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—. 5|5 Introduction
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XIS o SEAR I G W 2 B R ARk 3, TR 1 S ER e B £ 147 o T ) SO b
HiAFRREIR, AR LR IFEE, Wil X H AR E R

WRERE— AN EBERE R R A RE B ILAEE (Geometry) FlHHFME B
(Topology) BN/ TH . $HAME SRR LTS, 1. WREELR, CIXRIIERL SR
FoRM) CEEET. TRARRUAE BRI AR RS EMULA. filhn, TEARRREAN AT
S b, o SOX — il FE R R SR LS R BhA, SRR TR AE = 4 )
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OpenCascade H' JLff] (Geometry) 544 (Topology) MI9¢ &M &% LA T XA L.
B U {5 B AE BRep WA BMAELENT,  M2AK M T HANMAAER . 18 4k 7K TopoDS
A R FRAN ST T %78 (BRep) AL, 41 N EFTR:

‘ TopoDS_TCompound ‘

‘ TopoDS_TCompSolid ‘

‘ TopoDS_TEdge
‘ TopoDS_TVertex

Figure 1.1 Topology data structure in OpenCascade
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(face), 43%|N BRep TVertex. BRep TEdge. BRep TFace. BRep TVertex H = E A & —
A A (x,y, z) BdE: JU i 28l 24772 T BRep_TEdge ', BRep_TEdge ' AMX L
F& 7 LA, S HARIRA L5 E; BRep TFace " 32 EALE LA il i S FoAh i L
B, W e = MAE 0% . A FEXS OpenCascade [¥) BRep R~ H LT £k 2H47 Ui B,

K £ Ji5 T 73 H Topology 73 (113 5 F2 Fy I 2K i BH 3K = Fofr ¥ b £ 40 v 23 ) L A R £ ) L AT {5
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—. 7R Example Code
£ OpenCascade $2 /1) 3C#4 (BRep Format Description White Paper) X} BRep SCF%

AT T . BRep SUAFI LR B8 7 =it 2k, ARAE SOR b hR gk B, A LR
PRI SRR BB E AT, AR AR R M L SE B Z- IR P 2 R s«







i FEF¥ (BRep Format Description White Paper) H11] JLfA[3# % (Geometry Section)
=4EMiZk (3D Curves) 7% 43 15 FH 28 GeomTools FRIEH S R £y 21 57 A1 ST A o




14§ ] GeomTools::Write() I i i (1) N 5 5 BRep U+ —3, 48 A GeomTools::Dump()
WAL E S B E R N BT X EE R AR, K AR A4 B S0 geometryCurve. txt HY,
B 1S B 0 R PR







=. #2FF¥i# Example Description
3.1 E#& Line
ZNE
// 3D curve record 1: Line.
// Example: 1103010
Handle Geom Line theLine = new Geom Line(gp Pnt(1, 0, 3), gp Dir(0, 1, 0));
GeomTools: :Write(theLine, dumpFile);
<3D curve record 1>FI8 I H KA — N =4E P =407 17 D, HSHITHER:

C(u)z P+u-D,ue (— Dﬂ:,m).
IR R EZ V2L A (1,0,3) HI5R D Y (0,1,00 EZ, HSHTHEERN:
Clu)=(1,0,3)+u-(0,1,0)
f£ Draw Test Harness 11 €& - s A0 o :

-

=# Draw Test Harness

Drawl211>

e -

# 1:AXON - Zoom 0.767874 =)




3.2 H Circle
ZNE

// 3D curve record 2: Circle.

// Example: 2123 00110-0-0104

gp Ax2 axis(gp Pnt(1, 2, 3), gp::DZQ));

Handle Geom Circle theCircle = new Geom Circle(axis, 4.0);

GeomTools: :Write(theCircle, dumpFile);

<3D curve record 2> (1[5 ) B 45 L5 FOR D ABAR I =4E /0 P, =ANJ7H N, Dx,
Dy K AAR RAAE o HSHEOTRW T R

C(u)=P+r-(cos(u)-DX +Sin(u)-D}.), u 5[0,2-.?3).

