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WANG Cheng-liang®, XIE Ke-jia", LIU Xin®
(a. School of Software Engineering; b. College of Computer Science, Chongqing University, Chongqing 400044, China)

[ Abstract]In multi-core computing environment, the image processing parallel algorithms can greatly improve the processing speed. However, the
existing parallel designs are focused on the specific algorithms such as edge detection and image projection, which can not form a universal design
scheme. Thus, it is difficult to extend this application. Based on the in-depth study of the image algorithms parallel processing mechanism and the
features of the multi-core architecture, this paper proposes an image processing parallel design scheme in multi-core computing environment, which
has five steps, including analysis, modeling, mapping, debugging & performance evaluation and testing & release. The paper takes the algorithm
design of parallel image Fourier transforms as an example to testify the effectiveness of this scheme in single-core, double-core, quad-core and
eight-core computing environment. Experimental result shows that the proposed multi-core parallel design scheme has good scalability, and this
scheme can extend the space of application for image processing.
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void Transform FFT::ParallelFF2D(unsigned char* imgBuf, int
width, int height, unsigned char *imgBufOut)
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#pragma omp parallel for private(u,v)
for(u=0;u<width;u++)
{ //Hi g ComplexNumber 25 MR $4H, K 8 height
ComplexNumber *array=newComplexNumber[height];
for(v=0;v<height;v++)

array[v].real=imgBuf[v¥width+u];
array[v].imag=0;
}
FFT1D(array, height);//3E4T— S s {4 B8 15
for(v=0;v<height;v++)
{
m_pFFTBuf[v*width+u].real=array[v].real;
m_pFFTBuf[v*width+u].imag=array[v].imag;
}
delete [Jarray;
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#pragma omp parallel for private(v)
for(v=0;v<height;v++){
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}
4.4 TR SRS BT
AE VIR AN RE AT I, R B4R 3R 855 % CPU: Pentium
E5300 2.8 GHz W AZAL¥H 2% : 385 3.0 GHz, — %1% 2 048 KB,
WTE 4 GB. % H B 3354 . IDE: Visual studio 2008SP1,
%iPE2%: Intel C++ Compiler 11.0,

K IAT B Yk FFT FIRAE S IR BE T A% 45 9 AL IR 5
T REAT I REI R o TR P 9 2 B 3R 8T 43 4 DELL OPTIPLEX
GX520 #HE Y st & XL AR K M69OE A% &5 KAl

IBM System x3650 U #% R 45 2% DL )z IBM System x3650 )\ #% ik
%% . PR MR SRR RN S B R 1 PR
1 LREEEASH

3 o EX ] RGBT 2EEFNIN
CPU ikt s /GHz /KB /GB
1 Pentium® 2.8 1024 1.5
2 Pentium E5300 2.8 2048 4.0
4 Xeon E5450 3.0 2048 4.0
8 Xeon E5450 3.0 8192 4.0

A SCAEA TV BRI F O et B4R R B0 AR BRGS0 % 0 5
RS JERX A )RS B B AR ) RS54k BRI v 347
VR, AR 10 RSLHR SRR B I PAT I . LR S5 R
® 2w

2 HRERRWHERETRENHE

E 1% KN A VE S EREE F 03847 1 [ /ms
pixel L% WA 79 % %3
512x512 215.6 47.1 31.0 16.0
1024x1024 13442 250.7 125.0 94.5
2048%x2 048 4813.5 12752 711.1 456.0
4096x4 096 20 656.6 6187.5 3406.5 2 147.6
8192x8 192 92 484.3 24 850.9 139 353.5 8732.8

R 2PIBARRY, ESIRTT, 4 FFT [y 0]
WA, ARRSTRE AR 4 FFG B A i Ll 2
Bl 7 B .

15

1024%1 024 {43

512x512 {4 %

T L

4.096x4 09¢ {4 3%
81928 192 {4 %
20482 045 {4 2%

Rk WA Y% A
CPUMLBL

B 7 RRAXNGERFE 4 HLRIRSET Mg b

WE T FE Y, BEE LRSI B B, &
Z N Lo h 26 A B I S, FERIRAE\EIREET, g
WRE T 142 LREIRRYIITROH G 8 = g Hud of Ht
BHGEIBE TR L, Horr, 1024x1 024 BRI
Bl )5 76 2 R BE T BB R R A 1 -
45 WRRA

22 YA IRk B 2 T e B IR 1R B A 8 R AT B A
APL T8 A3k 1245 A HEL I A0 4 120 45 b B 7 SR A

5 HORE

A X A S R SCRRE T SE , 4R T BRI FLER
BT BB EG A BRI TROHER, URAF AL EAL
BLERWOITI SRR . SRR R, ZER S TR, &
TR, BAERE. T—P LRI EE R
0K S BOIFAT S5 BB T Wk 10 L DA B 9 988 915 S B\ B 5
o AR L o

E =P
(11 ¥ % EGSEEIFTHTERENMES D). B
JE T, 2008.
21 MEzn. BETFEEBEARMIITEGKRRRZEHSED]. Jbx:
JEFAL TR 2, 2008.
(F#E58 225 )



