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xiangliang (A)
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BOOL qiujiac (A, E)

{

Step 1. HHRAMAR BPAEANAHEETERHLFTEFBEFREA W recurn TRUE.

Step 2. HHH AMAE BMFEFXTHFEAZEZR W return FALSE,
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Step 3. s=xiangliang(A) ,t =xiangliang(8).

Step 4. & s=NULL = r=NULL, M return FALSE.

Step 5. #F sE B B :E A Q return TRUE,

Step 6. MBHAH A NAEXNAHLTFHE U EASANIE BARKKEEAR ARASTL, ERE
FERMERARSHRC—BRBERAT O ARAERAEHAK AMBHFERBATEAM A 5,
BAMB FHNEEIRSFARNBS TR EEHEAX— 8,3 qivjiac(4,, B )=TRUE. [l return
TRUE. & W e 8 047

Step 7. MBAR BNAEXNIESTFAR ANFERANTE MAERBEEAR BN FAEFAEBE
AEXNERESHREC—OHNBRENT 0. HEAFAEWMARAMNE HAEREDFERNMAA B8
BANB PRTENRLTFARBPERM M. S EBER R — 48, & qiviac(A, .81 =TRUE, I reture
TRUE. & M, 8k S 17,

Step 8. return FALSE.
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Fig. 1 Two intersected polyhedra Fig. 2 Two polyhedra intersected on only edges not vertex
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Tahle 1 Experimental results of the algorithm (Experimented on IBM 486)
F1 BEMNETRYEGEIBM 486 EHAT)

Problem scale® Execution time@{s)
No. of A’s constraints® No. of B’s constraints No. of instance® | maxmum® minimum®  average®
60 60 30 0.03 0. 01 0.01
80 A0 3c 0. 04 0. 01 0.01
80 80 20 0. 06 Q.02 0. 03
1C0 100 20 0.14 0.07 0. 09
250 250 20 1. 53 1.2 1.52
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A Fast Algorithm to Determine Whether the Intersection of Two Convex Regions
Is Empty

REN Shi-jun'? HONG Bing-rong' MENG Qing-xin®

S Department of Computer Science and Fngineering  Harbin Institute of Techuology  Harbin  150001)

Y Department of Mechanical Engineering Harbin Ergineering University  Harbin 1500012

Abstract Collision detection algorithms play a very important role in the field of robor path plenning. Ina
simulation system of intelligent robot, collision detection takes up a large portion of the time for the robet ic
plan a complete path from the initial position to the final position. Su how to reduce the time the rebot uses to
detect collision becomes a key problem. But collisicn detection finally will transform to a problem 1o determine
whether the intersection of two convex regions formed by linear inegualities is cmpty or not. The authors pre-
sent a new algorithm in this paper. Firstly, a vector pointing from one polyhedron to the other i1s picked. Then
the authars start to find an intersection plane of vne polyhedron based on the scalar product of the norm vector
of the plane and the picked vector. If such a plane is found . the intersection of the two convex polyhedra is not
empty.

Key words Path planning, collisiun delection, robot, lincar inequality.
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