BB R PR A RO ARRR N (1,2,3), 4N (4), BFTEFHMER N A (0,0,1),
FER X 7 (1,0,00 FY N (01,00, HSHITHEN:

Clu)=(1,2,3)+4-(cos(u)-(1,0,-0) +sin(u)-(0,1,0))
7t Draw Test Harness H 1] 4 H 2 7 [ 40 F By«

-

= Draw Test Harness | = [[=] |i':h

e -

7 1:AXON - Zoom 39.920722 Lo [ B s




3.3 #%E Ellipse
ZNE

// 3D curve record 3: Ellipse.

// Example: 31 2300110-0-01054

Handle Geom Ellipse theEllipse = new Geom Ellipse(axis, 5.0, 4.0);

GeomTools: :Write(theEllipse, dumpFile);

<3D curve record 3> X [ #hlA . WA EAR A S =4 P, =4EIEZCAAFR HR Ny Dingjs
Dinin AP AE A SLEL tingy A timins H. tmin<=tmajo MEAAL TR0 5P, ¥ERIEN N BFH E,
HAH . 5550977 17053 9304 Dimaj, Dmins <5 B3 _E B2 93 A timaj, Tmine 16 [ I S50
FE5E LR s :

Clu)=P+r uelo2-r).

may

-sin(u)- D

-cus(u)-D +r

maf min

min *

TRBEHE R R IR R S P= (L, 2, 3), “FHEAERE N= (0, 0, 1), KHJ}
1] Dmaj= (1, 0, —0), %4H5 [ Dmin= (—0, 1, 0), KHEEN S, FHimkEnN 4,

Clu)=(1,2,3)+5-cos(u)-(1,0,-0)+ 4 - sin(u)- (0,1,0).
f£ Draw Test Harness "' 3 7= A [ 40 P«

-

= Draw Test Harness | = [[=] |i':h

Drawl3ll> ellipse el 1 2 3 B B 165 4
Drawl3d21> fit
Drawl33 1>

e -

1: AXON - Zoom 35.265649 L[ B s




3.4 PP£R Parabola
ZNAE
// 3D curve record 4: Parabola.
// Example: 4123001 10-0-010 16
Handle Geom Parabola theParabola = new Geom Parabola(axis, 16.0);
GeomTools: :Write (theParabola, dumpFile);
<3D curve record 4>7E X [ V2. LI B =4k P, = 4R IESTAAAR R AR R
Ji N, Dx, Dy fl—ANFERISEH £ f&isd i P, HAL TEmEA N 1P, £
RKERN £, HSHOTRWT Pos:

-

C(H)=P+%~D_r +u-D,, ue(-m,m)<= f#£0;

AEEE LRI AL L P= (1, 2, 3), FLTFIHEER N= (0, 0, 1), J¥L

-

Clu)=(1,2,3)+ :4 (1,0,0)+u-(=0,1,0).

7t Draw Test Harness "' 815 I /R P26 a0 F fros

-

= Draw Test Harness | = [[=] |i':h

Drawl3d?1> parabola p1 1 2 3 8 8 1 16
Drawl38 1> fit
Drawl3? 1>

e -

i 1:AXON - Zoom 0.348116 Lo [ B s




3.5 XX #iZk Hyperbola
ZNAE
// 3D curve record 5: Hyperbola.
// Example: 51 2300110-0-01054
Handle Geom Hyperbola theHyperbola = new Geom Hyperbola(axis, 5.0, 4.0);
GeomTools: :Write (theHyperbola, dumpFile);
<3D curve record 5>3E X | BUHIZL . XU e XA =4E 0 P, =4E IR AR R AL KR
1A N, Dx, Dy M NAE7 s Kx, Ky. XUk P & By N 1P B, H
ZHOTREUW T Fios:

C(u)=P+k, -cosh(u)-D, +k, -sinh(u)-D, , u € (=,x).

