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Abstract. This paper is concerned with parametric curves and surfaces definitions, such as singular
point and regular point and their application in OpenCascade. The two most common methods of
representing curves and surfaces in geometric modeling are implicit equations and parametric
functions. Successful geometric modeling is done using both techniques. When you use parametric
functions to represent curves and surfaces, you need to pay attention for the characteristic of it, such
as singularity of parametric functions.

Key words. OpenCascade, Parametric Curves, Parametric Surfaces, Singular Point, Regular Point

1. Introduction

FEUE R R, PR F R B 28 T R R 71 2 R R /R (Implicit equations) F1S%4
#7~ (Parametric functions) o HASHFRI/RH TGRSR, THEA S BUERR E SR 50m
WAT TR RO T UM R E Bk —. T2 8 ddhim, BRREFEREFEEREE A S
AR, ke AR AT i AR 77 (. 78 JUAT& 2 4% OpenCascade ', A2 KA
SR FINFRF & M, FOAE . JEEHE B MR Z i 2 Bezier #hZk i #l &S
RN . AL FEL A OpenCascade X 250527~ 1Y Hh e il i — L6 Bk AT U8, iR 244
G B AT P AL ER A, ) ane) R A S e SN B SEBRAE A ) AR


mailto:eryar@163.com

Parametric Curves and Surfaces in OpenCascade

2. Preliminaries

2.1 Parametric Curves
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2.2 Parametric Surfaces
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Figure 2.2.1 Parametric Surface
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Figure 2.2.2 Parametric surface and Isoparametric curves
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Figure 2.2.3 Tangents on a surface
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3. Advantages of Parametric Functions
3.1 5% Bounded
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Figure 3.1 Get bound of parametric curve and surface
3.2 A Orientation

ISR RIS H T Z)—1~ )7\ (natural direction) , W% a<u<<b, HZk
C(w) 7RI M C@)E] C(b). X TR S, 77 17 A i v ] o

£ OpenCascade H 5 FHHM2& TopAbs_Orientation & 3 1 77 [ I JLHH SR . 5 3R M2 () 5
]9 TopAbs FORWARD, NIZ7R14 (118 %8 J7 ] 5 240t 4 (¥ natural direction AH[F]; 45 4
TopAbs_REVERSED, NIZ/Ri1ZH 77 [0 524l 4k i) natural direction 1. JEfLhi, A
i [ 51715 TopAbs_ FORWARD, T [i f1 5 ] 5 2 0 it 1o R0y g A IR) s 45 T AR 1) oy
TopAbs REVERSED, T 5 [r] 15 25 35 h 1 i35 e AH

TopoDS_Shape

+Orientation()
+Oriented()

Figure 3.2 Orientation of TopoDS Shape
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Figure 3.3 Get point on parametric curve and surface
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4. Disadvantages of Parametric Functions
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Figure 4.1 Compute the parameters of a given point for curve and surface
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Figure 4.2 Singularity of Sphere and its Degenerated Edges
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Figure 4.3 Singularity of Cone and its Seam Edge
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//

//function : Degenerated

//purpose : Returns True if the edge is degenerated.
//

Standard Boolean BRep Tool::Degenerated(const TopoDS Edge& E)
{
return (*((Handle (BRep TEdge)*)&E. TShape ()))->Degenerated() ;
}
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5. Code Demo

I FE PR K i B OpenCascade H 803878 1Bk B A 75 50 B /N 1B AL 1% B 1 2
BN v=-n/2 Fl v=m /2. FEFEER T WA AN E 3R 3 5 HAH SR A 454,  andid4h
FIA R 2 5 FHAR ST -




Parametric Curves and Surfaces in OpenCascade

R a0 Y 25 R U0 R o -




Parametric Curves and Surfaces in OpenCascade

v | '
C:\Windows\system32\cmd.exe {ﬂ‘éj

Edge is Degenerated: True
Edge parameters on face:
<@, 1.5788)>
(6.28319,. 1.57688)>

Edge is Degenerated: False

Edge parameters on face:
(6.28319,. —-1.5788)>
(6.28319,. 1.5788>

Edge is Degenerated: True
Edge parameters on face:
(8, —-1.5788>
(6.28319,. —-1.5788)

Edge is Degenerated: False
Edge parameters on face:
@, —-1.5788>
8. 1.5788>

Press any key to continue . . .
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6. Conclusions
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Learning a foreign language was one of the most difficult yet most rewarding experiences of my life.
Although at times, learning a language was frustrating it was well worth the effort.

Learning a foreign language has been a most trying experience for me, but one that [ wouldn’t trade
for anything. Not only did learning another language teach me the value of hard work, but it also
gave me insights into another culture, and my mind was opened to new ways of seeing things. The
most wonderful result of having learned a foreign language was that I could communicate with
many more people than before. Talking with people is one of my favorite activities, so being able to
speak a new language lets me meet new people, participate in conversations, and form new,
unforgettable friendships. Now that I speak a foreign language, instead of staring into space when
English is being spoken, I can participate and make friends. I am able to reach out to others and
bridge the gap between my language and culture and theirs.

) a foreign language il OpenCascade BY At H7 i F4) 1 [FI A& H »
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