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—. B|= Introduction
OpenCascade T1f) BRep K43t 5% FI A7 3D B, o FISRAEhE 1 F 91 76 2 4Lk 1

B . vertices, edges, wires, faces, shells, solids, compsolids, compounds, edge triangulations,
face triangulations, polylines on triangulations, space location and orientation.
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—. BEEE Format Common Structure

BRep #&A SIS R T ASCIL 1 gmtt 775X, %% 3K B0l &1 & SCATE A7 i
BRep #& 2 H 1 T BNF Rif:
) <\n>: #4175
2) <_\n>:
3) < >: THEs
4) <flag>: FpEML: ORI 1;
5) <int>: #H, JuR]-23'F]231-1;
6) <real>: SEHL, YEFE-1.7976931348623159X10308 F] 1.7976931348623158X 10508,
7) <2Dpoint>: 4ER, MANSEELG
8) <3Dpoint>: =4k, =/NSEEG
9) <2D direction>: —ZETIIRE, WANSEEL, PR 1, BUORERALDT MR
10) <3D direction>: =#EJjMR&E, =AEE, PN 1, RINERALTT FRE:
11) <+>
BRep #& 2L  BL R4
1) <content type>
2) <version>

3) <locations>
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4) <geometry>
5) <shapes>
<content type>#i4):

| <content type> = "DBRep DrawableShape” < \n> < \n>; |
<content type>th ] LAH HEHIE.

<version>#B4) :

<version> = ("“CASCADE Topology V1, (c) Matra-Datavision”
“CASCADE Topology V2, (c) Matra-Datavision”) < \n>;

AN RRAS 22 18] (1 DX R > AE A SORS R i



=. <locations>&f4%> Section <locations>

-
Locations 3
1
0 0 1 0
1 0 0 0
0 1 0 1]
1
1 0 0 4
0 1 0 5
0 0 1 [
2 11210

BNF & X:

BNF-like Definition

<locations> = <location header> <_\n> <location records>;
<location header> = “Locations” <_=> <location record count=;
<location record count> = <int>;

<location records> = <location record> * <location record count=;
<location record> = <location record 1> | <location record 2>;
<location record 1> = *1" <_\n> <location data 1=>;

<location record 2> = “2" <_> <|ocation data 2>;

<location data 1> = ((<_> <real>) *4 <_\n>) " 3;

<location data 2> = (<int> <_> <int> <_>)* “0" <_\n>;

TR 0B -
<location data 1> X " 3X4 WIHFE Q, ik T =4ES (M LRI EAS#e, Fli R~ 205



90 9 93 Y4
O=19n 9n 9n Dy
G 9w D D

v 92 9
DO =51 90 9 ,d’=|Q2,d¢0
G G 9

)0,=0,/d,0 =0,

FEFE Q LRI, e UBFERE SRR — A (x, y,2) BB A — R (u, v, w):

u G Xt G, V+q5 214,
Ve

14 :Q-(x Yy Z 1) =| G Xt G VT Gy 2+ Gy

w g3 Xt Gz VT Gz Zt Gy

Q AT REA AN AR HIERE A 5
1) PRI

1 0 0 g,
010 g,
0 0 1 g,

2) SRR IARBIERE, B 78 D (Dx, Dy, Dz), JEFME v -

[Z2(1—00s¢)+c0s¢ DD, (1-cosp)—D.-sinp DD -(1-cosp)+ D, sinp 0
D, D, (1-cosp)+D.-sin ¢ [%2(1—cos¢)+cos¢ D,-D_(1-cosp)-D, - simp 0
DD -(1-cosp)—D, singp D D -(1-cosp)+ D, sin¢@ Zg2%1—005¢)+cos¢ 0

3) AR

s 0 0 O
0 s 0 O
0 0 s O

4) R FRAR O



-1 0 0 O
0 -1 0 O
0 0 -120
5) AR A
-1 0 0 O
0 -1 0 O
0O 0 1 0
6) IR FRAR AR
1 0 0 O
01 0 O

0 0 -1 0

<location data 2>fi# R NZH & A8 K% . <location data 2>7& %40t L, pi IIFH. XANF 51
B FRREA -

AL [Pn
[/1, ’L/”

Li; 7&<location record>l 43 FI A% #4E 54

Bl <locations># 7 11258 TopTools LocationSet, FEFARILUI T Frn:




FEIRRAD XIS AL, ik, 5 A AR TR, BHRKIRZ ), HREEIEET, X
T PR R A i B ) B A R TR A B .

H 77 & nbLoc £ <location record count>ffJ{E, J% 2748 & myMap /& TopLoc Location
11—~ map. 24 & <location record 1> #!<location data 1>#BJi% %! TopLoc_Location ] map .
M E<location record 2>H4#4 1i [AR 445 % TopLoc_Location € pi X J7 - <flag>0 K 7~<location
data 2> &5



m. <geometry>af%
<geometry>f, & LN ¥ 53

1. <2D curves>
2. <3Dcurves>
3. <3D polygons>
4. <polygons on triangulations>
5. <surfaces>
6. <triangulations>
i <geometry>#l 4 1254 BRepTools_ShapeSet, FEFFACHIGHUIN ATR:







4.1 F284<3D curves>

ZN7H

urves 13

C e
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1 0
1 2
1 0
1 0
1 0
1 2
1 0
1 0
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1 2
1 2
1
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0

BNF & X:

ENF-like Definition

<3D curves> = <3D curve header> <_\n> <3D curve records>;
<3D curve header> = “Curves” <_> <3D curve count>;

<3D curve count=> = <int>;

<3D curve records> = <3D curve record> * <3D curve count>;

<3D curve record> =

<3D curve record 1> |
<3D curve record 2> |
<3D curve record 3> |
<3D curve record 4> |
<3D curve record 5> |
<3D curve record 6> |
<3D curve record 7> |
<3D curve record 8> |
<3D curve record 9>;

TEYH B«
i Curves JFUf, JEII&HIZEH %R, F T 25 i 4 1) B ARSI
FEH <curves>HE 7 25N GeomTools CurveSet, FEFACELUI T FiN:
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4.1.1 <3D curve record 1>-Line

ZN7H

1103010
BNF & X:

EMNF-like Definition

<3D curve record 1> =*1" <_> <3D point> <_> <3D direction> <_\n>;

VEGH UL «
<3D curve record 1>5E X T H L. H&EHE H— =48 55 P Fl— =47 MR & D Ak
WP BN D MBS FHMSEOTERE X:

C(u)y=P+u-D,ue(—x0,0).
NI RN EL B AP (1, 0, 3), JF D (0, 1, 00, HRMSHITFEN:

C(u) = (1,0,3) + 2-(0,1,0)

B L AR 2 AR A A0 T s




4.1.2 <3D curve record 2>-Circle

ZN7H

212300110-0-01014

BNF & X:
BNF-like Definition

<3D curve record 2= = "2" =_> <3D circle center> <_> <3D circle N> <_> <3D circle Dx> <_>
<3D circle Dy> <_> <3D circle radius> <_\n>;

<3D circle center> = <3D point>;
<3D circle N> = <3D direction>;

<3D circle Dx> = <3D direction=;
<3D circle Dy> = <3D direction>;

<3D circle radius> = <real=;
TEYH LR«

<3D curverecord 2>7E X [ @ . BEMEIEOE —A=4E8 P, — AN IR AKR R =N
(177 N, Dx, Dy, i&F —NAEFAMSEE ro Hd s PoECAR AR, [BIALTF i B9 &
AN K B, AN v BISEOTRED R FR:

C(u)=P+7-(cos(u)- D, +sin(u)- D)), u €[0,2r).

