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Abstract. OpenCASCADE provides a class BRepBuilderAPI_MakeFace to build topological faces. A
face maybe built from a surface, elementary surface from gp package, surface from Geom, from a wire
and find the surface automatically if possible, etc. If a face is built, how to check it for visualization?
What does PCurve means? The paper will answer those question.
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1. Introduction
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2. PCurve of a Face
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Figure 2.1 Mesh UV domain of a Surface
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Figure 2.2 A Smiley Face Meshed by Triangle
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£ Draw Test Harness H', OpenCASCADE 24 [ Xf[H ¥ PCurve FJ AL A4 peurve. i H]
peurve A2 A LUK — AN A AT A 1 peurve HRAEHA M) orientation PAAS[E] B ELIEAT TR . IX AN
A0S A T R A B A B IE R PR AE R A . T RIS A Tel iy 2 7E Draw Test Harness %) 2E 4 il
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2.1 Plane PCurve
OpenCASCADE H1[1)~F i IS 505 FE N

S(u,v)=P+u-D,+v-D,, (u, v) € (—oo, ) X (—o0, o).
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# 1. view the pcurves of a plane face

plane p

# trim the plane to (u,v)—>[-1, 1][-1, 1]
trim p p

# make the topo face
mkface p p

# extract the 2d curve of an edge on a face
pcurve p

# display pcurve in 2d viewer
avad
fit
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# display face in 3d viewer
vdisplay p
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~# Draw Test Harness

Hint: use "“pload ALL" command to load standard commands
Drawl11> plane p

Drawl21> trim p p 1 1 -1 1

Drawl31> mkface p p

Drawl41> pcurve p
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Figure 2.3 Color for PCurves
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Figure 2.4 Plane PCurves
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Figure 2.5 Plane Face in 3D Viewer



2.2 Cylinder PCurve
OpenCASCADE H [ A T K S 8T 29

S(u,v) =P+r-(cos(u)-Dy+sin(u)-Dy)+v-D,, (u,v) € [0, 2-7) X (—oo, o0).
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# 2. view the pcurves of a cylinder face

cylinder c

# trim the cylinder to (u,v)—>[0, 2pill0, 1]
trim ¢ ¢ *pi

# make the topo face
mkface c ¢

# extract the 2d curve of an edge on a face
pcurve c¢

# display pcurves in 2d viewer
avad

it
fit

# display face in 3d viewer

vdisplay ¢
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Figure 2.6 Cylinder PCurves
AR HE pourve B3 BRI AT %N, [RIAETHI Y peurves 52 44 180 B 15 A & HAE=

YErP )RR A RN ETR -




7| 3D View - Driverl/Viewerl/\ﬁewl[l lr'ﬂ::| (=] |_th

Figure 2.7 Cylinder Face in 3d Viewer

3.3 Cone PCurve
OpenCASCADE H [ #E TH 1 2 507 72 9 :

S(u,v) =P+ (r+v-sin(@)) - (cos(u) - Dx + sin(u) - Dy) +v-cos(®) - Dz, (u,v) € [0, 2- 1) X (—o0, o0).
AT R [ HE 1S A T, ERRAE w TS, AE v TS 6 AT BB AR A A T
IR peurve ) Tel BIAINTT FTR
# 3. view the pcurves of a cone face
cone co

# trim the cone to (u,v)->[0, 2pil[0, 1]
trim co co *pi

# make the topo face
mkface co co

# extract pcurves
pcurve co

# display pcurves in 2d viewer
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# display face in 3d viewer
vdisplay co
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Figure 2.8 Cone PCurves
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Figure 2.9 Cone Face in 3D viewer



3.4 Sphere PCurve
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S(u,v) =P+r-cos(v)-(cos(u)-Dy+sin(u)-Dy) +r-sin(v)-Dz, (u,v) € [0, 2-7) x [-7/2, m/2].
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# 4. view the pcurves of a sphere face
sphere s

# make the topo face
mkface s s

# extract pcurves
pcurve s

# display pcurves in 2d viewer
avad

it
fit

# display sphere face in 3d viewer
vdisplay s
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Figure 2.10 Sphere PCurves
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Figure 2.11 Sphere in 3d viewer

3.5 Torus PCurve
OpenCASCADE H A ¥ I [ S 807 #2h :

S(u,v) =P+ (r1+r2-cos(v)) - (cos(u) - Dy + sin(u) - Dy) + r2 - sin(v) - Dz, (u,v) € [0, 2-7) x [0, 2- 7).
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# 5. view the pcurves of a torus face

torus t

# make the topo face
mkface t t

# extract pcurves
pcurve t

# display pcurves in 2d viewer
avad
it
fit
# display torus in 3d viewer



vdisplay t
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Figuer 2.12 Torus PCurves
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Figure 2.13 Torus in 3d viewer



3. PCurve of a Face With Holes
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gluBeginSurface();
gluNurbsSurface(...);
gluBeginTrim();
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D gluBeginTrim();
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gluEndSurface();
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Figure 3.1 Parametric Trimming Curves
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Figure 3.2 Face with a Hole
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Figure 3.3 PCurve of a Face with one hole
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# test pcurve of a face with multi—holes
sphere s
mkface s s

pcylinder cl
pcylinder c2

ttranslate cl
ttranslate c2

bop s cl
bopcut s

bop s c2
bopcut s

explode s F
pcurve s 1

avad
it
fit
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Figure 3.4 A sphere face with 4 holes
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Figure 3.5 PCurves for a sphere with 4 holes
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plane p
trim p p
mkface p p

ptorus t

bop p t
bopcut s

vdisplay s

explode s F
pcurve s_1
pcurve s 2

av2d
it
fit
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Figure 3.6 A Plane cut a Torus
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Figure 3.7 PCurves for the faces
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4. Conclusion
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