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A Study on Joint Source/Channel Coding for MPEG-4 Video
Transmission
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Abstract

In this paper. we develop an approach toward Joint Source-Channel Coding for MPEG-4(Moving picture Experts Group) based

video coding in fixed and mobile reception environment, We have considered channel environment of AWGN and mobile reception.
The source coder used MPEG-4 video, the channel coder used RCPC(Rate Compatible Punctured Convolution) and the modulation
method used QPSK(Quadrature Phase Shift Keying) modulation. This study determined optimum Trade-off point between source
bit rate and channel coding rate in variable channel states. We compared Joint Source/Channel Coding method and general
constant bit rate transmission. In this results, Joint Source/Channel Coding was appeared better performance than constant bit rate

transmission.
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Table 2. Combination of Code rate(AWGN)

No| MYRS | AAHIE kbits/s | No| AMLEE | AAH|E kbits/s
| 8/11 582 12 8/22 291
2 8/12 533 13 8/23 218
3 8/13 492 14 8/24 267
4 8/14 457 15 8/25 256
5 8/15 427 16 8/26 246
6 8/16 400 17 8/21 231
1 8/11 315 18 8/28 228
| 8 8/18 356 19 8/29 221
9 8/19 338 20 8/30 213
10 8/20 320 21 8/31 206
1 8/21 305 22 8/32 200

# 3. 858 Z8l(Fading )
Table 3. Combination of Code rate(Fading)

No HdH S AAH|E Kbits/s
1 8/1 582

2 8/16 400

3 8/20 320

4 8/24 261
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Fig. 5. Es/No vs MSE(AWGN)
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Table 4. Optimum bit allocation(AWGN)

s | AAHIE

Es/No Hass kbits/s 2.2dB 8/171 35
-1.7dB 8/31 206 2508 8/16 400
-1.4d8 8/31 206 2.8dB 8/15 a1
-1.1dB 8/28 229 3.1dB 8/15 21
-0.8dB 8/21 237 3.4dB 8/15 421
-0.5dB 8/21 231 3.7dB 8/15 427
-0.2dB 8/25 256 4.0dB 8/13 492
0.1dB 8/24 267 4.3dB 8/12 533
0.4dB 8/23 218 4.6dB 8/12 533
0.7d8 8/22 291 49dB 8/12 533
1.0dB 8/21 305 5.2dB 8/12 533
1.30B 8/19 338 5.50B 8/12 533
1.6dB 8/18 356 58dB 8/11 582
1.9dB 8/17 3N 6.1dB 8/11 582

¥ 5, fading SZ0M 2| B|E &gt
Table 5. Optimum bit allocation(Fading)

Es/No MRS AMAH|E  kbits/s
6 dB 173 267
7dB 1/3 267
8 dB 2/5 320
9dB 2/5 320
10 dB 2/5 320
11 dB 2/5 320
12 dB 1/2 400
13 dB 1/2 400
14 dB 1/2 400
15 dB 1/2 400
16 dB 1/2 400
17 dB 8/1 582
18 dB 8/1 582
19 dB 8/11 582
20 dB 8/11 582




W els]=2x) 20039 A8 A2z

140
1 . - = Es/No6.1
. « EsNo55
120 " © EsiNo 5.2
M v - Es/No 4.0
!
-
100 .
'y
w \.\'
9D gg h I

2 .
. . /
LS
..
60 . y

4%
L

0.0 0.5 1.0 1.5 2.0 2.5

Rs/Rc

I3 8. MUBZo B2 23 SA
Fig. 8. Rate-Distortion Characteristics

I 8L HHRSHANA stefan A &-4F EA
ojtk, o7]A, Fold 471A A2} (Es/No = 40 dB, 5.2
dB, 55 dB, 61 dB)o] W 229 HEH|ES FEE

A (convex hull)& 24 o}
I8 gillAM xF2 /\H]E <37 AIHELY HS
R/RO yES FEAFLAG g vehdth x&9 %}
0& 71FL2 gHe Zow 7~22 Z%oly, 229
~5 55?}0] LY 88 BE, A9 HL“*EHOH 2

6}04 AZHIES Hgo] F/MEFE 39 A7t FA
ZoETUt 74 AdY B¢ wet 54 R,/RAMYE
oAl djgto] Foksle AS & 4 Uk olAY &-d=
TAMol SEAFXNE Tt ALJHOE WAHE ol
313HE-E 3 (convex-hull) o1t} o] FEEH S 7+ Ay
g 2l ai HT Hozm H3H —‘T'—i—% 5&?%2_ L}EM
ok o & E9], Es/No =
ZolA HAY dIs 7}u‘° & F %E} ol tﬂl Entas -3

sloll = 533 kbits/s 7} FFHAL, AEF I 2/39
AIBES &L H{sle] 267 khits/s 7} @2HUY. 2H
HOZ p2et AYREEY BV 2 1 € W HEHY o
AEAS AL 7 A B

2. JSC2t Non-JsCe| ds Him
Es/No = 1 dBilM HZ & 758 23
2

I% 9= o2 7
s3ke F §949 PSNR @ H]EO]D}. E 2904 109 (&
2HES = 305 kbits/s, AEFEE = 82D 1 (Ah2m)

169

Es/No = 1dB8
|
3‘4 83 < JSC =305 kbits/s, 8/21
e +  Non-JSC = 320 kbits/s, 8/20
32 Lot
Mo, ‘e
. i jots
3044 Moo ot o hEH .
o ll F%\ﬁ" ~ hd \ ne N
i) Fﬂ, " oy \n -». _\ A... s
= 281 v 'ﬂ RV TR
At
P % ;"‘“‘““" W
1 N
24 La
£
'
2 T — 1 AL T T T T 1
0 25 50 75 100 125 150 175 200

Number of frame

J7 9 )5C vs Non-JSC{(HeaSerd)
Fig, 9. JSC vs Non-JSC(AWGN)

Eg 320 Kbits/s, AEETE = 8/20) H5& ZPOE ¥
38tE ASEAM, F 4ol B F dRo] 1M 2FE Es/No
=1 dBOHH A9 HIE‘*W’E Ao}z o)t
@MOE T 7o) GARe JSC 71ge] Hed 7S
%% % A9(Non-JSC)2AM vlZE 4 itk 1Y 99
A Non- JSC A 352Fle oo & HE £ o3}
o, A d s GsHPSNR £4) 71 dojdo] BojA
Hido] JSCO| T4 wwd gl stde] fxdrh
a9 108 18 118 77 109 290S0O 3 119 2
(Non-JSC) el d4kelth, 119l Z3e 108 239 ASuth

N,

22 10. Rs = 305 bits/s, Re = 8/21, PSNR = 28.75 dB

Fig. 10. Rs = 305 bits/s. Re = 8/21. PSNR = 28.75 dB



170 o] &

J2 11, Rs = 320 bits/s, Re =8/20, PSNR = 27.48 dB

Figure 11. Rs = 320 bits/s. Rc =8/20. PSNR = 27.48 dB
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