REIEIE R RE R e BJO P (1, 2, 3), AL TCPEEREN (0, 0, 1), BT Dx
= (1, 0, —0), Dy= (=0, 1, 0, ¥f&r=4, HSHI7HN:

(1) = (1,2,3) + 4 - (cos() - (1,0,~0) + sin(z) - (0,,0))

B HUE #7320 R B«




4.1.3 <3D curve record 3>-Ellipse

ZN7H

312300110=-0-010254

BNF & X:
BNF-like Definition

<30 curve record 3> = “3" <_> <3D ellipse center> <_> <3D ellipse N> <_> <3D ellipse Dmaj=
<_= <30 ellipse Dmin> <_> <3D ellipse Rmaj> <_> <3D ellipse Rmin> <_in>;

<3D ellipse center> = <3D point>;
<3D ellipse N> = <3D direction=;
=3D ellipse Dmaj> = <3D direction=;
<30 ellipse Dmin= = <3D direction>;
=30 ellipse Rmaj=> = <neal>;

<3D ellipse Rmin> = <real>;
TEAHULAA :

<3D curve record 3>5E X [ MR . HEE I EHE S =485 P, —4EIESZAAFR R Ny Dingjs
Dimin FPHANTE FSZH trj A timins L Emin<=Timajo MHEAL T HH0 5 P, yEHE AN P L,
HKHh. 5H0I77 753 5°A Dij, Dmins K KT L2 50N T, tmine P6IR TS50
T8 X s

Clu)= P+r,, -cus(u)-Dm. +r,, -sin(u)-D

min *

u E[O,Z-fr).

BB R R MR B TR S P= (1, 2, 3), FHEHANEREN= 0, 0, 1), Ky
1 Dmaj= (1, 0, —0), a4’ Dmin= (—0, 1, 00, KHI¥EHS, FHHIrEEN 4,

Clu)=(1,2,3)+5-cos(u)-(1,0,~0)+ 4-sin(u)- (0,1,0).

LU A 23 H R AR 0 T B ss -




4.1.4 <3D curve record 4>-Parabola

ZN7H

412300110-0-010 16

BNF & X:
BHNF-like Definition

<3D curve record 4> = “4° < > <3D parabola origin> <_> <3D parabola N> < >

=<3D parabola Dx> <_> <3D parabola Dy= <_> <3D parabola focal length= <_\n=>;
<3D parabola origin> = <30 point>;

<3D parabola N> = <3D direction>;

<3D parabola Dx> = <3D direction>;

<3D parabola Dy=> = <3D direction=>;

<3D parabola focal length> = <real>;
TEAH UL B«

<3D curverecord 4>5E X T Y2k, LK IEOE =YL P, = 4E RS AAbR FR AR
J7F N, Dx, Dy fl—MEESRSE . gt s P, HALTEME A N B L, £
RKFEN £, HSHOTREW T s:

2
Clu)= P+:—vax +u-D,, ue(-o,0) <= f=0;

R EHE R RIS S P= (1, 2, 3), A TPEEER N= (0, 0, 1), Ik
AP R Dx= (1, 0, —0), Dy= (—0, 1, 0), fFEAKE f=16. ZHITHEN:

Clu)=(1,23)+ g (L0,~0)+u-(=0,1,0).

B2 7 R AR A R T «




4.1.5 <3D curve record 5>-Hyperbola

N/E

s 12300110-0-01035 4|

BNF & X:

BNF-ike Definition

<3D curve record 5= = "5 <_> <3D hyperbola origin> < > <3D hyperbola N> < =

<3D hyperbola Dx> <_> <3D hyperbola Dy> <_> <3D hyperbola Kx> <_> <3D hyperbola Ky>
< \n>;

=3D hyperbola origin> = <3D point=>;

<3D hyperbola N> = <3D direction>,
<3D hyperbola Dx> = <3D direction>;
<30 hyperbola Dy> = <3D direction=>;
<30 hyperbola Kx=> = <real>;
=30 hyperbola Ky> = <real=,
TEAHULAA :
<3D curverecord 5> X T XU ZE . X2k w SR A =45 P, =4k IE SC AR RAL KR
7 MA N, Dx, Dy AP/ NERSEE Kx, Ky, M2k P s Bk &N N - b, H
ZHITREW T PN
C(u)=P+k, -cosh(u)-D, +k, -sinh(u)- D, , u (= 0,x).
BRI 2 5 P= (1, 2, 3) HALFMFE %R N= (0, 0, 1), H
B¥HE Dx= (1, 0, —0), Dy= (—0, 1, 0), Kx=5f1 Ky=4. HBHHEAN:
C(u)=1(1,2,3)+5-cosh(u)-(1,0,0)+4-sinh(x)-(0,1,0).

OB £ 358 7 RO R AR 20 R s




4.1.6 <3D curve record 6>-Bezier Curve

ZN7H

[612010 41-20 5230 6|

BNF 7€ X :
BMNF-like Definition

<3D curve record 6> = "68" <_> <3D Bezier rational flag> <_> <3D Bezier degree>
<3D Bezier weight poles> <_\n>;

<3D Bezier rational flag> = <flag=>;

<3D Bezier degree> = <int>,

<3D Bezier weight poles> = (<_> <3D Bezier weight pole>) * (<3D Bezier degree> <+> *1");
<3D Bezier weight pole> = <3D point> [<_> <real>];
TEAH UL«

<3D curverecord 6> X | Bezier HiZk. Bezier HIZeE4E & & A HbrE r, HIZEMIXE m

(degree m <= 25 T A JRACAL AT %1 OpenCascade A AbEE (1) B FELLIRBUN L 25) FIas B 4%
il &5 (weight poles ). 2475 FARESL r=0 B, weight poles #ft /& m+1 N =4k : BO, Bl...Bn;
MG R ENL =1 B, weight poles i/ A B4 55 BO h0... Bm hm. Bi /& =4 £, hi /[0,
m]IESEH, HIRUA 7. MAEEARES r=0 K, BIAREH Bezier fHHZEHS, hi=1. Bezier i
LZHOTHEW TR

> B, -h-Ch-u'-(1-u)"™
Clu)==" , uel0,1]
Dok Cpeut - (1=u)™
i=0
NBIEE R TN 1) Bezier M4 2 H B Bezier M4k, HABIREN r=1, R m=2, ¥

A S A58 Bo= (0, 1, 0), h0=4, Bl= (1, —2, 0), h1=5, B2= (2,
3, 0), h2=6. Bezier HiZL IS E 7 FE W T Fis:

