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ETF CUDA 9 1TIEELE
X, AT, BEE

TLIRRHICR S FBLERE, BT 212003

& E: GPU(EIEANHEATT) AT LA A 2k b B 5 55045 , PRI I A ST L8 4 B A R P A5 54 Ak B 45 358 () BF 5 44
Mo BEXTIUA GPU Y e v b #4155 A5 R et A ] sl AH RIS Y 35 st sl A A0 5 R P AT RIS S T AR R Y R, 7 S
A GPU JE PR M BEAl R T —Fp e T CUDA (G — AR & 280 ) (sl e YLy ik . AR IA 1Y GPU Ji e
SR N 7 (AR 3 2 AR AR AR, AT | HR R B N A BOABE & 5 SR 2 W B DAL R AR LA Bt v e 72
PP, DT 5 ) A2 it A T ) D ik R ST I G () it , 3 Vi G i AR ) DU A T e Rk AT Fs il . S
SRR 2T X e IR )RR B R RICR , B A S e G

K4BIA : 1E Y GPUIEATIHE ; CUDA

Based on the parallel rendering algorithm in CUDA

Liu Zhen, Hao Dongning, Mei Xiangdong
JiangSu University of Science and Technology, Zhenjiang 212003, China

Abstract . GPUS can deal with massive data quickly and efficiently. Therefore, in recent years, it becomes a research hots-
pot in the field of images processing. The existing GPU rendering algorithms have a low utilization rate of resources and ex-
cessive bandwidth consumption in dealing with scene models containing a lot of the same or similar models. Therefore, a
method of accelerated rendering based on CUDA is proposed on the basis of the original shader architecture in the GPU. In
our method, building the corresponding model according to the existing GPU rendering model, and then finding out its defi-
ciencies through model thus derivate constant memory concepts. Then analyzing the features of the constant memory and its
effects on the rendering, thus deriving a method based on constant memory to accelerate rendering. The whole rendering
process can be controlled by the rendering algorithm. The experimental results show that this method has a good effect to
solve the above problems and accelerate rendering finally

Key words: render; graphic processing unit (GPU) ; parallel computing; compute unified device architecture (CUDA)
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SCERFTAE JF AT GPU o Be 0K 1y R Afi | 58 00 A 4%
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1 ETF GPU EREER B

VL f e AR 3R AR IO A e R Y B
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SHRIE RS 4 AP B.

GPU yif e S 52 il 3D 780 3] PR A 3t e T
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R B S 7 1 OGN L R R R T
BB, GPU Hii i &1 {5 U 2 LS 53 %] 3D 375 0
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1.1 GPU;E:
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< RJHGEAE . SURGAT >

K1 GPU YL FEA
Fig. 1  GPU render flow chart
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Fig. 2 Constant memory visit deposit model
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FIFATH A i 2SR e il GPU it J2 4%
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2.1 EHiERR

AR ST YL R T A AR D) RE I L R R
I, R AR TR T

1) f#i ] CUDA $i AR d 62k BRER R, N5
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T A TR B S I O 5

2) DA 2540 i T b i Y, B 25 4
BEAY s Ak b AR P

3) e BAFHE CPU |5 LAY 15 A GPU 1)
N

4) 5 R 3 AR 2 1 W Y £ 5 B AR 3 T R A P
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5) MR BR 4) h AR E G & AR RS
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2.2 EHF CUDA W RS

CUDA $ARBYFEANEL 3 LT 4 20

1) 3 BE A LR A7 23 1] 5

2) R EA A AR S A GPU

3) MIHI GPU AT BRI

4) FiH AR R 45 RAL ml CPU

A TEEBO T BRI R) GPU i YA iy, 71
fli 1] CUDA AR 585375 & LA MR I -

1) S50 3 Bk A7 AR S AR5 R B 3L
e RAE i 1 RS AR , S BE SR O AE i A B , W)
I EARAIE S BC 4 16 A 1% 22 20 A 1 B0 A i b ik 22
AHTA], PR PR 19 23 BC b 52 A B9 B %1
FETE G A O, AR AR
A TEAL IR i 2ok 72 b B 2 OR A L R H 2 [R] (1) 3
f& i R i S RNZE E R T warp T A8 (5 45
R e — B B2 305 75 58 MU, GPU £33 5
__syncthreads () [i] 25 % 155 LAB)7 1F 8 45, [ 20 58
R FREAT T — R B A ST

