$16% HT1M w1 R BB 2 4k Vol. 16, No.7
2011 47 H Journal of Image and Graphics July, 2011

HEESKE, TPI91.9 XEARER: A XEHS: 1006-8961(2011)07-1262-07
WXRIERE Ak, B, HRIR, B, BT, IOF . BT B 3 RIS A (D] o G 2
18 ,2011,16(7) :1262-1268

ETZ=EAHEKERN 3 £RTWNEZE

FoE, mlkd, ARK, X, £XF, KFE

(P DS A 2 00 PR PR B2 0 7 0 e i SR 00 %, FE BT 210046)

B OE . B XA A 003 S PR S AG I N 2 [ 3 BT A R A S P 22 B R B — I T T 3 4 s ) X 4 ) A R
A S A 3 1 ——Space Sweep, IS TA T SRR % 5 N 23 18] 0 B O3 A BRI A 4 R K OB 3R R T 2 LA
Tl ARG, 1 O oL ) T — AR A AP AR ) 2 ) 5 TR 7 45 AT RS Bl 0 AR D o X R AR ZS R SR TS R A
ARG, 38 52 % 21 Ak 7 380 285 A0 25 ) 0F 4 A7 AR 28 K, A7 0 i i 0 7 2 () 0 R ] R b BERY AR S TT . 1%
BEARE T AR 3 4 2 a) % AR M)A 22 AG T BB, 3D GIS rp SNy zs [ S AT AR AR TR T M EOR SRR B
J& 38 X HE IR T A SCAE R Y SE

SRR A SSAGIN 5 2 [ 1 A S 5 21 o AR 5 R S B BR BT 53D GIS

Intersection detection algorithm for 3D objects utilizing
spatial sweeping strategy

Wang Yongzhi, Sheng Yehua, Zhou Liangchen, Guo Fei, Wang Yongjun, Zhang Pingfei
(Key Laboratory of Virtual Geographic Environment, MOE , Nanjing Normal University, Nanjing 210046 China)

Abstract; To resolve the problem that the traditional collision detection algorithm and spatial analysis operations in the
virtual scene have bad real-time performance, a fast intersection detection algorithm named SpaceSweep for three-
dimensional spatial objects is presented. Based on the distribution characters of spatial objects, the event points and their
lists are constructed firstly. After that, by using the spatial sweeping strategy, a series of imaginary spatial sweeping planes
are constructed adaptively. During the sweeping process, the state of the spatial objects is classified into death state, active
state and sleeping state. Only spatial objects in the active state are used to conduct of the intersection testing. Therefore,
many unnecessary intersection calculations are abstained, and the efficiency of the algorithm is improved. This algorithm
improves the efficiency of intersection detection between the three-dimensional objects in the virtual scene, and provides
strong technical support for real-time spatial analysis in 3D GIS. At last, the practicality of this algorithm is validated by
comparing tests.
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Fig. 1  Sate of spatial objects
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