(0.1,0)-4-(1-u) +(1,-2,0)-5-2-u-(1-u)+(23,0)-6-u*

Clu)= 4-(1—u)f +5-2-u-(1-u)+6-u°

B Bezier #2835 70 AR T ARKS W01 R BT







4.1.7 <3D curve record 7>-B-Spline curve

ZNIE

710 1 35 0
010.251 0.5
BNF & X:

BMNF-ike Definition

=20 5230 &8
1 1

10 41
1 0.75 1

<3D curve record 7> = "7 <_> <3D B-spline rational flag> <_> "0" <_> <3D B-spline degree> <_>
<30 B-spline pole count> <_> <3D B-spline multiplicity knot count> <3D B-spline weight poles=>
<_\n> <3D B-spline multiplicity knots> <_\n>;

<30 B-spline rational flag= = <flag=>;

<30 B-spline degree> = <int>;

=30 B-spline pole count> = <ink>;

<30 B-spline multiplicity knot count> = <int>;

<3D B-spline weight poles> = (<_> <3D B-spline weight pole=) *» <3D B-spline pole count>;

<30 B-spline weight pole> = <3D point> [<_> <real=>];

<30 B-spline multiplicity knots=> =
(=_> <3D B-spline multiplicity knot=}) * <3D B-spline multiplicity knot count=>;

=30 B-spline multiplicity knot> = <real> <_> <int>,
FEA U«
<3D curve record 7> X | B-Spline Hi£k. B-Spline BiZe & 1A HARELL 1 BHZRIREL
m<=25, L n>=2, E Lk, HBEES] wieght poles F1H 5 £ multiplicity knots.
MEIAREN r=0 B, ZIFFEE B FE&HIZ, weight poles 5 n =4k Bl, ..., Bn
A HEERES r=1 I, A H B HEA 2R, weight poles /& n M AUEE I 55 %) : BI, hi, ... Bn,
hno XH Bi R — =488, hi KaRm—AM0, 1]ESEE. MHEHERES r=0 B, hi=1.
H A k A ul, ql, .. uk, gko X H ui REFEH qi>=1 FIT 5

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

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

=]

B-Spline Hi £k IS U0 T s

i B:‘ ) h;‘ ) Nf,m+| (“)

C(”): = p = HE[“I:“J‘.—]

Z hf ’ N:',m+] (”)
i=1

FLrP L o NG A R A E




(2<ji<m+1)

D=u<u v, =i W, = by, =i,

~.J{u}-{":‘“""fm N, fu)= ) Nose) oy ) Ny )

j-1 J
i, =u, (1< j<k, Y q,+1<i<) q,).
1=l I=1

NEIEHEFRRE) B RESAIRZR N AHEFREAL r=1, B m=1, fHSE n=3, HEIWH
k=5, WHIEHE: Bl= (0, 1, 0), h1=4, B2= (1, —2, 0), h2=5, B3= (2, 3,
0), h3=6; EI¥fiul=0, ql=1, u2=0.25 q2=1, u3=0.5, ¢3=1, ud=0.75, g4=1,
us=1, q5=1. B-Spline HZ&ISHT7FE U1 T Fin:

(0.1,0)-4- N\, (u)+(1,-2,0)-5- N, , (u)+(2.3.0)-6- N , (u)
Clu)= 4N, )+ 5 Noa(@)+6- N, () '

B B-Spline il £ #87> UFE ARG 40 T B -







4.1.8 <3D curve record 8>-Trimmed Curve

ZN7H

8 4 -5
1123100

BNF & X:
BMF-like Dafinition

<3D curve record B> = "B” <_> <3D trimmed curve u min> <_> <3D trimmed curve u max> <_\in>
<3D curve record>;

<3D trimmed curve u min> = <real>;

<3D trimmed curve u max=> = <real>;
TEAH UL«
<3D curve record 8>3 S T #HBIMIZE (trimmed curve). #HTMIZEEHEA & PIANLE umin
Umax F1<3D curve record>, H. Umin<umaxo 3% B9 H1 4 & #<3D curve record>##iA () Hh £ B B
TE[Umins Umax]o #ET M2 IS BOTRRAN T Fros:

C(u)=Bu), ue I},qr,,m-n,m,mm ]

NI YE R R B ERET 4 N umin=—4, umax=5, HiZ Bu)= (1, 2, 3) +u (1, 0,
0). FHETh &S HOTREW T FiR:

Clu)=(1,2,3)+u-(1,0,0), u e [— 4,5].

DRI BY 22 38 20 B R AR Ui T s -




4.1.9 <3D curve record 9>-Offset Curve

BNF-like Definition

<3D curve record 9> = "9" <_> <3D offset curve distance> <_\n>
<3D offset curve direction> <_\n>

<3D curve record>;

<3D offset curve distance> = <real>;

<3D offset curve direction> = <3D direction>;

VESH U «
<3D curverecord 9>7E X T WA HIZE (offset curve). k% £ B IR M-S MAZIE S d,
{WF2 77 1) D A2 2035 <3D curve record>. A% 28214 <3D curve record>Hb iR [ il £ 75 5%

[B'(u).D]=0

A2 d e IIEE R Re thZ S B0 s

)= B +a- 2D

[B’ () ] u € domain(B).

NIBHE R R WA L AW E d=2, J D= (0, 1, 00, #Hihik Bu)= (1,
2, 3) +u (1, 0, 0), HBHE W TFHR:

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

LU 28 7R AR 2 R R -







4.2 <surface>F3 4
NGAE

faces &

0l10-00010-10
-01 000110 -0

u

0

300110-0-010
0-01000110-0
000110-0-010
010-00010-10

Sur
10
10
10
10
10
11

[ I e T T e T e T I 1

BNF & X:

BNF-like Definition
<surfaces> = <surface header> <_\n> <surface records>;
<surface header> = “Surfaces” <_> <surface count>;

<surface records> = <surface record> * <surface count>;

<surface record> =
<surface record 1> |
<surface record 2> |
<surface record 3> |
<surface record 4> |
<surface record 5> |
<surface record 6> |
<surface record 7> |
<surface record 8> |
<surface record 9> |
<surface record 10> |
<surface record 11>;

B <surface>Hi 73 FIFE PARRL 41 F B :













4.2.1 <surface record 1>-Plane
e

10030011 0-0-010
BNF & X:
BMNF-like Definition

<surface record 1> = “1" <_> <3D point> (<_> <3D direction>) * 3 <_\n>;

VESH U «
<surface record 1> X T ¥ . FHEEBIECA S =485 P =4 1E5 85 & N, Du, Dv.
SPE A P, HEVRHE N N, HSEO7FRI T iR:

S(u,v)= P+u-D,+v-D,, (u,v)e (—m,m)x (— m,m).

TR T B ONIEE A P= (0, 0, 3), VEAEN= (0, 0, 1), HS¥O7EW N
TN

S(,v)=1(0,0,3)+u-(1,0,0)+v-(0,1,0).

