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Real-time target tracking on upper computer using CUDA
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Abstract: Real-time target tracking on upper computer using CPU will spend much time because of a
great amount of calculation, which will affect the tracking. In recent years, nVidia Corporation has put
forward a compute architecture called Compute Unified Device Architecture(CUDA) which calculates in
parallel using Graphics Processing Units(GPU). This study introduced the architecture and principle of
CUDA, then tracked target in real time using this method, and compared the calculating speed of CUDA
with that of traditional method. The result showed that CUDA could speed up calculation and be well used
in real-time target tracking on upper computer.

Key words: parallel calculation; Graphics Processing Units; Compute Unified Device Architecture;

target tracking

FE b ALATLSE 30 A SE B H bR PR R, REAR D SR 2 1 4 3 o R A S FEER AR S A5 0 (4 A FULRE R ke Ry B IR
TR A IR B SRl i CPU By F 3 T MG T 45 31 B AR 0945 B . (HR i T RS i Bdl /K, BRER SRV ok
MAE 2 SRR, TR B RO AR AN IR & Y S LA £ R A X DA R S B A SR (PAL ) 2 B AR Sk
ot 4% D] B B TRD A 40 ms), B K5 T R B R

PEJLAER, R AL PR IT (GPU) Y & SRR D VAR, W 42 GPU CRJEM N —Fh & BT, 241, £
B WAL SR . T GPU B W BA MR & WA v, LA A IAT BT, BRI 7 T i 1 GPU SR S — i
P TAE, ENEET GPU fi4i i 3152 (General-Purpose computation on GPU, GPGPU). fEM & T, 2Bk&E KKK
o UG AL B8 FF & 24w nVidia #8117 —% GPGPU Bl —&4 — 151 & 48 #9 (CUDA). CUDA & [ 1R If471t
BT, BRI AT A P2 ¥ AR T R WU BT AT AL PR R E AT M, H CUDA W gafiEE S C g s 25U,
XAE—K, FIH CUDA S8t A LAY SE it H AR BREESEA T nl RE.

1 GPU #1 CUDA B E A ip
1.1 GPU #1 CPU Yy tb %

VRSB R R I MBI R R MR b2 —, BT, nVidia A Intel K2 H] F 3 GPU Al CPU Y77 A%
s HE: 2009-11-04; f&EIHHF: 2009-12-15




55 3 3] B

iH% . FIH CUDA LI ey Lt B #RER iR

369

3B FLAE ) SN AR S LR A 1 R I L AT U L GPU IR A T BiE 1 P A7 AR 9 #85  at CPU,
PAET GPU LOMTFR#AER | @ IR LM TH S miBeit, RERE T 2 0 (45 1 T ot A B, i =l e s 22 4 0 O 4%

WP I, GPU L FH T i AT R Sk B R AT A )

1000 GT200
@ nvidia GPU
4 Intel CPU
750
A
53
£ 500
[©]
= G71
E G70
g 3.2 GHz
250 w4 “3UGHZ Harpertown
NV35 Core2 Duo
NV30
O -
Jan Jun Apr Jun Mar Nov May Jun
2003 2004 2005 2006 2007 2008

GT200 = Geforce GTX280

G71 = Geforce 7900GTX

GT92 = Geforce 9800 GTX280 G70 = Geforce7800GTX

G80 = Geforce8800GTX

NV40 = Geforce 6800 Ultra

NV35 = Geforce FXS950Ultra
NV30 = Geforce FXS800

120

100

80

60

bandwidth/(GB-s™)

40

20

0

NV40 77—

NV30
o Prescott EE
Northwood

.-__—_.____._,——-

Harpertown

Woodcres

Fig.1 Comparison of calculation ability and bandwidth between GPU and CPU
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Fig.2 Software constitution of CUDA
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Fig.3 Relation of thread, block and grid in CUDA
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. . . . Calculate the coordinates of
Confirm size of the picture For each pixel, construct the There are (M-A+1)(n-A+1) Sort the sums by size. the brightest pixel, which is
(mxn) and size of the > square region whose vertex is ] regions at all. Calculate the [—J» The maximum represents —P» coordinates of the centroid
brightest region (AxA). the pixel and size is A. sum of gray of each region. the brightest region. of brightest region.

Fig.4 Mathematic model of target tracking
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for (inti=0;i<n;i++)
{

for (intj=0;j<m;j++)

{

W(i, j) = a(i, j)+ a(i+1, j)+---+a(i+A-1, )+ a(i+A-1, j+1)+---+ a(i+A-1, j+A-1);// a(i, NICEGR KX IKE

}
}
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__global__ static void BrightnessCal(int nWidth, int A, unsigned int * sumgrey)

{
int tidx = blockldx.x * blockDim.x + threadldx.x; // Huf3% — 2k FE7E Grid H 1% index

int tidy = blockldx.y * blockDim.y + threadldx.y;
for (int i = tidy; i < tidy + bm; i++)
{

for (int j = tidx; j < tidx + bm; j++) 11 bm Ay f5e 58 X ST

sum += tex2D(tex, j, i); Il tex2D(tex, j, ) AL E (j, DA1R K JE{E
}
syncthreads();

sumgrey[tidy * (nWidth — A + 1) + tidx] = sum; // F XN BRA T RTTXIRZ 48, T 09 58 22 HE )

}
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Fig.5 Typical result of target tracking Fig.6 Time-consuming of two calculation methods
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Tablel Time-consuming of CPU and GPU
image size time-consuming of CPU(Pentium D 3.4 GHz)/ms time-consuming of GPU(9800GT)/ms speedup
320x240 19.6 3.1 6.3x
704x576 80.5 11.2 7.2x
800x600 108.0 143 7.6x
1024x768 170.4 17.5 9.7x
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