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Distributed Source Coding Using Improved Side Information
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Abstract: Considering the shortcomings on the Bit Error Rate (BER) and the compression ratio of the existing
asymmetric Distributed Source Coding (DSC) schemes, a scheme named Distributed Source Coding Using
Improved Side Information (DSCUISI) is proposed. At the sender, the source sequence is sampled and divided
into a sampled and an un-sampled sub-sequences. The un-sampled sub-sequence is compressed by arithmetic
coder while the syndrome of the sampled sub-sequence is calculated. The receiver exploits the correlation
between the side information and the un-sampled sub-sequence to estimate the sampled symbols, so that the
correlation between the estimated sequence and the original sampled sub-sequence is improved. Finally, the
syndromes and the estimated sequence are used to recover the sampled sub-sequence. Experiment results show
that the DSCUISI can reach high compression ratio, when the correlation among neighboring symbols is strong.
The BER of the reconstructed sequence can be kept low when the correlation between sources are weak. It is an

efficient, practical DSC scheme and is easy to be implemented.
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A AR A, Bl T AN A, fE
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&1 BEREHEZE

fiN: Xand Y
Initialize count(00000)=1,....count(11111)=1
Set i = 2 num=1
while (i<=N-1) do
if (i+1 mod k) = 0
count(X[+-1] 0 Y[é-1] Y[i+1] Y[4])++
count(X[i-1] 1 Y[#-1] Y[i+1] Y[i])++
else if (i mod k) = 0
continue
else if (-1 mod k) = 0
count(0 X[i+1] Y[¢-1] Y[i+1] Y[i)++
count(1 X[i+1] Y[é-1] Y[i+1] Y[4)++
else
count(X[+-1] X[i+1] Y[&-1] Y[i+1] Y[d))++
end if
end while
for num<=32
calculating probability using count
end for

it : probability distribution
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H(X|Y)HE/NT1/2, X S5Y MRS, &
A eI BRI mID 5 R . M X 5Y M
BAK, H(X|Y)3EE1 /20N, X /R 5 %0
BER:Z = T DSCUISIAI 45 .
4.3 FRADEG RE XL XL

PR Sz 56 v i A5 808 B AR, RS FP
FIRAS EUR AL R E R & M Re i 5. LA
Planeff) 555 bitFHAENEE, *p=0.093224H1,
SInE5(a). CHR[S]BER=0.0819, 1/2f%%, K&
K% &5 (b). CHR[11]N=1024, BER=0.07597,
i 50.527527, KB BB UE5(c). DSCUISER
FMLDPCIGE A1/2, BER=0.0152, HiLFN
0.50180, 5 3CHA[S]MISCHA[11]ELER, SRR FE(K
A%, HBERMIKERFE . SIZKNEE, X115
i T H Y2 2 1] 958 A% AR 220.072808 (k=6) -
DSCUISIH) =GR B TR X E g 2, XH
BERA % Wt 546 X1 5 LDP CAR IS5 3] Y1 2 8] 15t
i, MAREEAEIETF SRS, IR
SCHR[S]FIBERZIZDSCUISIHISfE, (H T % Lk
FrHN262144%0.0819=21470, J& & IR LA ECN



1684 BT 5 FE R ¥ & %42 %
* 2 EHEBR)MLER
p=0.0775, H(X|Y)=0.3925 p=0.10759, H(X|Y)=0.4918
SCHR[8]BER : LDPC=0.0193; ILDPC=0 SCHR[8IBER : LDPC=0.1073; ILDPC=0.1158
SCHR[11]: Rate=0.474487, BER=0.038486 SCHR[11]: Rate=0.474487, BER=0.150906
Peppers C DSCUISL; M43, k=3, k=4, k=6
0 0.700040 0.727850 0.754701
1 0.298285 0.274557 0.260146
3 0.217124 0.203460 0.216251
p=0.076714, H(X]Y)=0.3808 p=0.098148, H(X|Y)=0.4516
SCHR[8]BER : LDPC=0.0076; ILDPC=0 SCHR[8]BER : LDPC=0.0919; ILDPC=0.0625
SCHR[11]: Rate=0.547241, BER=0.004826 SCHR[11): Rate=0.547241, BER=0.043842
Lena c DSCUISI; £/, k=3, k=4, k=6
0 0.621454 0.61876 0.638811
1 0.282116 0.255748 0.238359
3 0.220430 0.201350 0.212461
p=0.080215, H(X|Y)=0.3277 p=0.11145, H(X]Y)=0.4048
SCHR[8]BER : LDPC=0.0290; ILDPC=0 SCHR[8IBER : LDPC=0.1138; ILDPC=0.1238
SCHR[11]: Rate=0.449249, BER=0.102680 SCHR[11]: Rate=0.449249, BER=0.148754
Plane c DSCUISIF £ [1i%#%, k=3, k=4, k=6
0 0.576643 0.593650 0.608581
1 0.296949 0.279232 0.259157
3 0.208356 0.205500 0.210581
p=0.076576, H(X]Y)=0.3644 p=0.101559, H(X|Y)=0.4403
SCHR[8]BER : LDPC=0.0135; ILDPC=0 SCHR[8]BER : LDPC=0.0972; ILDPC=0.0899
SCHR[11]: Rate=0.488861, BER=0.073799 SCHR[11): Rate=0.488861, BER=0.145199
Boats c DSCUISI; £/, k=3, k=4, k=6
0 0.652294 0.678124 0.700619
1 0.345531 0.321238 0.306967
3 0.248442 0.246097 0.254241
p=0.073326, H(X|Y)=0.3630 p=0.102539, H(X]|Y)=0.4561
SCHR[8]BER : LDPC=0.0029; ILDPC=0 SCHR[8IBER : LDPC=0.0996; ILDPC=0.1006
CHR[11]: Rate=0.523987, BER=0.009167 ICHR[11]: Rate=0.523987, BER=0.075237
Woman2 C DSCUISIT £MtE 2, k=3, k=4, k=6

0 0.582823
0.230468
3 0.174281

0.597651 0.608176
0.202129 0.179202
0.154635 0.150198

(a) SI (b) k(8] ST

<

(c) SCHR[11]RE BB

K 5 fifhs 5 5 R S i
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