BEHCT 8 23 PR AR 2 T s -




4.2.2 <surface record 2>-Cylinder
ZNiIR

212 300110-0-01204

BNF & X:
BNF-like Definition

<surface record 2> = “2" <_> <3D point> (<_> <3D direction>) * 3 <_> <real> <_\n>;
VEYHUEH:

<surface record 2> X T [RIME T [ AL A SR & =48 55 P, = 4EIEXTAAFR & Dv,
Dx, Dy Fl—HEfsed re BRI AO4EL 2 P, J7 0N Dy, AR AR N 1, B %
TR R TR
S(u,v)=P+r-(cos(u)- D, +sin(u)-D, )+v-D,, (u,v)e[0,2-7)x(=0,x).

TREIBERE LR R T AR A P= (1, 2, 3), #hRIJ7E Dv= (0, 0, 1), Jjlfi Dx=
(1, 0, —0), Dy= (—0, 1, 0), ¥4 r=4, HSBHEHEWNTFHIR:

S(u,v)=(1,2,3)+4-(cos(u)- D, +sin(u)-D, )+v-D, .

5 I A T 8 2 RO R A RS G s




4.2.3 <surface record 3>-Cone
e

312300110-0-010 4
0.75

BNF & X:
BNF-like Definition

<surface record 3> = “3" <_> <3D point> (<_> <3D direction>) * 3 (<_> <real>) * 2 < _\n>;

<surface record 3>5E X T [RIHE T (5 4 10 A H00d 0 5 =4 55 P, IEACAAHF & Dz, Dx,
Dy, AEfisz¥r AScE v GuEEN (-n/2, n/2)), [REAEm @S P B3R5 o Dz, o
M P HEJ7 [ Dx, Dy AT 0 TN EHET )2 %51 (referenced plane ). 27T~ [ #k 5]
HEmm o — AN, B e HSHOTRW T FrR:

S(u,v)= P+ (r+v-sin(p))- (cos(u)- D, +sinfu)- D, )+ v-coslp)- D,, (u,v)e[0,2-7)x(-o0,).

TRAR B o 1 R T R FhE T S P= (1, 2, 3), 7 Dz= (0, 0, 1), [R4EHK
HAtHHEZ Dx= (1, 0, —0), Dy= (—0, 1, 0), FFr=4, HAEVL=0.75. £S¥J7
FEUT R TR

S(e,v)=(1,2,3)+ (4 +v-sin(0.75))- (cos(u )-(1,0,-0) + sin(u )- (= 0,1,0)) + v- cos(0.75)-(0,0,1).

5 52 4 1 8 2 RO RE A RS G R s




4.2 .4 <surface record 4>-Sphere
ZN7H

412300110-0-0104

BNF & X:
BNF-like Definition

<surface record 4> = "4" <_> <3D point> (<_> <3D direction>) * 3 <_> <real> <_\n>;

TESH B«
<surface record 4>7 X T BRI » BRI AR A& =485 P, =4 IEAC4FR R Dz, Dx,
Dy FIHE L ro BPEREIEROONA P, PN, HSHOTREW T TR:

S(u,v)= P +r-cos(v)-(cos(u)- D, +sin(u)- D, )+ r-sin(v)-D,, (u,v)e[02-7)x[-7/2,7/2].

INBIBE N ERTE A ER O AL P= (1, 2, 3), 45k Dz= (0, 0, 1), Dx=
(1, 0, —0), Dy= (—0, 1, 0), ¥4 r=4. HBHETEITFR:

S(u,v)=(1,2,3)+4-cos(v)-(cos(u)-(1,0,-0) + sin(u)- (- 0,1,0)) + 4-sin(v)-(0,0,1).

DEHCRR T #4870 PR A RS 2 T s -




4.2.5 <surface record 5>-Torus
e

512300110-0-0102814

BNF & X:
BMNF-like Definition

<surface record 5> = “5" <_> <3D point> (<_> <3D direction>) * 3 (<_> <real>) * 2 <_\n>;

TEAH UL«

<surface record 5> X T AR B FIEHEE & =485 P, =4k IEACALAR &R Dz, Dx,
Dy FIHER L rl, 2. [RIAHPHEIL S P, J71A°8 Dz, rl & MRS E 1 02 55 P
FIFE RS, B MEAER RN 2. BRI SEITRE R R:

Slu.v)= P+ (1 +r,-cos(v))-(cos(u)- D, +sin(u)- D, )+r, -sin(v)- D, , (u,v)e [ﬂ,!-x]x [[I',E 7).

TN R 1 R BRI (ki@ S P= (1, 2, 3D, BHJTHECA Dz= (0, 0, 1),
BHHE N Dx= (1, 0, —0), Dy= (0, 1, 0), r1=8, r2=4, HESBHHEW FHIR:

S(u,v)=(1,2,3)+ (8 +4-cos(v))- (cos(u)- (1,0,-0)+ sin(u )- (= 0,1,0)) + 4 -sin(v)- (0,0,1).

I A T 8 2 (RO RE A RS G R s




4.2.6 <surface record 6>-Linear Extrusion

/IR

e 0 0.6 0.8

212300110-0-0104

BNF & X

BNF-like Definition

<surface record 6> = “6" <_> <3D direction> <_\n> <3D curve record>;

VEAH 1 «
<surface record 6> S | 28 VR AT o 2R LR A B0 AL =4k 77 17 Dv Al =4k iif 28
<3D curve record>. HSETREU T FiR:

S(u,v)=C(u)+v-D,, (u,v) e domain(C)x (- o0,).

AN 2R B AR AR T IR 77 7] Dv= (0, 0.6, 0.8), Hrfi g . S )
SHOTRUE FroR:

S(u,v) = (1,2,3)+ 4 (cosu)- (1,0,~0) + sin(u)- (= 0,1,0))+ v-(0,0.6,0.8), (w,v)<[0,2-7)x (= o0,).

R EE M S B0 AR AR A R s -




4.2.7 <surface record 7>-Revolution Surface
e

7-4 03010
212300110-0-010 4

BNF & X:
BNF-like Definition

<surface record 7> = “7" <_> <3D point> <_> <3D direction> <_‘n> <3D curve record>;

<surface record 7>7€ X T He#E MM . Bek% i p s & =4k sl P, =477 W D =4
k. Jie ke i iR 25 P Hor ok D, BeRtih 2i C Shett . ekt thii it 40
FFEW R FoR:

S{u, v}= Py Ful:v)+ cos{u] {V{v}— I"D{v]}+ sm[u} [D,If’(v}], {n‘,v}e [II],Z . z}x dommn{l:']
where V(v)=C(v)=P, V,(v)=(D,¥(v))-D.

T B 2 7S R e A i T ) e s S P= (—4, 0, 3), W\ D= (0, 1, 0), Jig
e — AN . KSR FR:

Slu,v)=(-4,03)+ ¥, (v)+coslu )-(¥(v) -V, (v))+sin(u)- [[ﬂ,],[)l. Fl:v}] o uv)e [D,I - e [0,2 -x) where
V(v)=(52.0)+4-(coslv)-(L0-0) +sin(v)-(-0..0), ¥, (v)=((0.L0k¥(v)-(0.10).

