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Abstract: This paper presents ication for digital J mosalc %DA technology. The basic theory and key
technology of image mosaic and C lustrated in lhl@ er. Then, ‘b used in the software to parallel the process of
image mosaic. A scale —invariant [eatu: SIFT is feature extraction and matching. The transforming
matrix is computed with RANSAC algorithin : ' 1s mappe mosaic plane. Finally, image mosaic is completed with
CUDA based on SIFT method i § achi seamle

ni osaic dIld improves the efficiency of image process, which
traditional ways. Experiment results show that digital image

>
ST§§Q, . 3 .
«\\s\ o )
, . CUD (NVIDIA) N

(GPU) , o . o

Windows 7 Snow Leopard o

,GPU o SIFT , N
CUDA , ,
( N ;
) o .
1
1 , , , (

4 ) 2013 32 2 www.pcachina.com 37

www . ChinaAET .com



www . ChinaAET .com

~ Image Processing and Multimedia Technology
), o , Kernel Block , Grid
Block o Block

2 CUDA
) =
. CPU 5 ,GPU
UDA
: CUDA@ "CUDA Runtime API
’ . CUDA
CUDA CPU (Host ) , GPX i nvc > )
(Coprocessor) (Device) ,
° ,CPU A Runtime API CUDA Driver
CPU

Runtime API CUDA Driver API

& . CUDA Runtime

,APQ; Driver API ,
\Q\ , CUDA Runtime API

>
CUDA >
CUDA APL o
GPU, GPU CUDA Ker-
nel , , , CUDA 4 CUDA
° 3 SIFT
_global_ s SIFT s
0 (Key Points) ,
CUDA 3 . Kernel
(Grid) , Grid (Block) ’
, Block (Thread) ° SIFT : (1)SIFT
38 ¢ ) 2013 32 2

www . ChinaAET .com



www . ChinaAET .com

N Image Processing and Multimedia Technology
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, SIFT s cudaMallocPitch
o , OpenCV Ipllmage ,
s GPU uchar o
- 2 cudaMemcpy2D Ipllmage
( 2 ) 2 , uchar
s Device . Ker-
s nel s , Host
o , Kernel B :
o , reduce <<<(int)eeil ((float) (imageSize [1]/THREAD_NUM)),
, DoG R HREAD_NUM >>>(lGaussianData || +1],rGaussianData [l +1],
, [GaussianData [1], rGaussianData [1], |LaplacianData [1], rLapla-
( DoG cianData[l],q stide[I%1],%stride [l]%width [I+1], height[1+1],
), R N width[1], height[L]); g
4.28Device

: ., SIFT Device %Q\ K’&\

R (1) reduce () () .
8x8 ) 5(a) reduce s /\% > ( ; ., reduce
| NP O
) / >
5% N
,( , (\_?Q%_ voi{ }ﬁuce (uchar* |GaussianDataSrc, uchar*
) o 4x4 3 T

€lanDataSic, ueéh: mGaussianDataSrc,uchar®* 1Gaussian-

\MaDst, uch‘&‘? rGaussianDataDst, uchar* mGaussianDataDst,

’ . ’ é size_t s ‘dé‘&l;c, size_t strideDst, int sreWidth, int srcHeight,
int ga\\:th/ “int gauHeight) ;
B %2) sxpand_and_minus () N
\ N pand s

N
( & »  expand reduce ,
) reduce

5x5 o
_global_ void expand_and_minus (uchar*lGaussianDataSrcH,
uchar®* rGaussianDataSrcH ,uchar*lGaussianDataSrcL, uchar*rGau—
ssianDataSrcL.,uchar* 1LaplacianDataDst,uchar*rLaplacianDataDst,
size_t strideSrc,size_t strideDst,int sreWidth, int srcHeight, int
expWidth, int expHeight);
(3) blend ()

4 CUDA
4.1 Host )
Host C++ s ;
N CPU GPU _global_ void blend (uchar* mGaussianDataSrc, uchar*
Device ° Windows ILaplacianDataSre, uchar* rLaplacianDataSrc,uchar®* sLaplacian-
SDK ° DataDst, size_t stride,int lapWidth, int lapHeight)
, (4) collapse ()
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expand ,

, collapse
_global_ void collapse (uchar* sLaplacianDataSrc, uchar*
sExpandDataSrc, uchar®* skExpandDataDst, size_t strideSrc, size_t
strideDst, int srcWidth, int srcHeight, int expWidth, int ex-
pHeight)
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