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The Development of the GPU based Experiment System
for the High-Speed Moving-Object Detection
for Low Illumination Video Image

YASUYUKI MIURAT RYOTA NARISHIGE'T TOMOFUMI NEMOTO'
SHUICHIRO FUJISHIMA" WENJIE ZHOU' JUNPEI SUGIOKAT

A security camera is installed in facilities and a city, and they are watching intruders and strangers. In recent days, it is possible
that individual person possesses a security camera and installs in a home by price decline of video camera. Several types of such
cameras have the mechanism of moving-object-detection which can recognize moving objects. Among the various moving-object-
detection algorithms, we focused **spatio-temporal motion features”. We have researched the high-speed moving-object-detection
algorithm which can discern the large amount of video images in real-time environment. Until now, we have researched the
algorithm with low processing time, and researched the method of image correction for moving-object detection in the low
illumination video image of "below 1 lux" obtained by normal type video camera.

Currently, we have researched by using DSP Evaluation Board. Now, we are developing the evaluation system by GPGPU for cost
reduction and performance improvement. In this paper, we introduce the moving-object detection algorithm researched by us, and
we report the status of development of evaluation system by GPGPU.
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Figure 1 The Result of Moving Object Recognition
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Figure 2 Experimental Video Images
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Figure 3 Experimental Images
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Figure 4 Images after Processing

M) Hr~fiE+ ) A Xk

33 REFZEOBE

HOLT o740 EZDOROVICBEREY T 4 V2 % ]
WD HEERF L TWD. BEIEE T v 21E, 7404
OREENEM 2720, o T o7 4 VZIZH_RTTra
U X LDWEDSRHAKE .

AENE, REFEIIHNTEHT 4 F Y o TN EIT S b
DIZ, fEFMO Y7 ELOFHEERD THREREZRIFL,
FNDERITENEE T 5 L0 ) HiEERWZ, 5X5 0

) 7 4 N EZ T AN GTOT VT XAEK 5 I25R-T.

Ko7 /=3 U X moving average()ik, 7 L —AEKOK
BT 4N B2 RODTNATY ZLATHD. X 50b)FD
sum_v(&I[x][y-2], &I[x][y+2]) %, M58 (x,y —2) 2> b B3R

(©2015 Information Processing Society of Japan

Vol.2015-HPC-151 No.11
2015/9/30

oy +2) ORI AT 5 HHEDOEF % RO DB,
sum_x(&Imf y[x-2][y], &Imf y [x+2][y])i, FHIELKOEHE
Imf y[x-2][y]%> 5 Imf y [x+2][y]D 5 > DEHZEDEF 2K
LB%THD. 5()DIBFREDN, TRTOERRIZEN
T 5X5 OBENIFEEH T 4 NV ZERDTHDHDIZX LT, K
50, E¥Sor—TTICRBWTHE MO 2R
®%IZ, THoOoL—FIZEBNWT, ZNH0AGFERD T
5. 640X480 B/ /L ORI L CRHRFEREIT > T
500 BT 4 VEZ ) T O ERDIZREER, K 5() L X
S5)DT I Y XADRT, FHT 251 FOFITIEE DM
HEMNEB L7,

moving_average() {
for(y=0; y<HEIGHT; y++)
for(x=0; x<WIDTH; x++){

Imf[x][y] = 0;

for(i=x-2; i>=x+2; i++)

for(j=y-2; j>=y+2; j++)
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moving_average(){
for(y=0; y<HEIGHT; y++)
for(x=0; x<WIDTH; x++)
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Figure 55X 5 Moving-Average Filter
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Table 3  Execution Time of Matrix Computation
0z | ) ey
CPU GPU
128 X128 0.031 0.016 1.94
512X512 0.54 0.016 34.19
2048 X 2048 8.94 0.14 63.85
8192 X 8192 142.62 2.06 69.13
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main() {
cv::Mat src0; IINTT7 L— A
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cv::Mat dst; // GPU /LB D 7 L — A
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cudaMalloc((void**)&gpu_dstdata, cols*rows*3);

while(1){
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capture >> src0;
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cvtColor(src0,src,cv::COLOR_RGB2GRAY );

// GPU TOXLER
cudaMemcpy(gpu_srcdata, src.data, cols*rows*3,

cudaMemcpyHostToDevice); /@A h—F /34 A

/I @GPU MLFE D L By
d_image proc <<<grid, block >>>(gpu_srcdata, gpu_dstdata);
cudaMemcpy(dst.data, gpu_dstdata, cols*src*3,

cudaMemcpyDeviceToHost);  //®FT /S A—7KE A b

cudaFree(gpu_srcdata);
cudaFree(gpu_dstdata);

}

X7 EGAEON
Figure 7 The Data Flow of Image Processing
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