RIS il 1 #4820 (R AR 40 T s




4.2.8 <surface record 8>-Bezier Surface

AN IE

81121001 710-4 10
01 -2 8115 11

023 8126 12

BNF & X:

BNF-like Definition
<surface record 8> = “8" <_> <Bezier surface u rational flag= <_> <Bezier surface v rational flag=
< > <Bezier surface u degree> < > <Bezier surface v degree> < >
<Bezier surface weight poles>;

=<Bezier surface u rational flag> = <flag=>;

<Bezier surface v rational flag> = <flag>;

<Bezier surface u degree> = <int>;

<Bezier surface v degree> = <int>;

<Bezier surface weight poles> =
(=Bezier surface weight pole group> <_\n=) * (<Bezier surface u degree= <+= "17);

<Bezier surface weight pole group> = <Bezier surface weight pole>

(=_= =Bezier surface weight pole>) * <Bezier surface v degree=>;

<Bezier surface weight pole> = <3D point> [<_> <real>];

TEYHTE ]

<surface record 8> X | Bezier HiTfl. Ml fEE & v G EFREAL ru, v HEAREALL
rv, HATERE mu, mv, F1 weight poles. u,v FIIREAASRE KT 25,

M rutrv=0 B}, weight poles /& (mu+1) (mv+1) =4k Bi,j (G, j) €{0, ..,
mu}x{0,..mv}), hij=1 ((, jD €{0, .., mu}x{0,..,mv});

2 rutrv#0 I, weight poles /& (mu+1) (mv+1) AMFFAUEH] S Biyj, hij. Bij &=
4Eri, hij RBET, IESEH.

Bezier 112807 #2001 Fos

" ”F
ZZ B ,-h  -C, -u (1=u )™ -Gy -V (1=}
e J=ﬂj=|:| 3
S[u.v)— p— \ {H,I}E[U,]]K[ﬂ..l]
ZZJ’:,_J Cout (1= L (1=v )
i=0 j=0 ' '

TRPIEE RN Bezier BTN : u B PRI EL ru=1, v HHEIREN rv=1, KB mu=2,
mv=1, weight poles N: B0,0= (0, 0, 1), h0,0=7, BO,1= (1, 0, —4), h0,1=10,
B1,0= (0, 1, —2), h1,0=8, B1,1= (1, 1, 5), hl,1=11, B2,0= (0, 2, 3), h2,0=9,
B2,1= (1, 2, 6), h2,1=12. HiHHKSEITHEN:




Swv)= [0.0.)7-( =) -(1=v)+(10,~4)-10-(1-u)* v+
(0,1,-2)-8-2-u-(1=u)-(1=v)+(LL5)-11-2-u-(1—u)- v+
(0.23)-9-12 -(1=v)+ (1.2.6)- 12> -v]+
[-(=u) -(1=v)+10-(1-u) v+
8-2-u-(1—u)-(1=v)+11-2-u-(1-u)-v+
9-uz-ﬂr-v)+12-uz-v]

BRI Bezier 1T FOFE 7 ACAS 00 F B -




4.2.9 <surface record 9>-B-Spline Surface
ZN R

113254001 710-4 10
115 11
3 9128 12

100
B

BNF & X:

BNF Jike Definition
<surface rmecord 9> = "8 < > <B-spline surface u rational flag>

<B-spline surface v degree> < > -EB-splne surface wu pole count>

<B-spline surface u multiplicity knots> <_\n> --’B—spllna surface v multiplicity knots>;
<B-spline surface u rational flag> = <flag=>;

<B-spline surface v rational flag> = <flag>,

<B-spline surface u degree> = <int>;

<B-spline surface v degree> = <int>;

<B-spline surface u pole count> = <int>;

<B-spline surface v pole count> = <int>;

<B-spline surface u multiplicity knot count> = <int>;

<B-spline surface v multiplicity knot count> = <int>;

<B-spline surface weight poles=> =
(<B-spline surface weight pole group> <_\n=) * <B-spline surface u pole count>;

<B-spline surface weight pole group> =
(<B-spline surface weight pole> <_>) * <B-gpline surface v pole count>;

<B-spline surface weight pole> = <3D point> [<_> <real=>];

<B-spline surface u multiplicity knots> =
(<B-spline surface u multiplicity knot> <_\n>) » <B-spline surface u multiplicity knot count>;

<B-spline surface u multiplicity knot> = <real> <_= <int>;

<B-spline surface v multiplicity knots> =
(<B-spline surface v multiplicity knot> <_\n>) * <B-spline surface v multiplicity knot count>;

<B-spline surface v multiplicity knot= = <real> <_= <int>;

{.‘h

<B-spline surface v rational flag> <_> “0" <_> “0" <_> <B-spline surface u degree> < >

{:o-

<B-spline surface v pole count> < > <B- -spline surface u multiplicity knot count> < >
<B-spline surface v multiplicity knot count> < > <B-spline surface weight poles> < \n>




FEA A

<surface record 9>7€ X | B-Spline MiTfil. B Ff 2% M0 £l 2 v A AR EN ru, v AH
FREDL rv, u KB mu<=25; v IXE mv<=25, u S nu>=2, v G SE nv>=2, v ET
B ku, v EY S H kn, weight poles, u BT, v H

X rutrv=0 i, weight poles /& (mu+1) (mv+1) PN=4E& Bi,j (G, j) €10,
mu}x{0,...mv}), hij=1 ((, D €{0, .., mu}x{0,...mv});

M rutrvZ0 I, weight poles & (mu+1) (mv+1) NarBEEH| 5% Biyj, hij. Bij &=
fEri, hij AT, IR

u B A AHERE kT uLqn..oUkegue X B ui 2 EECN g>=1 B A

cee d

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

‘:u
g <m,+l,q._<m+1, g <m, (2<i<k -1), Z‘-"- =m, +n,+1.

J.I.

v ET R L ERAT kO u,qu. Uk Goe X EL vi R EEUN q>=1 BT L

v, <v,, (1<j<k -1)

AI.
t<m +1, 1, <m +1,t,<m, (2<j<k -1), er. =m, +n, +1.
=
B-Spline Hii [l {12 H05 R 41 T PR :
ZZB h JJ‘Jr --I{ ) M;’,ml,+l(l’r)
S(”v"’)= - - [”1"’]‘5 |.Hl"”k., JK l"u"”k,J
zzh rm +1 ]\‘Mj.m,lnl(v)
i=l j=I
PR AN A MiLj A 3T I I E S
N, )= {I —=u = f -::E_,-., LN, ()= (u—it,)-N, ,_(u) . [a.rm —u)-N,,, ) (2<j<m, +1);
' OD=u<uvu, =u ’ Uy, oy — U W, — i,
.-'rf}ll:n}z{lc. Sy, 1MIJ[1I}=[1'—_1_',}'JW {} tl .—I}H |;|{J{ 2< j<m, +1);
D=vaiwi, =V Vie i =W Vi — Vi
-l J
u,=u; (1<j<k,, g,+l£f£2q‘,),
I=1 =1
3 Jj-l J
=v, (1< <k, D n+1<i<>t)
I=1 I=1




