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A AT JRER B GPU; CUDA
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BT WA AR 2 7 B T ok SRR, 0 OROIASE = 4 J5 s i DLIA 31 SIS 25 i) (1) 225K
b TR ORI IR e, A2 il I 45 5 SR I T AR F (R i 7. BT AL B2
(Graphics Processing Unit, GPU) HJHIIL N SERTARZ G AL TR R, #)5Ash CPU
PATH TSR 26 TARRER 2 GPU LI, KORIEE T CPU I 574H, GPU JUAT 1) ] g B8 2 B
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AT 7

2007 4, nVidia AN A B TiHHE G — R %5428 (Compute Unified Device
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(Application Programming Interface, API) FnlLLEIEZE C Wm0l 5 HEEEAE GPU
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ZREMERM T IATA R hTAEVERE. AT AN TR E#CA W L%, CUDA #i& 4
HEH 7R 2 AR TR A5 | L5 ZL S . 2008 445 P S RF CUDA g AR L 1) S5 < AH 4 T i
FIRif CUDA CUfEAR 2 AUARIF N, RIS T AR R e A2 = el ML 5 T, A
WA CUDA BORMIBFTTIEAL Tl D B, R REH AR 351 2h, AIEASA MR K CUDA £
AR 58 R B AT AAT .

ARSCIA) 2 H R R G R e 2 B SERREA T Inid, SR A )52 GPU H [ CUDA G REsi AL,
] CUDA G FEECARAH] GPU (0 242 I ATis D fE ] DR KRR e mvh S, R Sk
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LB FVE IO REA S EE ™ ° 7, SRR 0 o O SR T A 1A R AN 3 1
i, MBERE EIRE MBS R I TT I R — 40 2, IR S 4 o ol = 4R 1k,
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End
End
End
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AT AR AT S5 B I AT TS TAEAS 45 GPU, 1&474E GPU _Eff) CUDA JF4T 144 sk Bhk Ay
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Fig.1 The thread structure of CUDA
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4.1 KIIE

SEEG T ESEHL CPU 24 Intel (R)  Pentium (R) Dual E2200, #5 2.20GHz, 1GB
(FIN 47, GPU Sk NVIDIA Quadro FX380, 16 4> CUDA FATAbHHZE4%.Lr, 256 MB GDDR3 A%,
BAYEZR SN Windows XP Professional 2002,

SIS TP B AR 256 x 256 x 256 [RIBE 4 =48 CT Bidf . 256 x 256 x 256 [1H 4%
LA 23 b = A Ml R B R 251 x 387 x 67 [ FE At th [X = 2 b 5 5ot
4.2 KILER

Kl 2 & =4 CT B il, RISEEAE 75 F CUDA J7 343 BT f L5 . mT LA
F i, F CUDA J7 45 B ml Wik G 5 H S ik A1 7043 B G SE A R, — e 2= 51
WHIR LR B/ AR, G HEGHRAA T o A Gedk b 22 R 2 kb e AEVHSC TR 7 TH,  2H3K
PRS2 2. 313 s, i CUDA SEHLIG 0. 75 s, TSR JER M 3 %7

¥
15

B2 JHEEdE Al pE ik se gl (42D FA CUDA sizBL ()
Fig.2 Foot data visualization by software (left) and CUDA (right)

Inlines

50—

P 3 SpraEs HUOR o RS s T 2l ks Bl (42D R CUDA sEBR CFR)D
Fig.3 Seismic data visualization of Xinjiang’s Tarim Basin by software (left) and CUDA (right)
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TR ORI 5. 3 1%

K 4 JEE AKX 251 x 387 x 67 [K)SZ B = 4 H 7 H0 vl A0 A0 AR . 1B AP i b
TN T RMR R B0 A, ARSI 1. 172s, CUDA sEBL I 0.281s, AR F K
0 4.2 %,

; oc 150 _E'I 10 250 i) 50 100 150

Pl 4 B AR J i DX e s FH B3 A s (2D A CUDA 3 D
Fig.4 Seismic data visualization of a foreign area by software(left) and CUDA(right)

R 1A T A A SRS > A BRI R P AR I a), BRI b . 4%, HI CUDA
SIS E B FEAEV SRR AT T R P, FEACREI L SN AT T B s it 2. R 1
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Table 1 Rendering time and speedup ratio

SCHLIN ) /s

EAE/TEIN Jnig b
CPU CUDA
256 x 256 x 256 A Hd 2.313 0. 750 3.08
256 x 256 x 256 [FIHh = HE 2. 500 0. 469 5.33
251 x 387 x 67 MK 1.172 0.281 4.17

5 £ig

HY CUDA SEBLKI e e S0 5 AR A S BRI L, B BB AT BEAR, T2 Bl AT T
MR ER . HATAAER U GPU BRI B AFA IR, S8R R, AREa it it 17,
AR B AR AT 20 BN 73 BRBEAT VL, W Bz (e L Re e AT, b Bk i
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CUDA-based Parallel Visualization of 3D Data

XU Sai-hua, ZHANG Er-hua™

Department of Computer Science and Technology, Nanjing
University of Science and Technology, Nanjing 210094, China

Abstract: Visualization in scientific computing is a new field of study proposed and developed in developed
countries in the 20th century and the late 80’s. Using Computer Graphics and Image processing techniques, 3D
data can be converted to graphics or images displayed on screen for interactive processing. The main methods
include surface visualization and volume rendering. Ray-casting algorithm is the most classical method of volume
rendering methods about 3D data, which has higher image quality but longer calculation time. CUDA-based
programming technique using the GPU hypercore parallel computing function, can significantly improve the
calculation speed, and realize the real-time visualization of large-scale 3D data.

Key words: visualization; ray-casting; GPU; CUDA
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