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A Polygon Collision Detection Algorithm Based on
Rectangular Bounding Volume

ZHOU Zhi-ping, ZHANG Sa-bing, WU Jie-yi, BAI Wei-dong
(The CIMS Center of Southeast University, Nanjing 210096)

Abstract Collision detection is a prevalent problem in computer graphics. A fast, accurate and feasible collision
detection algorithm is important for an application. In this paper, a new planar simple polygon intersection
algorithm, based on 2D axis-aligned bounding rectangle data structure, is presented for the polygons subjected to
simple and unreformed movement. A new partition strategy for geometrical graphics according to the axial
monotony, and the pre-checking process between 2D axis-aligned bounding rectangles reduce the number of
unnecessary edge-pairs to be checked efficiently,so the algorithm can terminate promptly. After the partition along
with coordinate axis, the interference checking between monotone chains proceeds. A novel search method based
on sweep-line theory is adopted to eliminate the number of collision test for both segment-pairs and bounding
volume-pairs drastically. So it can prompt the execution of algorithm. The accurate intersections, as well as the
first occurrence of intersection between two objects subjected to a dynamic environment, are acquired by less
arithmetical operation. The experimental results indicate that the complexity is far less than O (Np X Ng)for
generic polygons,even asymptotically O(Np-+ Ng) for two convex polygons, wherein Ny, Nq denote the vertex
number of two polygons P,Q respectively. So, it is a fast and efficient algorithm.

Keywords simple polygons, bounding volume, pre-check, collision detection
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A—MATERAEKELAE P FHESEAERT
P 5ZUF QH#FTEEATRAN, REZHE Q
PRBRERN L 5XNE PiHTEEENR,H
{8 Er HHRLEH B Box () N Box (Q)# S
Ep M1 Eq ¥ 2 Box(lo) N Box(P)# W H % Eq,
Hrh E,CEq, EeCEq; RGN Er Ml Eq Mih B ¥
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FE 2 3 X IFBR A, A4
SHERMEZEETHRN.
MAXEEHTHTEIEMSRIER 1L 2.
RIPR, ZEEBFA Visual CY6. 0 RE ,7E P
N 1.7GHz, 256MB W T & Windows 2000 £& 4t
FEPET M- FEEHE P,Q#1T T WK,
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RBITEZ KRN BAXRIWE RS Kby
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TWREN GE &L KBRZ AEg L KBRZX AEA LR KBRK
€. 9) ¢/ ) ) ) )
6 9.79 2.20 12 4.72 16.72 2.77
10 9. 67 2.10 20 6. 68 26. 63 2.93
15 9.74 2.08 30 7.97 37.97 3.08
20 9.92 2. 05 40 9.23 49.23 3.04
30 10.02 2.05 60 11.25 71.25 3.18
40 10.11 2.05 80 11.39 91.39 3.11
50 10.13 2.02 100 12.35 112. 35 3.00
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20 15 293.73 57. 46 40 364. 96 404. 96 57.46
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B #
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&> ¢/ 9] @ ¢/ 9 O ¢/ 9
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20 82.03 12.09 40 182. 81 222. 81 12.09
30 119. 67 13.27 60 379. 35 439.35 13.27
40 157. 35 14.25 80 650. 38 730. 38 14.25
50 194. 84 15.14 100 988. 14 1088. 14 15. 14
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AR, 253 RO E B R AR EHERR , 1 T
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R Tk €

% 3 o B B TR £ i T A T AR A X S
WARABEN. B THAART R, TR
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Dk 3 BRARRE AR CE BRI B X AR
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RReRS 2 00 B B AR AR AR, U R TR AR B
Xt F B85 K A 1B 3 8 B30 T R B8, R A X 5B 3
BRIV, TURZEHEAHLEER WA S
—A YRS REBES, A REN KPR —
A BTG AT AR B BT, RIS R xR A AR 4
XERAFTRBNOEAEH N FEBES, & F
2 B A7 B R T R AT B B 0 R A
HUWH AL TFRs REEER/D N TikEE
H, B RERBTEHLETUSIAR G, 4
RWRE, ARBEHWESEHE, RERRAEN
RESKAEHSREENAER RERES
30 5 7 B R R PR S R A AL, R AT BT
BREMNS 1NE,

B TFEEOERERRR T SEEERELM
FEK, B FLBESBULFRTROMEER &
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