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The realization of ISAR imaging algorithm based on GPU

Liu Bailing Jiang Haiqing Ni Shu’ai
(Beijing Institute of Technology School of Information and Electronics,Beijing 100081, China)

Abstract; ISAR (Inverse Synthetic Aperture Radar inverse synthetic aperture radar) is a kind of high resolution
imaging radar, the imaging process is a heavy task of processing the high density computing and a large amount of data.
GPU has dozens of times the CPU floating-point computation capacity and transmission bandwidth. The development of
CUDA technology makes the multi-threads, single instruction GPU architecture can quickly for parallel computing.
This paper presents an efficient method of non coherent imaging using the parallel characteristic of GPU on the CUDA
platform and realizes the parallel imaging processing. Compared with the general GPU processing method, the
processing speed can achieve real-time imaging effect, and the operation rate is obviously improved.
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CPU ¥4  cuda P8

CPU ¥ &5VFH
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FET i 8¢ ‘ F ‘ F BT U/ cuda

I 8] /ms i [i] /ms B s AT R

32K 0. 0689 0.0268 2.5709
64K 0. 1360 0. 035 3.9706
256K 1.4136 0.107 13.2112
1M 5. 6544 0.371 15. 2410

CPU &1t # . Intel Corei? 3770K, 45 3.5 GHz, N 1F 16
G, Windows764 bit

CUDA ¥ & it % . GPU Nvidia Geforce GTX690,CPU Intel
Corei7 3770 K, 45 3.5 GHz, NAF 16 G, Windows7 64 bit
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Parallel kernel
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Block(0, 1] [Block(1,1)| [Block(2,1)
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cufftHandle plan;  //43Bc $h47 0] #K

/B E AT RN

cufftPlanld(&.plan, M, CUFFT_C2C, N);

cufftExecC2C(plan, (cufftComplex * )data,

(cufftComplex ¥ )data, CUFFT_FORWD);
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typedef float2 Complex;//&E X2

dim3 Grid(1,1,15  / /& R I S0F T E

dim3 Block(M,1,1); //i& BB AT HLE

// Y kernel pE%L

ComplexMul<<Z<Grid, Block>>>(M,N,

Echo_idata,Ref, Echo_odata) ;

//kernel &L SZ I

__global__ void ComplexMul(int m,int n, Complex *

cufftDestroy(plan) ;

idata,Complex * ref,Complex * odata
{
unsigned
threadldx. x;
/AR ET
if(tid<<m)
{ for(int i=0;1<<n;i++)
(/B HE ofe
odata[ i * m-+tid] = idatali* m-+tid] * ref[ tid];
}

int tid = blockDim. x * blockldx. x +

}
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cublasHandle_t handle;
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cublasCreate(&-handle) ;
[/ S RRAT A

cublasdot(handle, M, vector_1,1,

/ /B R A

vector_2,1,dot_sum) ;

cublasDestroy(handle);  //44 5%k A4
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cublasHandle_t handle;
cublasCreate( &-handle) ;
/) B RAE AT T )
cublasIsmax(handle, M, vector,1,max_index) ;
cublasDestroy(handle) ; / /%84 % A4k
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//Htshift EEEL
void FftShift(int num,

/ /BRI
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__global_
Complex * idata,Complex * odata)

{

unsigned int tid=

blockDim. x * blockIdx. x+ threadldx. x;

if (tid<<num/2)

{

odatal tid] = idata[ tid+num/2;
odatal tid+num/2] = idata[ tid];
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