INBIEER R 28 5 P= (1, 2, 3) HALFHFHEMER N= (0, 0, 1), H
EREdE Dx= (1, 0, —0), Dy= (—0, 1, 0), Kx=5fll Ky=4. HSHHHEN:

C(u)=(1,2,3)+5-cosh(u)-(1,0,0)+ 4-sinh(u)- (0,1,0).
f£ Draw Test Harness "8 I 5 7 U 28 40 Jr7ss -

-

= Draw Test Harness | = [[=] |i':h

Drawl41 1> hyperhbola hi 1 2 3 8 8 1 5 4
Drawl421> fit
Drawl43 1>




3.6 Bezier H£% Bezier Curve
INGE

<3D curve record 6> X | Bezier fZk. Bezier HHZEE B & HHARE r, IR E m
(degree m <= 25 B F AL ] 51 OpenCascade FJ ALFL (1) B FE L IREAHE L 25) Fl s AL 1%
il &5 (weight poles). A HFRENL r=0 B, weight poles #l/& m+1 > =4k s : BO, Bl...Bn;
YA AR EN r=1 B, weight poles 52 7 A4 ] 55 BO h0... Bm hm. Bi /& =4 £, hi /Z[0,
m]ESEE, EIRLA 7o 2 FEAREN r=0 K, BIAZEH Bezier HZEH, hi=1. Bezier Hi
LZEOTHEW TR

S B, h,-CLou - (1—u)™
Clu)==" , uelo,]

Sh-Chou'-(1-u)™
=)
I EE R R Bezier B4 2 Bezier fi2k, RHAHIREN r=1, K m=2, i

R H) S AR T4 58 Bo= (0, 1, 0), h0o=4, Bl1= (1, —2, 0), h1=5, B2= (2,
3, 0), h2=6. Bezier HIZ IS FEU0 R R

_(0,,0)-4-(1=u) +(1,-2,0)-5-2-u-(1-u)+(2.3,0)-6-u*
- 4-(l-u)f +5-2-u-(1-u)+6-u '

{E Draw Test Harness H' 1] I {7k Bezier HIZ8 41 P :

= Draw Test Harness Elﬁu

Clu)




-

i 1:AXON - Zoom 106.537422 = E")




3.7 B #4k 2R B-Spline Curve
EN/B

<3D curve record 7> X T B-Spline 2k, B-Spline 2k & T A BEAREALL v, HIZRIREL
m<=25, A n>=2, Ak, ABEES] R wieght poles AT &1 B 4L multiplicity knots.
YHEbREA =0 B, ZAEAEE B FE&HIZL, weight poles A n > =4Es1 B1, ..., Bn;
MHEHANES =11, &2 B B ZE, weight poles A& n MBI 55 %) : B1, hi, .... Bn,
hno XHE Bi #on— =488, hi Ron—AM0, 11ESES. HYEEFREM =08, hi=1.
HAT A k4 ul, ql, ... uk, gke X H ui REE N qi>=1 177 £

u, <u, (1<i<k-1),

k
g, <m+1, g, <m+1, g, <m (2<i<k-1), Y q,=m+n+1.

i=1

B-Spline HIZE IS H07 U1 T Fros:

iB‘. -h, -N,.‘ml(u)
Clu)=-=

_ ih. ’ Ni,m+1(u)

Forh B BR BN A 00T 13 A E 3

, ue[ul,uk]




N;](”]= <=y, Si{*a_f-] LN ![”]= (” _:TJ)IAN'J.;_-I{H]_‘}_ (t_";; :“J' "\Eﬂ.;-l[”) (2<j<m+1)
’ Oc=u<u,vu,,,Su ’ Uy ;o —HU Uy, — Uiy
j—1 j
=u; (1< <k, Y q,+1<i<) gq))
I=] 1=

INBIBAE R R B FESAIRZE N AHEAREL r=1, B m=1, #&H A E n=3, 5%
k=5, WHEEH S Bl= (0, 1, 0), h1=4, B2= (1, —2, 0), h2=5, B3= (2, 3, 0),
h3=6; T LHEH ul=0, ql=1, u2=025, q2=1, u3=0.5, q3=1, u4=0.75, g4=1,
us=1, q5=1. B-Spline FZL IS H T FE W R FTn:

(0,1,0)-4-N,,(u)+(1,-2,0)-5- N, ,(u)+(2,3,0)-6- N, (u)
4'Nl.2(H)"'S'Nz.z(“)"'ﬁ'N}.z(“) |

