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H.264 Decoder Optimization for Trimedia DSP
Lin Bing Feng Yan Li Xueming
(School of Information Engineering of BUPT,Beijing 100876)
Abstract: H.264 is the latest video coding standard with high coding performance.But its computational complexity is
also too high to be used in real time environment.In this paper,key factors,which have great influence to the decoding
speed ,have been examined.Then an optimization solution designed for Trimedia DSP platform is presented to speed up
decoding of H.264.Many techniques are covered in this solution,including:reducing redundant flow control, minimizing
memory access,taking care of the allocation and usage of memory,properly performing loop unrolling and utilizing DSP-
specific instructions to improve Instruction Level Parallelism (ILP).Simulation results show this solution can accelerate

the decoding speed by an average factor of about 8 times.Experimental result on Trimedia DSP with an operation fre-
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quency of 200MHz demonstrates that optimized code can decode CIF—format H.264 stream in real time.

Keywords: H.264,code optimization,loop unrolling,Instruction Level Parallelism
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BEBABERESR 577954776 125
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Rtk , BMELEENBE AN FEEHT. HERBE H264
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AR AR, H TR B EITHER, B—F |, RIS
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b,=E-5F+20G+20H-51+] (1)
h=A-5C+20G+20M-50+S (2)
b=(b+16)>>5 (3)
h=(h+16)>>5 (4)

BRERFTEX b M b HEHTRIE, 6 {EE0,255]1Z M,
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ETRERE MAREEAFETEAREZSRHN , BLA
F| F 8 memepy 1 memset #1748 WAEERIE, AL, RATE
BT IMAHAFSR TS, RIERASEINNEFEYE L
REZN,ETHERESELES),

int * * p;//p[m]n]

int * * p3;//p[m]n]
p=(int * * )malloc(m * sizeof(int * ));

for(int i=0;i<m;i++)

pli]=(int * Ymalloc(n * sizeof(int) ) ;

p=(int * * Ymalloc(m * sizeof(int * )); |

int * temp=(int * Jmalloc(m * n * sizeof
(int) };

for(int i=0;i<m;i++)

plilrtemp+n * i;

5 AEEZENFETHERE

HR,EIMBEARBF BFRE-DBEIF B H
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EHAEREHOHRS AN, i, RAIVEERFIT 05t B
SEFTEHANE, EREEARHEEEHSENRRNE . B
IRFERNABENF(ZREG6),

void main(){

void func(int * p){ int * p=malloc(m * sizeof(int));
func(p);

if(p! =null)free(p);

p=(int * Ymalloc(m * sizeof(int) ) ; free(p);

b

B void func(int * p){

}s
6 BRAYIBENESBRANE

Ao, BAONEREENREREANERBERMT
static &4 F , B4 H e R 30H BRI HAT I A 86 4k, R
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B9 5% 200MHz, i WA 2K FHHHESZEM 16K FHH
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for(int i=0;i<1000;i+=4) {

for(int i=0;i<1000;i++) {
alil=ylik2li]s
)

alil=Ai]+[i)s

iyl 1+ 1]
A2y li+ 2 a4 2);
li+31=yi+3]2[i+3];

void func(int * p ){ void func(int * p){
int ¢[10][4)= static int a[10][4)=
((10,20,30,40}, ({10,20,30,40},

{1,2,3,7), {1,2,3,7},
......... 1 e ]
int x=af0][3]; int x=a[0][3];
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RA4BUT H264 BBHEMMAAE BAEMERR LR, &
RIRARMNAEEL . GREM LR EAUKEE R
RTRBESRNZERE, RRERR T H RN SRR,

PLAL/E B9 H.264 B 89 B384 B ZE AT /> 84%,
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Missa 4501442618 538064354  88.05 5.1 398

Mobile 7970744603 1236832762 84.48 26 16.5

RATH R TEERMN DSP E 4 EMRIRE R, RAITE
AMEHTEERAFEPCIEOM DSP FEH, LA XN
200MHz # PNX1502 DSP it b, sMEH 8MB B FE AR B
EM MM ARBED, AR AWLEH X F QCIF XM
Foreman 5%, #ERAZ A G FH JeE#E 13.9 AR, W
thALSS SR L 1122 M, % F CIF %X H Missa JF
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fL/EREEE 165 M, FHMBEEERET 8 F, URLEE
HRER,

