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Abstract: The huge computation load is necessary commonly for the image processing,the research on the fast algorithm of im—
age denoising is very important for it is often used in the field.GPU(Graphic Processing Unit) is powerful for Data—Parallel Pro-
cessing but it is idle for the most of time.CUDA(Compute Unified Device Architecture) is a simple and easy to use for the gen—
eral purpose computation.A fast algorithm of image denoising is proposed based on the CUDA,it uses the power of GPU to ac—
celerate the process of image denoising and reduce the time significantly.
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VB 5 e AR R B (SDK) , B TR 2 C+HOSSME
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BNFE CUDA Driver, — NV TR F4FEIE L Application RIEH
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e SR RR T T e N LTS v 2 i A0S, Tl 3 B
o HEE) GPU ZiFEANE , CUDA B A4-(di45 GPU Sfefilfe
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AT, e BRSO 7 BE R BRI IR B JEAE S PRI R AR
AR AT I 26 AT A I A Ak 4 B3 AT A ) A G R 5
CUDA F2/5{E b B BE 20 40 i S /N Kk, ARG IE4T740
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WAFEEATH,
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H il ,NVIDIA {XAFHRE T Tesla 28491 GPU JFI§ CUDA 3
HE, 4% G80 LU BEMEITH) Quadro f2A-H Tesla B4, 78
SCSEI IO R GeForce 8400M GS, %R K1%A 16 M —
TEYLSTT, HEHAVEEIE A 1.1, 335 L0 CUDA J5FiRk.
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AT E, Xl TR ) window Radius WIES Q(p ) 4Bk
B N RAH LR, B N=2xwindow Radius+1, Py LLFE SZ56 4
FFHE window Radius=3, BMilif8 N=7,
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__global__ void Copy(TColor *dst,int imageW ,int imageH )

W __global__ PR € i) 55 WH A ER B0 8 — AN N A% kernal
BRI, ZE ML BV 7E GPU BT, NVCC 245X —iR5 53
2 GPU _ERATHATESE TR

Copy WAZERELH IR B R FIFATIEN GPU, Copy A%
BRI U RN F

int iDivUp(int a,int b){return((a % b)! =0)?(a/b+1):(alb);)}
dim3 grid(iDivUp(imageW , BLOCKDIM_X ),
iDivUp(imageH , BLOCKDIM_Y ) );
dim3 thread(BLOCKDIM_X ,BLOCKDIM_Y ) ;

Copy<<<grid, threads>>>(d_dst,,imageW ,imageH ) ;

Horp, gridactgrid.y SR TR A LA BEE  BIA L T iDi-
vUp (imageW , BLOCKDIM_X )*iDivUp (imageH , BLOCKDIM_Y )
A~ block s thread.x* thread.y ZEFRANRINLEFESE, RIEEAER
(block )N BLOCKDIM_X *BLOCKDIM_Y =8x8=64 /> thread.
2.2.2 KNN MEH Bt
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72 Copy WAZBRESR T KRR B 2R N AESh, AMECHAbAL R 5
KNN NAZ R LT HE IR KNN (0% oF B0 BERAHG 3 384T a0t
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KNN I R P AT

__global__void KNN(TColor*dst,int imageW ,int imageH,float Noise,

KNN, , (x)=

float lerpC);
KNN 8 SO -
int iDivUp(int a,int b){return((a % b)! =0)?(a/b+1):(alb);)}
dim3 grid(iDivUp(imageW ,BLOCKDIM_X ),
iDivUp(imageH , BLOCKDIM_Y ) );
dim3 thread(BLOCKDIM_X , BLOCKDIM_Y );
KNN <<<grid, thread >>>(d_dst, imageW ,imageH , 1.0f/(knnNoise*
knnNoise) ,lerpC) ;



F F B, RACF . CUDA A T oy teat Btk &%

it

2009,45(11) 185

2.2.3 BMP PR & EHURH ik
BMP [ i IS 4 EALURED, 78 CPU EigfT. A
24 REE BMP [KIE 00 S5 BN BMP [RGB AN 254 75T
{4 BMPHeader Fll BMPInfoHeader, 3X B 22 7 %t &G A0
FHYEE, i BMPInfoHeader.width 5 BI{$ ) S5 , T BMP-
InfoHeader.height DG S
BMPHeader Z5H4 44 SR A HALNT
typedef struct{
short type;
int size;
short reservedl;
short reserved2;
int offset;
}BMPHeader;
BMPInfoHeader Z5 1A SCAFH RN -
typedef struct{
int width;
int height;
int yPelsPerMeter;
int clrlmportant;
}JBMPInfoHeader;
BEA BMP BURH SCEEARBS BTN, BE S8 5 5
AL RGB =AafH.
fseek (fd, hdr.offset—sizeof (hdr)—sizeof (infoHdr ) ,SEEK_CUR);
for(y=0;y<infoHdr.height; y++){
for(x=0;x<infoHdr.width ; x++ ){
(dst)[(y*infoHdr.width+x ) ].z=fgetc(fd ) ;
(*dst)[ (y*infoHdr.width+x)].y=fgetc(fd) ;
(dst)[(y*infoHdr.width+x ) J.x=fgetc(fd) ;
}
for(x=0;x<(4-(3*infoHdr.width ) %4 ) %4 ; x++)
feetc(fd);
}
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AT HESEE S GPU b KNN IR E AT b, B8t T
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Bl 7 3K SO time.h, begin Fll end MRA{LN H I KNN 32
LR AT )
I KNN 7E CPU Bz {7 BER I RN -
long finish, start;
start=clock( ) ;
for(k=0;k<frame ; k++)
for(i=3;i<row—3;i++)
for(j=3;j<col-3;j++)
process(data,i,j);
finish=clock( ) ;
WA )25 WS ATEN H CPU BRRMAR BRI G 3N
printf("Time Per Frame=%.11f\n", (double )(finish—start)/ CLOCKS_
PER_SEC)
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3.3 O eseEs

H CUDA HIJEHATY I C IS TR, N5 6 5k 24 DiiFE
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Hor KNN 83 8IS KM K8 NVCC i8] GPU L3k
A 8. BRI B 0 UGB IR 2508 24 USRI $L
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# 1 KBGEIERS L

G4 1 2 3 4 5 6
[EgRAVIEZE 500100 700x300 900500 1100x700 1300x900 1500x1 100

CPU #EH4/ms 6.07 2261 47.35 80.13 120.64 169.71
GPU #8H(x10°ms) ~ 1.81 7.90 17.09 29.34 44.65 63.36
MG 3354 2862 2771 2731 2701 2678
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