J‘CMK

Articles
Science & Technology Review 2007 Vol. 25 No. 10 (Sum No. 232)

eview

— RIS DS TE K5 S i A 5 T4

1. , 101416
2. , 710043

(=] )

[xgia] ;

[PESES] TNI11.22 [xm4RiR®@] A

A Novel Joint Source Channel Coding

ZHOU Hui', CUI Wenhui?, SHAO Fei'

(BSC AWGN ) ° )

[XEHS] 1000-7857(2007)10-0034-05

1. Department of Information Equipment Academy of Equipment Command and Technology, Beijing 101416, China

2. Xian Satellite Control Center, Xi’an 710043, China

Abstract: In this paper, based on the concept of adaption, the Cost—Evaluating Symmetrical Reversible Variable Length Codes
(C=E SRVLCs), which can be used for Joint Source Channel Coding (JSCC), are constructed through a user—defined cost function.

The principle of C—E SRVLCs is explained and analyzed, and simulations are carried out for two common channels (BSC and

AWGN). The results show that the codes are superior to the traditional separate codes, and may found applications in some areas.
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Table 1 Coding table for English alphabet
Huffman B2 Takishima RVLCs RVLCs
E 0.148 785 70 3 001 2 00| 3 000 101
T 0.093 541 49 3 110, 2 01 3 111 . 010
A 0.088 337 33 4 0000| 4 1000 4 0110 i 0000
(0) 0.072 457 69 4 0100 4 1001 4 1001 4 1111
R 0.068 721 64 4 0101| 4 1100 5 00100 4 0110
N 0.064 985 32 4 0110 4 1101 5 11011 4 1001
H 0.058 313 31 4 1000 6 101000 5 01010 00100
I 0.056 445 15 4 1001 6 101001 5 10101 2 01110
S 0.055 377 63 4 1010 6 101100 5 01110 5 10001
D 0.043 768 34 5 00010 6 101101 5 11011 11011
L 0.041 232 98 5 00011 6 111000 6 001100 > 001100
U 0.027 622 09 5 10110, 6 111001 6 110011 2 011110
p 0.025 753 93 5 10111 6 111100 6 010010 6 100001
F 0.024 552 97 5 11100 6 111101 6 101101 110011
M 0.023 618 89 5 11110 8 10101000 6 011110 3 0011100
C 0.020 816 65 5 11111 8 10101001 6 100001 - 1101011
W 0.018 681 61 6 011100, 8 10101100 7 0010100 7 0111110
G 0.015 212 16 6 011101 8 10101101 7 1101011 1000001
Y 0.015 212 16 6 011110| 8 10111000 7 0011100 ; 0001000
B 0.012 676 80 6 011111 8 10111001 7 1100011 - 1110111
Vv 0.011 609 28 6 111011 8 10111100 7 0100010 11000011
K 0.008 673 60 7 1110100 8 10111101 7 1011101 2 10000001
X 0.001 467 84 8 11101011 8 11101000 | 8 00111100 8 00111100
J 0.000 800 64 9 111010101 8 11101001 9 011111110 g 01111110
Q 0.000 800 64 10 1110101000 8 11101100 10 0111111110 9 100000001
Z 0.000 533 76 10 1110101001 8 11101101 | 10 1000000001 011111110
4.155 723 92 4.701 894 28 4.696 556 49 4. 625 432 91
1 1 1 2
] —



J‘CMK

— %
eview
2007 25 10 ( 232 )
Huffman , , C-E SRVLCs o
,  Huffman 3 C-E SRVLCs
di=1 s ,Huffman  d;=1, Tak- 1 C-E SRVLCs
ishima RVLCs s ;
. L, ] :
) L, 5 C-E SRVLCs
C-E SRVLCs w™ 0™ (™ F#w®) .
1) , 1w =lw,")=Ly,
3, [k/2] 5 1 C-E SRVLCs
) ) 0 1 :
15 5 5 s
2, 1(uy™) =1 (u,") =L,
, dyw™ ™) =2, , o
2) N (TROE (TR ,
, 1w, ™)=l(u,") =2, o
, dy(w™ W™ =2,
L™ ~L(w,")=1 , L)L, ")=1 g AREAS
( B s s ul(")
W™ L) , ’ e o . &n
1, w® ™ 1w, ") bl + ke
) B WL
5 0 1 :
0 1
1 C-E SRVLCs
’ ’ ’ Fig. 1 Joint decoder structure of C-E SRVLCs
, ™) #lw”) dyw™w")=2,
,C-E SRVLCs ,
dpin=2 ,
1 , C-E SRVLCs .
Takishima RVLCs B2 ,
, Huffman , .
2, 1 .
Huffman | Takishima RVLCs B2 . )
° s x X 5 X,
, 1 x ,
, C-E SRVLCs o
, RVLCs . , ,
, Huffman 2 . ,
7~



4J‘CM K

Articles
Science & Technology Review 2007 Vol. 25 No. 10 (Sum No. 232)

1,00 0 FHERER
* ESRIFE

0.85

IE & 19 B 3L

0.80

D.B5

]
0 0.001 0.002 0,003 0.004 0.005 0,006 0.007 0.008 0,008 0,01
EnE

(a) AWGN
(a) Comparison results from AWGN channel

2

eview

0.9
o SERES
0.8 * BRERIEH
0.7

0.6

3 §:2ot

0.5

0.4

0.3

0.2

0.1

(b) BSC
(b) Comparison results from BSC channel

Fig. 2 Comparison between decoding results from under two channels
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