2) i E AR T AR A B R, B 1k TE 3
REL, BEIE DLBARRR Ay B 3B — YO kA7 I
ATAb 3

3)7E GPU W4T, 4 S ah M 2™ FE L 32
e id e i) P RE , 7R SR BTN o R Bl 43 3,
T UL SR FH VA 29 B3 b 0 S A AR R A 1 R
TR,
2.3 mEIEIT

ZE4y 201 WA 2.2 TR, B e R A CUDAMY
Fi RFE Visual Studio 2010 FF &4 o)t vg g o8
(OGZBER A% ) , FEAEAS 32 R FH 6 ) 31550 R 4
B 2 PR o3 o 2B BR8N T A B —HE )
DA 2 — IR B 3 5, e A 2 41 b
T AR R
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s I AT

Struct Sphere {

float r,b,g;

float radius;

float x,y,z;

__device__ float target( float sx, float sy, float “n) {

float dx = sx-x;

float dy = sy-y;

© rhH KR BT AR T

1459



1460

PEERERF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol. 18 ,No. 11,Nov. 2013

if(dx * dx + dy * dy <radius * radius) {
float dz = sqrif( radius  radius ~ dx # dx — dy # dy) ;
“n = do/sqrtf(radivs # radius) ; |
Return dz +z; | |
FH A1) target (float sx, float sy, float “n) FRATT
AT B S i S A R T A Y BEES, FH TORIE
1 2R 3R T R I, i 4% 30T Y- T ) A R SR T
P UL B X BRI constant WAFHEAT E S, LA
BRIETBAY A S5, B
__constant__ Spheres[ SPHERES | ;
A9 B DA A8 % T i R AR OO, D0k v SR T Y
P AT, £ H 52 B[] TR R 0 e 6 T
B 535 SR A B IX 53 o
__ slobal_void kernel (unsigned char * pir) |
int x = threadldx. x + blockIdx. x * blockDim. x;
int y = threadlds. y + blockIdx. y # blockDim. y;
int offset = x +y % blockDim. x # gridDim. x;
float ox = (x-DIM/2) ;
float oy = (y-DIM/2);
float r=0,g=0,b =0;
float maxz = -INF;
for (int i =0;i < SPHERES ;i + + )
P GPU BAZ eRBGHA TOCZR BRI , Fe 4 TR )
T P9 A URCR

3 KWEERSH

MR FFEE . CUDA 4 GPU: Nvidia Geforce GT
320M CPU: Intel (R) Core (TM) i3 M 350 @
2.27 GHz(4 #) W7##:2 GB.,

Ik D EAG A [ 4 3 F 3ok T ASE A 3 5 R0 HLA T
LIAR) 3 1) b ot TR A 2 37 35 Ay 3k S 451, 00 A 90
iR 1 K 2 FoR.

F1 FRERBELMAER

x2 BHHEHEIEBEZMXER

Table 2 Free surface model rendering test results

Yy sy CUbA

SIS/ hisE/min 9 CUDA/min I3 /4%
1768 39 97 o
8438 34 52 1.53
474 19 28 1.47
188 10 13 1.3

Table 1 Spherical model rendering test results
BETH ?Egi% ;ﬂgj s CUEII)'?VS jm/i%i?tt
1 000 96 37 71 1.92
500 48 21 38 1.81
250 24 15 27 1.8
100 9.6 13 20 1.54

HIZR 1 Al e A2 KT eI 2R 26 A A TR
HORERV U i e A e R S I NCR TS ST DG
REAS B Ly /DT S st 18], I A BE 14 31 o A Bl
Y S AN 2B N, SER ORI 3
Kl 4 Fr7R o

K3 Bk
Fig. 3 Spherical model

Fig. 4 Free surface model

4 & it

BT GPU JFAT 7 iR X E Je i AT s ab 21, R
CUDA ZEF4 1 i) 12 AT (constant INAF ) SHYIAR,
SIA Y GPU I8 YL T FE A i ) 34T Ho 488, UE A 72
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