NI R 7R 1) B-Spline M N: u A HAREA ru=1, v AEAREN rv=1, u KE mu
=1, vIRE mv=1, uiEH 55 nu=3, v S av=2, v HAEEEN A ku=5, v
HESE A kv=4, WRIEH S BL,I= (0, 0, 1), hl,1=7, Bl,2= (1, 0, —4),
h1,2=10, B2,1= (0, 1, —2), h2,1=8, B2,2= (1, 1, 5), h2,2=11, B3,1= (0, 2, 3),
h3,1=9, B3,2= (1, 2, 6), h3,2=12, u AHEEEN A ul=0, ql=1, u2=0.25, q2=1,
u3=0.5, g3=1, u4=0.75, g4=1, u5=1, q5=1, v HELFEH & vI=0, rl1=1, v2=0.3,
=1, v3=0.7, 13=1, v4=1, r4=1. B-Spline i IZH 7 LU T Fix:

S(“rv)= l({}?ﬂ?l)'?'Nl,z(u)'Ml,z(v}'l'(190!_4)'10'Nl,z(“)'Ml,z(V)+
(u-.-la_z)' 8- Nz,z(")'Ml,z(V)"‘ (lalas)'l l- Nz,z (H) Mz,z (v)"'
(0,23)-9- N, (u)- M, ,(v)+(1,2.6)-12- N, , (u)- M, ,(v)] =
[7- Ny () M, (v)410- N5 () My, (v)+
8Ny, (u) M ,(v)+11-N,,(u)-M,,(v)+
Q'Ns.z(”)'Ml.z(")"'lZ‘NJ.z(“)'Mz.z("]]

EHX B-Spline it T &7 (KR AR 401 R 7 «







4.2.10 <surface recored 10>-Rectangular Trim Surface
ZaR

10 -1 2 -3 4
112300110=0-010
BNF & X:

BNF-like Definition

<surface record 10> = "10" <_> <trim surface u min> <_> <trim surface u max> <_>
<trim surface v min> <_> <trim surface v max> <_\n> <surface record>;

<trim surface u min= = <real=;
<trim surface u max=> = <real>;
<trim surface v min> = <real>;
<trim surface v max> = <real>;

<surface record 10>5€ X T FE TR BT M T o 0 7% 2859 Hh 10 A 2095 607 S22 umin, umax,
vmin, vmax Fl—> T o %8BT it 170 2 4 it i B ) 72 46 7 X 38 [umin , umax]x[vmin, vmax]
WA RN R . /T S EO07 R W R

S(,v) = B(u,v), (.v) € [t st % [Virins Voo )

TN 2 7 B RE TR R8T il i () R B BT XA -1, 21x[—3, 4], #EETHE B C(u,
v) = (1, 2, 3) +u (1, 0, 0) +v (0, 1, 0). HBHFHEW FHix:

B(u, v)= (1,2,3)+ u- (I,{},l‘.]}+ v ({},l,ﬂ) . (u, v) € [— 1,2]x [- 3,4] .

VRO T4 BY i 11 348 70 B RS A RS 4 T s -




4.2.11 <surface record 11>-Offset Surface
e

11 =2
112300110=-0=-010

BNF & X:
BNF-like Definition

<surface record 11> = “11" <_> <surface record distance> <_\n> <surface record>;

<surface record distance> = <real>;

VEAN VLR «

<surface record 11>7E X T fw#% M T - (A2 il 0 i 20 60 S w2 B 2 d Al i . A% ih i
(R s v T TRD B V3 B T 3R ) N B mAS BE B d AR AT . (mA2 Ml T i S 800 FE I A
TNt

S(w,v)= B(u,v)+d - N(u,v), (u,v)e domain(B).

H(“v "')= [S:r (“’V)'S:r(”iv)]

if [S (u,v), 8" (1,v)]# 0.

TG R R RS T P mFS EE RS d=—2, FEHEE B (u, v) = (1, 2, 3) +u (1,
0, 00 +v (0, 1, 0). HBHHEUW FAIR:

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

DRI A2 1 1T #6820 B R AR Ui T s




4.3 <2D curves>T-al 4y

K 5<3D curves>#B 7 BEAAME, WL ILED, ESHE L.



4.4 <3D polygons> T35
N E

Polygon3D 1

BNF 5€ X :

ENF-like Definition

<3D polygons> = <3D polygon header> <_\n> <3D polygon records>;

<3D polygon header> = “Polygon3D” <_> <3D polygon record count=;

<3D polygon records> = <3D polygon record> * <30 polygon record count>;
<3D polygon record> =

<3D polygon node count> <_> <3D polygon flag of parameter presence> <_n>
<3D polygon deflection> <_\n>

<3D polygon nodes> <_\n>

[=3D polygon parameters> <_\n=];

<3D polygon node count> = <int>;

<3D polygon flag of parameter presence> = <flag=>;

<3D polygon deflection> = <real=;

<3D polygon nodes> = (<3D polygon node> <_=) * <3D polygon node count=>;
<3D polygon node> = <3D point=;

<3D polygon u parameters> = (<3D polygon u parameter> < =) * <3D polygon node count>;

<3D polygon u parameter> = <real>;

TEAH UL -

<3D polygon record>E X T 28] Z Bt £k (3D polyline) L, HISRIEiLZ[AIfhZk C. £ B4k
FIECHE AL 5T S m>=2, ST sAr EAL p, 18Il 22 (deflection )d>=0, 17 11 Ni( 1=<i<=m),
ZH ui (1=<i<=m). HSHERIRENM p=1 K, ¥ u A2 BIR. LELL L #iT XLy A,
Z R L i th 2 C Mi&E w2 € LT s

maxminQ—P| <d.

FeC (el
ZHui (1=<i<=m) £ W%k C Fi#idT5 1 Ni (ZHUA:
C(Hi' ) = Nl_ -

AOIEIRFRORINZ BN : m=2, SHEIRREA p=1, B E d=0.1, NI
= (1, 0, 00, N2= (2, 0, 0), &% ul=0, w2=1.



BEHL polygons #8743 IFEFARM Wl R 7 «




4.5 <triangulations>— #5473

il

Triangulations &

4 210

000003023 02000303-20-22432114
4 210

000100103003 000131303213114
4 210

003023123103 000212103213114
4210

020120123023 000131303213114
4210
ooo020120100000212103213114
4210
10010312312000303-20-22432114
BNF & X

BNFike Definition

<friangulations> = <triangulation header> <_\n> <triangulation records>;

<friangulation header> = "Triangulations™ <_> <triangulation count=;

<triangulation records> = <triangulation record> * <triangulation count>;

<friangulation record> = <triangulation node count> <_> <triangulation triangle count> <_>
<friangulation parameter presence flag> <_> <triangulation deflection> <_\n>
<triangulation nodes> [<_> <triangulation u v parameters>] <_> <triangulation triangles> <_\n>,

<friangulation node count> = <int>;

<triangulation triangle count> = <int>;
=triangulation parameter presence flag> = <flag=;

<triangulation deflection> = <real=;
<triangulation nodes> = (<triangulation mode> <_>) * <triangulation node count>;
<triangulation node> = <3D point=>;

<triangulation u v parameters> =
(=<triangulation u v parameter pair> <_>) * <triangulation node count>;

<triangulation u v parameter pair> = <real> <_> <real>,
<triangulation triangles> = (<triangulation triangle> <_>) * <iriangulation triangle count>;

<friangulation triangle> = <int> <_> <int> <_> <int>.

