Hi53% 55 341
201345 H

X % ® I XK ¥ F R
Journal of Dalian University of Technology

Vol. 53, No. 3
May 2 0 1 3

XEHES: 1000-8608(2013)03-0376-06

L2 5 v e B A gy b i 22 s DR T3 T Tk

rxE T

I OBOAT,

# 0k &, & 3R,

(REBIAF IRIBEFR, 27 K& 116024 )

WE: yVHAEX5EREH 0 E X X R R IMAFE 205 8L AR 20 b E R %
ML B H 4 5 Catmull-Clark 204 8 T 5k X 89 8 2 7 . & 28, M2 — A 38y 4R
iy, 2 Catmull-Clark W2 @ o A R~ KB . MG M@ B EE A E Wt HRalE
G ELAEAETHRNER AR HRFSEEAMRNE) AR REA>BTE N K
BEIEREE RE A2 TER Z R0 5B K. B, B — % RA 0o %I 2 4 83
BEETHRMNEA E s 5 EE XN WA BT FHERXA.

KGR : BAG a5 E R HELEM
MEARERE: A

FESEKS. TP391

s TB KW & R E

0o Hl

240 H T A L A0 s ) IR A R — R £ 4 3 KL
) Sy Rl F) o 229 08 42 1] 19 A% S — U AR 4R AR S
T S 2 3 T ) S 2 8 A IO L e
) PO A AN W 48 73 T A 380 £ 0 K i IR T R Ay 44
gy, H T, 400 th e gz 0 T EALE
T2 AL Bl A TR, — 26 G R] R 2 T Al
3 i R Tl U CE )z iR TR S
G HH TR 2 A5 A0 R G v — A R R [R) L 2K S A
G A TAT SR S2 AN AR TS BILA Bl LA B 1 40 4
SR [ T () b 2 i PR B N T e R R R LT
RN 45 5 S v ) LAY R

AT ¢ T L2 5 40 73 il 1 oK 52 09 AT 5 ik )
T2 L ARG 53 T R A8 B B ST o, — A gt
M) P 0 PR PR ) 788 A 3 B AR 38 IR JZE
FE ) P00 A% 22 ) AR A2 DX 18 38 TSR o L 3 4 i 1)
A% I8 B 9 B K A0 o ORI L A BE AT 40 4 i T
Z NN BSRAZ . 328 T 05 18 2o 4 /N A 5 T A T Y 4
BRI R R oK 28 B 28R (X 26 07 vk AT A —
SE 1 Jr BRAE o ph T 1 RO A Bl 4 A T RE
SR BLRLT BRR A 0 < A1 J2 U F il 90 A% 22 8] AH 22
17T 240 3 H T 22 ) A A 52 5 A1 = O 4 1] A 22 (8]
ANAHZE T 240 43 i TS 2 [R) A 58 3B AT — b2 5 00 gk

KB BHEE. 2012-12-28; fEE BHHI: 2013-04-06.

R B NN 2 e AN I T B T 'l
SN P B bl B L TR S L N TS 7 W ¢
SR N L H SR B — o A0 A OB A o A% AR
By T AR RAE. e b, EA 52
T A SR 28 14 7 15 A FH T il e 1548 45 40 43 il
T SR A2 1 [ 880 (EL7E 1 G B8 4 43 i T D A ) 2 90
RS AR FINGE R 1 O 3R 40 43 i T Y
Y — R 22 108 W A% 19 5078 DR A RB AR A3 B0 1 T3
PEfE.

Xof T AR AR R () SR A TH R e PR |
i N R b 4 28 A 58 114 TN S T 2 i 35 i A 2
LAY () =R B A 4 it T K A B L N
THAER BT F AL AE L o = 80098 2R A 38 0 A% T
KM T R M. Ry g e DA ) B8, AR SR S5 4 AT R
7% Catmull-Clark "™ 41 43 iy /1 5 i P9 4% (9 ¥ $5 25
4, B 240 4 i T 40 5 A AN 41 43 il T I e 22 G
oy BIFEAR 45 A AL & T V6 AR I B AR A3 TR SR
P& A B4 S Catmull-Clark 4643 i 18 5K 52
17 .

1 Catmull-Clark #i 7y ih i

Catmull-Clark 20 73 # 20% F 1-4 1042 1)
43 B0 A BT A T T DU 1 T A ) 28 AT TR

EZE® . KRBT (1983, B 14 FRAS " (1958, 5, ##2. i 14 5 il . E-mail : mjwang@dlut. edu. cn.



%3

AETH. B 5 B R R kit &7 & 377

4143 B . Catmull-Clark 414345 X A= 5l 1) 37 45 a]
DA Sk 37 T A5 B 0 ROR T, 3 AL, [ 1 Jr
AN CNAELEE T B I B Catmull-Clark 4 43 380 355 1

ENE

1
41v v,

ENES

ENEE

(a) HTHELA

(b) FritL s
B 1 Catmull-Clark 28 4 M

Fig. 1 Catmull-Clark subdivision masks
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Fig.2 Topological structure of Catmull-Clark
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Fig. 3 Cell data structure
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Fig. 5 Flowchart of algorithm for computing line/

Catmull-Clark subdivision surface intersection
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An efficient algorithm for computing intersection between line

and high precision subdivision surface

ZHU Jian-ning,

WANG Min-jie" ,

WEI

Zhao-cheng, CAO Bin

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: To solve the problem of inefficiency and poor stability in computing intersection between

line and high precision subdivision surface, an efficient method is presented for computing intersection

between line and Catmull-Clark subdivision surface by utilizing topological

subdivision surface.

characteristics of

Firstly, a new data structure is constructed for piecewise representation of

Catmull-Clark subdivision surface. Then, an axis aligned bounding box (AABB) is created for each

subdivision surface patch. Based on AABB collision detection technology, subdivision surface patches

non-intersecting the line can be eliminated rapidly. Subdivision surface patch multi-segmentation

technology is presented on the basis of topological characteristics of subdivision surface patch. Lastly,

quadrilateral face intersecting the line can be determined and intersection point can be obtained by

combination of multi-segmentation and AABB collision detection technology.

Key words: line/subdivision surface intersection; data structure; divide and conquer strategy; multi-

segmentation



