5 24 %55 8 1]
2012 4 8 H

RAIEFRO

Journal of System Simulation

\ol. 24 No. 8
Aug., 2012

—FhET CUDA B =4 Fl = tRaE 6 IS 2

B, m PR, KoL

(PR RF A F AR K A s 50 =, Fal 210093)

FE2KS: TP391.9

H OE. BB T7 AT CUDA M EZRIAAE. FimyREETMRS, KARLHEE, F4&
1 FA RSN F @A 5 0 BLFATAZR AR w209 3. K7 TAF CUDA 49,4 = 2] 729 E A%
K JERBIRIES], FRIRH T 5 b K R E; 871 T A F CUDA #9510 K 4548 % i
KA T b FF (b ik, Ry T ZHA IR AGEF it Gk, B RBAE T FF AR, AL
FE P AN T 4B K 59 B B B F, e Tt AMF AL, RGBT FRISIET Hik o)A B0k,
KEF: IR CUDA; GPU it J; &=

SCERARIRIG: A XEHS: 1004-731X (2012) 08-1633-05

Fast Fairing of 3D Point Clouds Using CUDA

TANG Jie, XU Bo, GONG Zhong-liang, WU Gang-shan
(National Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093, China)

Abstract: A CUDA-based point cloud fairing algorithm was proposed. The algorithm is composed of
four steps with great parallelism including point cloud space partitioning, K-nearest neighbors
searching, the normal estimation and fairing. A CUDA-based point cloud partition method as well as its
data structure which utilizes the uniform grid was designed, which improved the efficiency of
partitioning greatly. A CUDA-based algorithm for K-nearest neighbors search was designed. An
improved normal estimation method was proposed which utilized Gaussian weighted method to

calculating normal vector and improved the precision of normal estimation.

The impact factor of the

adjacent area was introduced to improve the effect of smoothing and alleviate the degree of over
smoothing. Finally, the experiments verify the effectiveness of the algorithm.
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