6 %#it

ACHGPEMT T H264 B EFNEERE,AH
T HTF Trimedia DSP F &KL TR, EHFREEGRATU
THRAAFE  FRALERH RS T BB, W R
EREGREBEREENE BRAFNERE AR SBEGE
BERSARE, BORLENNFRE;GRABERRIER,
WATER 4, A TRE RAREARSRES S,

BHRGEERRY, 2300 B4 BT AR
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CorEnd [num2][0]=x + (Is*cos ( (theta+shoulder)/180*Pi) +le*cos
( (theta+shoulder+elbow )/ 180*P; ) +lh*cos ( (theta+shoulder+elbow+hand)
/180%P5)) 5

CorEnd[num2][1]=H+dist ;

CorEnd [num?2][2]=z - (Is*sin ( (theta+shoulder ) /180*P; ) +le*sin
((theta+shoulder+elbow)/180*Pi) +lh*sin( (theta+shoulder+elbow+hand)
/180%Pi));

45 HEHEMKR

OpenGL #1417 WE A, AT ARk HIfESHE , Wk R, 7
BREEEFAAETH—WEEN, FESEEELSH T —b
I, SeHEE WEEEEAREERRELERE %k, WAl
BEMFMHR,  XELHT - METHE XHEFRE,FEL
BROBRELESFNERE, FTREEXFANEERLEL
B, WEFEARTUAERTFBASE, \—IFEGEELET —
1B AR R AR S, AR B RS BB X M AR LY,

BRERETFTELSBROT .

(WBRFEERETNHRLRE, TREINBRFWHRUE
HCE ERYENRE WANERERENRE,

()M R ERTES, AT LU A SR8 H4R | RS %5 0k b & S B
&, ERBRENHBAELE, EXNNERRERNSH
BT AR,

(3)7E & I 28 0 137 26 %X CPPMM View : : OnTimer H , 2 58 i
B A B, 3 A CPPMMView: : Draw () 3k 58 %
ZHHE, YBRMREHXESHEN YRR E On-
Timer 558 AR, MU ERFEA—BH, BIEBEHH
6] 55 (B ShULAR T T SCAR AR ) 35 0L 72 S8 A 2% 1R 137 o 800 181
Draw ()R ER3hHEH, WREHXNGBIFENHANNEEE
OnTimer " 35 b # #1845 57 K 45 Draw () % 58 B30 8l . Draw()
ERLHFENGR, HBEBFNT .

void CPPMMView; ;Draw()
{
glClearColor(1.0f, 1.0f,1.0f,0.0f) ;
glClear (GL_COLOR_BUFFER_BIT IGL_DEPTH_BUFFER_BIT) ;
//EEBAREBX
DrawPlane();//%: %2 3% &
% 1.0 25
DrawObstacle(3,0,4,1);
DrawObstacle(-5,0,4,1);
DrawObstacleCube (-7,-6,8.0,2.0,4.0);
DrawRobot (x ,z ,theta, dist , shoulder ,elbow ,hand) ; //HLE8 A
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DrawLineP (x,0,z) ; /4 ® B3 F &K E P L8
/78 BIPLRTF R Pk
DrawLineE (x,z,theta,dist ,shoulder ,elbow ,hand) ;
glFlush();
}
46 hHER
HHEERIE 6 iR, HP K FhRAREEERY, A
PUREHFENTEREEBDOBRE XM E X BENES 3 4
HEATHE B P A SRR 4 B F & R T O R R 5
Pk, TLELABRENRFENAEREHFESER,

6 TR&R

5 &g

A 3CFIF OpenGL B LB T BB LR F 89 B 2 MR
HEV &, U= 3 m s XX B AT BT THE,
HEEREDHER, VREANF RO BIFREE TR, X
BARRMTES TRIFHOMBIER, (IR HH:200546 A)
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