10 2 Vol.10 No.2
2002 4 Optics and Precision Engineering Apr. 2002

1004 924X(2002)02 0226 05

CAD

MER, B, KM, £HFX
(% FAREAF MU T, # 4L 5K 430074)

CAD NURBS

, CAD
NURBS

2

cit ARt may i, NURBS 4K i1 I8

: TP391. 72 tA
1 gl -‘%_ 2 2
NURBS
STEP , , 3D ,
[1]
NU RBS Microsoft, Intel, IBM
, M aY a,
, Mira, 3D Studio Max, LightWave
, NURBS , CAD
, NURBS
, ,  NURBS , CAD
(Subdivision) , ,
, CAD
) CAD

:2001- 09 20; : 2002 01- 06



CAD 227

2 B ELWEFemy W&

, Y(t),t €70,1]
x(t) m
Y(t)= |y(t)|= i:ZO:Bf(t)Pi (1)
z(1)
P; €(Py, Py, P, -.P,), Bi(1)
P; Bi(t),
o 1L 0<: <1
B(t) = 0 t&/01

B'(t)= B%t) @B%1t),
B°1)= B°21)+ B°(21- 1),
B'(1) = QB(1)

= LB (2= k). (2
(1)
Bi(t)= B(t— i), t €[i,i+ m];
P’= (Po,P1, P2 Pu)’;
B(t)=[ - B'(t=1),B(t),B'(t+ 1), -]
(1) Yi(t)= B(t)P°
(2) )
B(t)= B(2t)S.

>

1
Sawki= Sk= 2—,(%:1).

Y(t)= B(t)P°
= B(2t)P'= B(2t)SP°

= B(21)P = B(2:1) P,
(3)
: . B
B(t) B(2¢),
P SP
Prl= spP, (4)
S
( )

1

Fig. 1 Examples of subdivision for curves in the plane.
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Fig. 2 Framework of applications of subdivision mod-

eling in a CAD system.
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Fig. 5 Gain inquired shape by boundary control.
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mesh created in AutoCAD.
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Fig. 7 Examples of application of surface subdivision

modeling(On the left is an initial mesh created
by CAD system, and on the right is the mesh

subdivided four times) .
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Research on the application of subdivision modeling in CAD systems

DENG Jun_min, BIN Hong zan, OU Shi_qi, LIANG Weiwen
(Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In existing CAD systems, classical NURBS patch method is used to build solids of irregular
topology with some drawbacks: difficult patching_up and trimming, expensive computing and hard exact
representing. However, in practical engineering application, there are many solids with complex shape,
which require smooth ness and are difficult to be combined with basic elements. Subdivision modeling is a
new and easily computing method, and can represent arbitrary topology, which has been widely researched
in CAD. In this paper, the principles and methods of surface subdivision are described, and the kernel tech-
nologies for subdivision including mesh creation, boundary control, normal control, transformation from
subdivision mesh to NURBS patch , Boolean calculation, etc., are studied. A scheme of using subdivision
modeling in existing CAD system is presented, and a prototyping system of subdivision modeling is con-

structed. The experiment proves that by using this scheme, the modeling time is shortened and the efficien-

cy is improved.
Key words: computer aided testing; subdivision surface; NURBS patches; boundary control
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