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Creation and optimization of image compression
encoder by digital signal processor

ZENG Hao , GAO Xiu-juan , TAN Xiao-heng ., FENG Wen-jiang
(College of Communication Engineering, Chongqing University, Chongqing 400030, P. R. China)

Abstract; When using an embeded system to complete MPEG-4 encoder, there are many difficulties in encoding in
real time due to encoding algorithm complexity and hardware speed limit. Many optimization technologies were
proposed in MPEG- 4 encoder when transplanting C program of open source XVID to TMS320C6416. These
include program structure optimization, application layer optimization, and code optimization. These technologies
were based on the structure of an MPEG- 4 encoder and TMS320C6416 characteristics. The optimization could
improve program speed in parallel operation and effectual memory access. Experimental results indicate the
optimized encoder can operate well in real time.
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C6416 58 K A 43 4b 38 B8 7 AT [R] B Ak 34 2 4~16 137 5 4%
a4 8L B OF Hid $24t T STDW,LDDW 4§ %
FAFPEAE A . X EL R R E 1 5 A B RE (i Al
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2.1 HE@ma

5T PCF- 61 MPEG- 4 frif 8/ £ %4 DI-
VX #l XVID, % 7 XVIDL. 1. 0 JA 1 h 52 8 3
fili. MPEG-4 % fith & 55 05 45 ) £ S HEZL 2 . i i
main PRI A G FE T . SR 5 8 xvid_encore () g
78— MUY i 5 - B J i 3 9 ) MBCoding O 55
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Kol oy e AE 7 Cache BUORGBEGE o X T A [ 1) 2
it S IR A & . e D0 W AT R AR s 22
50 A S B 0 I 2 SR R AT e % [ I o 25 LA 4 52
i DR I A DT TR b o, SE BRI R B4 12
By 256 kB it & % Cache, F 43 768 kB {E & ISRAM
. L2 A7 ERHE ] CSL 11 Cache Zh AR &
s ffi 1 BIOS # A BLE . SIAABCEMT .
CSL_initO);
CACHE_clean(CACHE_L2ALL, 0, 0);
CACHE_setl.2Mode(CACHE_256KCACHE) ;
CACHE_enableCaching(CACHE_EMIFA_CE00) ;
3.1.3 48 DMA #& R

FIJH DMA £ A 58 8 AE A4 SDRAM, J1 4 1S-
RAM F1 Cache Z [) 6 % £ 4 09 4% 55 F0 48l 8 4E 55 2
RE » B e BCHE A% Hi 100 20023 0 P 308 A7 ik 2 [ 19 0
#, DMA ARG Z CPU 4 AL X HE A LT 4 CPU
OB BT AE 2 pgp ) . S T TT /9 CSL SCHFIhRE,
EALITH DMA S 8T X DMA 1% S 176if 4%
Pt A —4> DAT FHe, fiff il DMA JE A7 776 45 18]
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ES

DAT _open (DAT _ CHAANY, DAT _ PRI _
HIGH,DAT _OPEN_2D);id = DAT _ copy (raw-
bufl,in_buffer,38016);

DAT_wait(id) ;
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Loop:

LDDW % cur+ +[cur_stride], ¢ d2:c dl
LDDW % ref++[ref stride], r d2.r dl
SUBABS4 ¢ dl, r dl, tmpl
SUBABS4 ¢ d2, r_d2, tmp2
DOTPU4 tmpl, four_ 1, sadl
DOTPU4 tmp2,  four_1, sad2

ADD sadl, sad, sad

ADD sad2, sad, sad

[entr ] SUB entr, 1, cntr
[entr] B Loop
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A1 BEAEEE

HoT JA A 4
# R 0 3 6 9 12
DI LDDW LDDW LDDW LDDW  LDDW
(c) (c) (e (cD (cD
D2 LDDW LDDW LDDW LDDW  LDDW
(rD (r1)  (rD (rD) (rD
M1 DOTPU4 DOTPU4 DOTPU4
(sad_1)  (sad_1) (sad 1)
DOTPU4
DOTPU4 DOTPU4
M2 (sad_2)  (sad_2) (sad _2)
- - JPI
.S2 B B B
LIX SUBABS4 SUBABS4 SUBABS4
(d_d3) (d_d3) (d_d3)
19X SUBABS4 SUBABS4 SUBABS4
(d_d®) (d_d®) (d_dd)
Ho Ji A 4 5
2 1 4 7 10 13
DI LDDW LDDW LDDW  LDDW  LDDW
(c2) (c2) (c2) (c2) (c2)
D2 LDDW LDDW LDDW LDDW  LDDW
(r2) (r2) (r2) (r2) (r2)
M DOTPU4 DOTPU4 DOTPU4
(sad_3) (sad_3) (sad_3)
M2 DOTPU4 DOTPU4 DOTPU4
(sad_4) (sad_4) (sad_4)
QX ADD ADD
(sad_2) (sad_2)
ADD
52X (sad_3)
BT Ja A 4
K 2 5 8 11 14
.D1 ADD ADD
(sad_1)  (sad_1)
D2 SUB SUB SUB SUB
(entr) (entr) (entr) (entr)
LIX SUBABS4SUBABS4 SUBABS4 SUBABS4
(d_d1)  («d_dD (d_dD (d_dD
L2X SUBABS4SUBABS4 SUBABS4 SUBABS4
(d_d2) (d_d2) (d_d2) (d_d2)
. S2 ADD ADD
(sad_4) (sad_4)

#® 2 RAEM AT WFER X LR, L LA
BN AT I ] A BB ROR . R R ] 2 E F profile
W cycle cpu 153 3 /Y, A 4045 72 e I L B0 45 iy
. WAl I cycle total kA& F LA RCR . HA
it cycle cpu & JL+ . {H 2 cycle total A[ fE 2 JLH &
& T, XAE L3R CPU 25| i AN E6f 45 132
SBOBCHE SRS . P O 41 R i 38 ) P o A0 B Y e
WIS R o BARSEELr C BRI R 4 FR
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BAEE: . . usect “section name” ,size in bytes

FEIF Bt

e C R E LT

s Bt . # pragma DATA SECTION (sym-
bol, “section name”);

FEJ7 B # pragma
bol, “section name”);

T R P45 HR 4 T DL E O P AR
BB B, X S 58 LU T SR I 4 A 2 3
fFrp, 1 SECTIONS 454 45 & NI fEA- it B 1Y
TR

. sect “section name”

CODE_SECTION (sym-

R 2 BB ET K

(idag R
- 03 fliJH— 03
JE C ARG 5486 360
LT G A 896 98
i 4 A5 60 60

4 EBRAR

K B AR 256 kbs/s, 2 A4~ A8 1Y 5 i 2=
[a] 250 B oA 10 WL, 5 AR 51 o QCIF 4% 3K (176 X
144) R UETE A /N R 300 MEFE A0 451 5, 52 s 4%
sk 3,
& 3 3 AR M K A 5] K AR
T3 T ARy

J¥ 414 Fk PSNR ‘Ejf WK B T FE 1) [p;w%i FE 4 He
/db /B /ms

Container 26.20 418 391 1399 36.37  26.95 27.26

Hall 25.78 428 017 1 426 390.30 25.48 26.65

Coastguard 17. 34 457 749 1525 54.78  24.16 24.91
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