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Abstract

In this paper we propose a coding scheme which combines source codes and error correcting codes
in order to be robus to channel noise. One of the coding schemes that take into account both the
source and the channel is the channel optimized quantizer (COQ) which simultaneously minimizes
quantization noise and the noise due to channel errors. This paper deals with the problem of combining
channel optimized quantizers with ECC to build an improved system. To be specific, we computed
the performance of an n bit COQ and that of an n-1 bit COQ followed by an (n-1)/n punctured
convolutional code. From this result whether or not the ECC are selected is determined by the num-
ber of allocated bits and the channel bit error rate, These results are applied to the image trans-
mission method using DCT, and the system performances are evaluated.
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Table 1. COQ Performance of Gaussian distribution

SNR in dB
BER=0. 001 BER=0, 005
coQ COQ+ECC coQ COQ+ECC

N2 | S | A bpe FE&] st | A
43 1/1 [4.43]4.43[1[4.30] 1/1 [4.30[4.30
26| 1/2 [4.46[4.46]2 [8.63] 1/2 [4.464.46
12| 2/3 [9.43[9.43]3 [12.17] 2/3 [9.43]9.43

3/4 {14.76]14.78
. 4/5 |19.87|20.12
19.07 5/6 |23.8225.11
21.08 6/7 |24.15]26.97
23.37] 7/8 [26.33|30.38

4

9

4.12

8.16] 3/4 [14.79{14.79
20.67| 4/5 |20.37]20.37
21.81| 5/6 [25.99)26.00
24.69| 6/7 131.5531.58
27.81} 7/8 [35.89)35.99
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Table 2. COQ Performance of Laplacian distribution

SNR in dB
BER=0, 001 BER=0. 005
coQ C0Q+ECC 0c0Q COQ+ECC

FEa| U [ AU pps| _ [FE[ 0 [FC
08| 1/1 [3.08{3.08]1 (301 1/1 |3.01|3.01
49| 1/2 13.093.09|2|7.02| 172 13.09|3.09
A7 273 17.62(7.62) 3 |10.57| 2/3 j7.61(7.61

16.28| 3/4 12.71]|12.71] 4 |12.84| 3/4 [12.68/12.70
06| 4/5 [18,14]18.14] 5 |14.21] 4/5 |17.70]17.92
64 6
93 7

8

5/6 [23.84)23.84 15.10{ 5/6 |21.82{23.07
6/7 128.63)28. 69 15.83] 6/7 |22.54|25.07
22,79 7/8 [31.13]31.17 16.25] 7/8 |23.90{28.41
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Al2ee] HE &9 EAE A & Ak HE I
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ztzt 82 3k k.
VI AE dat

Aol o188 F4d& 512x512 A7 € 3 LE-
NNA¢} PEPPERo|n| 7} 3lA= 256CAI9] ¥71&
7R @4E ogd geo] 239 2% 4
Gauss-Markov #8 = (random field) & 243},

X, j)=p,XGi-1, 1) +p, X0, j=1)=p, p.Xi=1, j=D)+WG, j)
5, 7=0,1, 2, (12)

A7A, p, 3 pE A4 3, 78 W] 4w AT
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w
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9} 29030},
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cos cos o , T
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o]} System C= COQSF ECCE Mgz oz A3l
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¥ 3. PEPPER At A& Adx
Table 3. Numerical results of PEPPER image

(a)
BER 0.001 Bit Rate 0.5 bpp SNR in dB
System B System C

TR System A i T [ WH0 [ B0

8x8 16,96 | 16,23 {16.23|17.35 | 17.35

16x16| 19.64 | 18.78 |18.78 | 20.42 | 20.42

32x32( 20.43 |20.68 |20.69(21.75{ 21.76

(b)
BER 0.001 Bit Rate 1.0 bpp SNR in dB
2437 |systen A Systea B System C

BHEE | AR | SRt | et
8x8 | 22.05 |21.21 {21.2123.26 | 23.27
16x16| 23.09 |24.32 {24.33]25.33 | 25.34
32x32| 23.06 | 25.29 |25.30 | 26.19 | 26.20

(c)
BER 0. 005 Bit Rate 0.5 bpp SNR in dB
2837 |Systen A System B System C

SHEE | AMRE | BiRE | gt
8x8 | 15.90 |15.87 [16.04|16.43 | 16.63
16x16| 17.40 | 18.10 |18.49 | 19.05 | 19.56
32x32| 17.26 |19.59 |20.32 | 20.02 | 20.85

(d)
BER 0. 005 Bit Rate 1.0 bpp SNR in dB
Systea B System C

FY 7] |System A PR | A% | SR | A%

8x8 19.27 |19.81 [20.85| 21.14 | 22.00

H 4. LENNA 439 4¥ 43
Table 4. Numerical results of LENNA image

(a)
BER 0.001  Bit Rate 0.5 bpp SR in dB
FYA7] |Systen A System B System C

Y | BT | SRt | BRY
8x8 | 17.62 |16.91 [16.91|18.04 | 18.04
16x16| 20.35 | 19.80 [19.81 | 21.27 | 21.28
32x32| 21.12 | 21.64 |21.63 | 22.70 | 22.71

(b)
BER 0. 001 Bit Rate 1.0 bpp SNR in dB
2% 327 |system A|—ySten B System C

BHet | AR | sty | AR
8x8 | 22.63 |22.23 |22.23|24.03 | 24.03
16x16 | 23.62 | 25.27 |25.28 | 26.20 | 26.21
32x32| 23.52 | 26.25 | 26.26 | 27.10 | 27.12

(c)
BER 0. 005 Bit Rate 0.5 bpp SNR in dB
2% 37) |Systen A System B System C

Shet | B¢ | SRt | ARt
8x8 | 16.44 |16.46 |16.66|17.01 | 17.70
16x16 | 17.90 |18.95 |19.4519.70 | 20.33
32x32| 17.70 | 20.32 [21.20 | 20.72 | 21.73

(d)
BER 0. 005 Bit Rate 1.0 bpp SR in dB
FY 3 7] |System A System B System C

SHRE | AMRE | SiRE | A
8x8 | 19.68 |20.30 |21.78 | 21.72 | 22.71

16x16| 19.27 | 22,22 123.53| 22.50 | 23.94

16x16| 19.61 | 22.81 124.36(23.05 | 24.72

32x32| 18.43 | 22,60 [24.37 | 22.90 | 24.80

32x32| 18.72 |23.12 |25.13 | 23.36 | 25.53
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E 9 R80] 0.005% A skt A Al o
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S AE HE @ F&o] B 79 System A
9} System B7} 9] ®5:¢h Aos W
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