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Parallel programming design of star image registration
based on GPU
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Academy of Sciences, Beijing 100049, China)

Abstract: The speed of star image registration affects the whole speed of the processing of the star
image as star image registration is one of the most important steps of star image processing. In recent
years, the general purpose computing of graphic process unit(GPU)has a rapid development. In this paper,
the computing power of GPU for the general purpose computing and the problem of the speeding up of
processing of star image registration were combined to study the accelerated processing algorithm based
on GPU. A parallel model of GPU for the registration algorithm was proposed and CUDA programming
language was uesd to realize it. Experiment result shows that the parallel model also fulfills the purpose
of the image registration and has a 29.043X speedup compared with the serial CPU program.
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Fig.1 CUDA programming model
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Fig.2 CUDA memory structure
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Fig.3 Scheme of orthogonal projection algorithm
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__global__ voidSum_row(float*A,float*B)
{
int bid = blockldx.x;
inttid = threadldx.x;
float sum = 0;
for(tid=0;tid<N;tid++){
sum =sum+A[bid*N+tid];
}
B[bid] = sum;

Hirr threadldx.x, blockldx.x 43 1] b £& F2 ® 4% v
FE AR E N AR B threadldx.x &R — M4k
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__global__ voidMatMulKernel (float *d_c, float *d_a,
float *d_b, float *d_T)
{
int i = blockldx.x*blockDim.x+threadldx.x;

int j =blockldx.y*blockDim.y+threadldx.y;

for(int j=0;j<256;j++)

for(inti=0;i<256;i++)

d_c [[*256 +i] =d_a [j*256 +i]* (* (d_T +
0)) +d_b[[*256+i]*(*(d_T+1)) + (*(d_T+2));
}

}
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Fig.4 Tested star image
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Tab.1 Major properties of algorithm

Executed by  Serial executed

Properties CUDA/mS Jms Speedup ratio
Star detection 18.283 789.411 43.1776
Star matching 25.017 328.971 13.150

Total time 46.693 1 356.089 29.043
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Fig.5 Experiment result
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