TEYHT ] .
<triangulation record>5E X T IEUT I S I =M/ T (triangulation). =4 1%
R m>=3, =M k=1, ZHERREN p, BTz d>=0, F7 5 Ni(1<=i<=m),
S uivi (1<=i<=m), =M nj,1, nj,2, nj,3. SEAELUSEERREN p=1 A4 &
No =S IE T T R 22 d 8 AR TR

max IZSEI]Irllg -P| <d.




ZHOF ui, vi iR T HITE S B A NI IS EL

S(u,,v,)=N,.

=M nj,1, nj,2, nj,3 FASREUE = MEH =T S1E Nnj,1, Nnj,2, Nnj,3, &
JIWIIT 552 Nnj,1, Nnj,2, Nnj,3. M= &5 T BHEE— M, Frf = MAIEHA M E
(77 1) G BT

B P e el < P 6

4210
0coo0OO0CO0302302000303-20-224232114

FARW=AE DN m=4 DA, k=2 AN=MF, SHERREMp=1, &Lz d=0,
FA NI (0, 0, 00, N2 (0, 0, 3), N3 (0, 2, 3), N4 (0, 2, 00, ZHH (ul,vl) =
0, 00, (u2,v2) = (3, 0), (u3,v3) = (3, —2), (u4,vd) = (0, —2). NA (1, 0,
0 ((—1, 0, 00, =Mt GERED 1.

L= AR 338 4 AR AR U R B R







(7F

4.6 <polygons on triangulations>¥-#{ 73"

TN

™M m ™ ™ ™ " o~ [yl ™ m o~ [yl ™ " o o — — — — — — — —
=] =] = =] =] =] =] =] =] =] =] =] =] =] =] = =] =] =] =] =] =] =] =]
— — — — — — — — — — — — — — — — — — — — — — — —

HF A AN AN A AT AN AN AN AN A A A A AN A A A AN AN A A M

i i i i i i i i i i i i

™
ln_ln_zﬁ.ln_.ﬂ.n_ln_ lﬁ.l.ﬂ_ln_zn_zn_d.n_ .ﬂ.n_zn_ln_.ﬂ.ﬁ.ln_ln_.ﬂ.n_ln_l.ﬂzn_.ﬂ.n_zn_
Lot I+ P o R o PO ot P o o o PO VI PR o P ot O P o Y o PO o R P o1 o PR o [ P o O T PO S O P S P R & P S PR S P O & P B & P R Py

PolygonOnTriangulations 24

BNF 5& X:



<polygons on triangulations> = <polygons on triangulations header> <_\n>
<polygons on friangulations records=;

<polygons on triangulations header> =
“PolygonOnTriangulations” <_> <polygons on triangulations record count>;

<polygons on friangulations record count> = <int>;

<polygons on triangulations records> =
<polygons on triangulations record> * <polygons on triangulations record count=;

<polygons on triangulations record> =

=polygons on triangulations node count> <_> <polygons on friangulations node numbers> <_\n>
“p" <_=> <polygons on triangulations deflection> <_>

=polygons on friangulations parameter presence flag=

[=_= <polygons on triangulations u parameters=] <_\n=;

<polygons on friangulations node count> = <int>;

<polygons on friangulations node numbers> =
<polygons on friangulations node number> * <polygons on triangulations node count=;

<polygons on friangulations node number> = <int>;
<polygons on triangulations deflection> = <real>;
<polygons on triangulations parameter presence flag> = <flag>;

<polygons on triangulations u parameters> =
{<polygons on triangulations u parameter> <_>) * <polygons on triangulations node count>;

=polygons on friangulations u parameter> = <real>;
TEH UL -
<polygons on triangulations> & L = i 7> L@ M2k C MEZ B L. 2 B4 L MEUEE

EFAEE m>=2, WAET =1, BiiRZE d>=0, SERRREN p M ui (1=<i<=m).
ZHREESHERREM p=1 WA BR. 2B L EIEMZ C MiWZE d 1E SUN:

<d.

max min|Q
PeC Qel

ZHui (l<=ic=m) &Mk C_EHEE ni MRS
B Bk i 0 (KR A CAS 2 R s




JUATESCERI 2 C 2 S EO R IS HUE u SN 7 B 2 1 o




7. <shapes>&8%
R

— ML <shapes> T4 HI 52 B+ brep SCHFEI A T .
BNF & X :

BEMNFike Definition

<ghapes> = <gshape header> <_\n> <shape records> <_\n> <shape final record>;
<ghape header> = “TShapes” <_> <shape count>;

<shape count> = <int>;

<shape records> = <shape record> * <shape count>,

<shape record> = <shape subrecord= < \n> <shape flag word> < \n> <shape subshapes>
‘f_"l.l"l-"":

<shape flag word> = <flag=*T7;
<shape subshapes> = (<shape subshape> <_>)* “*";

<shape subshape> =
<shape subshape orientation> <shape subshape number> <_> <shape location number=;

<shape subshape orientation= = “+7 | *-7 | " | "e";
<shape subshape number> = <int>;

<shape location number> = <int>;

<shape final record> = <shape subshape>;

<shape subrecord> =

("We" <_\n> <vertex data= <_\n=) |
(*Ed" = _\n> <edge data> <_\n=>) |
("Wr c_\n:‘; {_\,n:-] |

(“Fa” <_\n> <face data>) |

(*Sh" = _\n=<_\n>) |

("S0" <_\n><_\n>) |

("CS" <_\n> <_\n>) |

(*Co" =_\n> <_\n>);

VRN :
<shape flag word>f1f2f3f4£5f6f7 IR #A = 3, 41 F FiR:
1) fl: free

2) f2: modified

3) f3: IGNORED(version 1)/checked (version 2)
4) f4: orientable

5) f5:closed

6) f6: infinite

7) f7:convex

The flags are used in a special way[1].

<shape subshape orientation> K7/~ X1 AR :



1) +: forward
2) -:reversed
3) i internal
4) e: external
<shape subshape orientation> is used in a special way[1].
<shape subshape number>
<shape recored>
<shape subrecord>[J A a1~ JLF:

1) “Ve”: vertex

2) “Ed” edge
3)  “Wi” wire
4) “Fa” face
5)  “Sh”: shell
6) “So”: solid

7) “CS”: compsolid
8) “Co”: compound
<shape final record>

B <shapes>Hi 73 (IFE FARAL 41 K Froas




























5.1 EFAARIE Common Terms

T U B SUAE<vertex data>. <edge data>. <face data>"H#A H 2:
BNF & ¥:
BNF-like Definition

<location number> = <int>;

<3D curve number=> = <int>;

<surface number> = <int>;

<2D curve number> = <int>;

<3D polygon number> = <int>;

<triangulation number> = <int>;

<polygon on triangulation number> = <int>;

=curve parameter minimal and maximal values> = <real> <_> <real>;

<curve values for parameter minimal and maximal values=> =
real> < > <real> < > <real> < > <real>;

TEA U

<location number>;2& <locations> ) f{]<location record>% 5 . <location record>M 1 F45
HiT, g 0 Losse PO AT

<3D curve number>#& <geometry>f 73 1] <3D curves>T- 4 H1<3D curve record>% 5 -
<3D curve record>4i*5 M 1 FFiH .