C(u)z

£ Draw Test Harness H181/& Jf .7k B-Spline HiZk 1T i

~¢ Draw Test Harness | =B -

Drawl6?1> bsplinecurve bec 1 5 A1 A.25 1 A5 1 8.75 11181841 -2852 3 a8

i 1:AXON - Zoom 150.613744 = e




3.8 HEUMLR Trimmed Curve
INGE

<3D curve record 8>5€ X T 387 pl £k (trimmed curve) . 3% BT 1 2 B8 05 IS S2 50 umins
Umax A1<3D curve record>, H. Umin<Umaxo 3% 59 28 /& $4<3D curve record>FHiid [ il & B R
E[umin’ umax] 3 %@g E%E’ﬂ]’?%ﬁlﬁﬁﬁﬂ?ﬁﬁ%

C(u)=Bu), ue [u

NEIBHE R R BT ZE N umin=—4, umax=5, #Z Bu)= (1, 2, 3) +u (1, 0,
0). FWHTIM &M SEOT W N ATR:

Clu)=(1,2,3)+u-(1,0,0), u e [— 4,5].

min!unm]'

3.9 MR ZE Offset Curve
NE

<3D curve record 9>7E X T 2 £k (offset curve). Mm% il 2k B a6 & WL & d,
i#% 77 1a] D i 2 2 #5<3D curve record>. fhi#% 42 K <3D curve record>##1A ] it £V o<

i [B'(u). D]+ Ol a s, sty 2 50 Fet ¥

B'(u),D] .
C(u)=Bu)+d [ , u € domain(B).
[[B'(u).0]

TN BE R A B 28 A WA FE RS d=2, J7M D= (0, 1, 0), FEHZ Buw)= (1,
2, 3) +u (1, 0, 0, HBHEHBEUW FHIR:

Clu)=(1,2,3)+u-(1,0,0)+2-(0,0,1).




m. 4 T Refactoring the Code

Geom_BezierCurve |

Geom_BSplineCurve ‘

Geom_BoundedCurve

Geom_TrimmedCurve ‘

Geom_Ellipse

Geom_Conic =

Geom_Line

| Geom_Hyperbola |

Geom_Parabola

‘ Geom_OffsetCurve ‘

| ShapeExtend_ComplexCurve |

Figure 4.1 Class diagram of Geom_Curve
FRYE LT e 2B mr LT A AN LRI 2R Geom Curveo 1M £EX J LRI s 2k
TR SN, AR AT . A R AR I R R
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1IEUWI {Refactoring-Improving the Design of Existing Code) 51 LA % & HUAR & 1F Rk 50
(Replace Conditional with Polymorphism) Fr i, fE[f M X RAIEH, W b2 s ot i 4k
“EERT KIE. ZERMRANLE AR W R AR TR EARYE R G A R S AL R BN R AT A,

ZHRMRALIE W RRZMEEREN ERRNE 7238, LIRS RIL “KAH) switch
EA)” DA “IET R FRI if-then-else 15F) ” TETH [ X% R A2 PR HHL

LR WH IR I AL IR — AR MREXERF 2T HI, ML ZE
I a2 B KT o A A 25 AR R R, A SRARAR AR I — PP 2R AL, o O RIS T A 4%
frE A HUREHZE, RAFE DT, FFEL P RAE L1 R B AT 1. K1
MHPANTRE T IRIEATR, RRIEK T RG-S MO8, ERFETHEERY .

OpenCascade ] JUfAT 28 L4 H — 328 Geom Curve 1, FREHIH MO B R, A
BRI T o AR (BIED SIS, %T UndefinedTypeHandler()#] LA A Null
TR o G IR EAL 5 IR P TS R 12 2 AW



F. i Conclusion

{EI 537K BRep HIRAR T, SERRH U T ZRHA S ILAEAE, A2 WK T4 A
i, 7 OpenCascade 1) BRep #% 201 S = 4 J LT 28 A5 U, alad b ax Su ) LA th
i, B SEE R B UA S E s 254 .

WA E S U R 7, S8 A BT . SR T R R o IR 5%
RIE ARy, BATREFHA “UHRE” 7, 7FZEHAT H k.
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