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A Study on High Speed Image Rotation Algorithm using CUDA
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Abstract Image rotation is one of main pre-processing step in image processing or image pattern recognition. It is
implemented with rotation matrix multiplication. However it requires lots of floating point arithmetic operations and
trigonometric function calculations, so it takes long execution time. We propose a new high speed image rotation
algorithm without two major time-consuming operations. It use just 2 shear translation operations, so it is very fast.
In addition, we apply a parallel computing technique with CUDA. CUDA is a massively parallel computing
architecture using prevailed GPU recently. As GPU is a dedicated graphic processor, it is exellent for parallel
processing of pixels. We compare the proposed algorithm with the conventional rotation one with various size
images. Experimental results show that the proposed algorithm is superior to the conventional rotation ones.
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Fig. 1. Image preprocessing flow
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/4 blockDim
£/ blockIdx : Block
// threadIdx : Block®
int i = pThread. hlockIdx ¥
int j = pThread.threadIdx.x;
int newlocation,
int jRi2, newx, newys

newlocation3;

newx = (int) (i — (pHeight — j) / pWx);

newy = (int) (j — i / pWxX) ;

newlocation = (newy * pWidth + newx) ;
newlocation2 = 2 * newlocation;

driz = (j * pwidth + i) * 3;

if (Y EHHW o TR

i

pCutData[newlocation3 + 0] = pInDatal[jRi3 + 0];
poutData [newlocation3 + 1] = pInDataljri3 + 11;
pCutData [newlocation3 + 2] = pInDatal[jRi32 + 2];

1

J2 10. CUDA-Shear X2|HtHE o|2st s|MUT|Z
Fig. 10. Rotation algorithm using CUDA-Shear
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Table 3. Rotation performance comparison
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