<surface number>7&<geometry>¥f 73 [ <surfaces>-# 4 ' <surface record>% 5 . <surface
record>%i 5 M 1 Fih.

<2D curve number>#& <geometry>f 73 [f] <2D curves>T- 4> H1<2D curve record>% 5 .
<2D curve record>%i*5 M 1 FFif .

<3D polygon number>7& <geometry>#f 7 #]<3D polygons> T 43 #' <3D polygon record>
Ym'5 . <3D polygon record>%i "5 M 1 FFif.

<triangulation number> /& <geometry> ¥ 43 [¥] <triangulations> - # 43 ' <triangulation
record>%i 5 . <triangulation record>% "5 M 1 Fif .

<polygon on triangulation number>;& <geometry>fi 73] <polygons on triangulations>—- 5

/3 Hi<polygons on triangulations>%i "5 . <polygons on triangulations>4% 5 M 1 4.

<curve parameter minimal and maximal values>umin 1 umax #5225 i 28 1 BUE 2 5
umin<=u<=umax.

<curve values for parameter minimal and maximal values>#R #% 2% umin F1 umax 3K 15 1 #H
2 C _LAMA xmin, ymin, xmax, ymax, B (xmin, ymin) =C (umin), (xmax, ymax) =C

(umax).



5.2 <vertex data>
BNF & X:

BMNF dike Definition

=veriex data> = <vertex data ftolerance> <_\n> <vertex data 3D representation> <_\n>
=veriex data representations>;

=veriex data tolerance> = <real>;
<vertex data 3D representation= = <3D point>;
<vertex data representations> = (<vertex data representation= <_\n=)* “0 0%;

=veariex data representation> = <veriex data representation u parameter> <_=>
=<vertex data representation data> <_> <location number:>;

<vaertex data representation u parameter> = <real>;
<veartex data representation data> =

(*17 <=_= <vertex data representation data 1>) |

("2" <_> <vertex data representation data 2>) |

(“3" <_> <vertex data representation data 3>;

<vertex data representation data 1> = <30 curve number>;

<vertex data representation data 2> = <20 curve number> <_> <surface number>;

<vertex data representation data 3> =
<vertex data representation v parameter> < > <surface number=;
=veriex data representation v parameter= = <real>;

TEYHTE ]
<vertex data representation u parameter>u FI{# F 77y B U0 T

<vertex data representation data 1> F1Z4u & L T =42k C LRV A E. S8 u
ML C Bl VIS C (w =V,

<vertex data representation data 2>F1Z% u & X T #liH BRI 4E 4k C LS VI E
ZHu EME C L VN2 C (w) =V,

<vertex data representation data 3>F1Z%{ u M <vertex data representation v parameter>v &
XS EMAV: S (u, v) =V

<vertex data tolerance>t & X T Fi7w:

n;aﬂx|P— V| <t.




5.3 <edge data>
BNF & X:

BNF -ike Definition

<edge data> = <_> <edge data tolerance> <_> <edge dala same parameter flag> <_> edge data
same range flag> <_> <edge data degenerated flag> <_\n> <edge data representations>;

<edge data tolerance> = <real>;

<edge data same parameter flag> = <flag=>;

<edge data same range flag=> = <flag=;

<edge data degenerated flag> = <flag=>;

<edge data representations> = (<edge data representation= <_\n>)" “0";

<gdge data representation=> =

“1" =_=> <edge data representation data 1>
*2" <_= <edge data representation data 2>
*3" <_> <edge data representation data 3>
“4" =_» <pdge data representation data 4>
“5" =_» <edge data representation data 5>
“6" <_> <edge data representation data 6>
*7T" <_» <edge data representation data 7>;

<gdge data representation data 1> = <3D curve number> <_> <location number> <_>

<curve parameter minimal and maximal values>;

<gdge data representation data 2> = <2D curve number> <_> <surface number> < >
<location number> <_> <curve parameter minimal and maximal values>

[=_\n> <curve values for parameter minimal and maximal values=>];

<edge data representation data 3> = (<2D curve number> <_>) * 2 <continuity order> <_>
<surface number> <_> <lpcation number> <_> <curve parameter minimal and maximal values>
<\n> <curve values for parameter minimal and maximal values>];

<continuity order= = *C0" | “C1” | "C27 | "C3" | "CN" | "G1" | "G2".

<gdge data representation data 4> =

<continuity order> (<_> <surface number> <_> <|ocation number=) * 2;

<edge data representation data 5> = <3D polygon number> <_> <location number=>;

<edge data representation data 6> =
<polygon on triangulation number> <_> <fnangulation number> <_> <location number>;

<edge data representation data 7> = (<polygon on triangulation number> < =) * 2
<iriangulation number> <_> <location number=>;

TR U] -

Fr & I <edge data same parameter flag>, <edge data same range flag>, <edge data
degenerated flag>4 il i FH &

<edge data representation data 1> 78—~ =4kl £k ;

<edge data representation data 2>/~ i F ) — A~ 4E i 45

<curve values for parameter minimal and maximal values> R 7 2 A A i H 5

<edge data representation data 3> 7~ A& #i i b — > = 4Edh 4k

<curve values for parameter minimal and maximal values> - 7E 2 A H1 4 F 5

<edge data representation data 5>~ — A =4E) 2 B2k (3D polyline );




<edge data representation data 6>/~ — f | L —4 2 B4k,
<edge data tolerance> t [ € XL 41 R Fros:

max max min|Q - P| <t.
Ceff PefE (el




5.4 <face data>
BNF & X:

BMNF-ike Definition

=face data> = <face data natural restriction flag> <_> <face data tolerance> <_> <surface
number> <_> <location number> <\n> ["2" <_> <triangulation number=>],

=face data natural restriction flag> = <flag>;

<face data tolerance> = <real>;

VEAH 150 BH «
<face data>FiA TTH F T S =A% T. #iH S Al NaS: <surface number>=0.
<face data tolerance> t )52 X U1 KA.

max n{;ﬁqQ - P| <t.

b & <face data natural restriction flag>-5 ¥ 7l ) FH & .
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OpenCascade ] data H 9] facel.brep 31+
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o, ImportExport - [ImportExport]] Lﬂlﬂ
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Figure 1. Wireframe mode
“# ImportExport - [ImportExportl] @Eﬂ
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Figure 2. Shaded mode




t. &ie

51y OpenCascade 1] Brep #% & H Ci#0, R HF 7 ModelingData &5, ANl
DataExchange 158, ] DU A EHE A8 e (1) — Fhkg =X

I\, SE5H

1. BNF jax: http://hi.baidu.com/xuyingming2012/item/9060029141427bd81b49df%
2. BRep Format Description

3. OpenCascade source code


http://hi.baidu.com/xuyingming2012/item/9060029141427bd81b49df9e
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