  
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 User 1  User 2 
[ ]−+++= ,,,11w  [ ]+−++= ,,,21w   CC sequences 

sets 2== CCKN  
 

],[ 1211 wwX =  

[ ]++−+= ,,,12w  

],[ 2221 wwY =

 
[ ]−−−+= ,,,22w  

 Auto- correlation 
function [ ]0,00,0,0,8,0,        

� 12121111

=
⊗+⊗= wwwwXX  [ ]0,0,0,8,0,0,0        

� 22222121

=
⊗+⊗= wwwwYY  

 Cross-correlation  
function 

[ ]0,0,0,0,0,0,0� 22122111 =⊗+⊗= wwwwXY  

CC sequence sets of size 
N = 2 with KCC = 4 chips 

per each code. 
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Despread
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)(ˆ11 lc
Spread  
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Despread

for 
Spread  

12w
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2)ˆ( −h1
1)ˆ( −h 1r

_

1̂h

1d

Despread for 

1̂h

)1(ˆ +l1b

Iterative process 
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Compressive 
SamplingAWGN: n1

AWGN: n2

Y1=X+n1

Y2=X+n2

M<N samples

M<N samples

Quantization SW Coding

Quantization SW Coding
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100...0

001...0

0...001

01...00
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=ΦMxN

X: Sparse in the frequency domain



Xf

Y1f Y2f

Original Spectrum 

Observed Spectrum 



Φy1 Y1

N

M

Φy2 Y2

=

Highly correlated:

y1~X+n1
y2~X+n2

Indirect MT 
source coding N

M =



y1

y2

X

Scalar 
Quantization

Scalar 
Quantization

SW

SW

Channel

MT 
Source 

Decoding 
+

MMSE

LASSO

ŷ

Compression vs. acquisition tradeoff

MT Source CodingMT Source Coding

^

MT compression sum-rate



N = 1000, K=25 

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



( ���
���
�)
����������	
����
�
��	���

� �-�
-8
��	
9�

�	���

( ��	�
	������
����	
��

������

�	��
�&��
�

]
����������

������̂

� �-�
:�%%����
������
'����
<�����

�	��

� -8�
5����	
Y�����1�����
A
�-

( 9���
���
��
��

���������

( �����
�
����
!��
��
��
3�
���
�)
��)��%�����
�������

���
%�
�
���
��
�4Z

X����
<�%��#�


