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ABSTRACT

A diagnostic system has been developed which reporls modeling errors generated when exchanging CAD
data using IGES (Initial Graphics Exchange Specification) format. The system determines whether the CAD data
contains errors. It also helps to define the criteria for determining the integrity and interoperability of CAD data
with downstream applications of another CAD/CAM/CAE/PDM systems. The methodology of our algorithms is
to analyze IGES model data by identifying errors and anomalies with respect to the diagnosis of geometry and
topology. The GUI (Graphic User Interface) of the developed system helps users to input values and to visualize

diagnostic results at real time.
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Fig. 1 Downstream rework explosion by interoperability
problems
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Fig. 2 Downstream error occurrence by exchanging
general CAD data  between initial CAD and
heterogeneous systems
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Table 1 The contents and lists of modeling error
inspection

Lists of Modeling

nte
Error Inspection Contents

Inspection of Tiny
Edge(Curve)
Inspection of Curled
Edge(Curve)

1.Edge(Curve) Length

2.Edge(Curve) Curvature

3.Edge-Edge Gap Inspection of Gap

4.Edge-Edge Angle Inspection of Knife Edge

5.Edge-Face Gap Inspection of Gap

. Face Appendage, Mesh
6.Edge-Edge Proximity Generation Error

Inspection of Reversed

7.Edge Loop Consistency Edge Entity
ge Enti

Inspection of Tiny
8.Surface Area
Surface

Inspection of Surface
9.Surface Degree
Degree

Inspection of Gap,
10.Surface-Surface Gap Overlapping Surface

Inspection of Knife

11.Surface-Surface Angle .
Edge, Sliver, Crack, Slot

. Inspection of Void
12.Void Face(Surface)
Face(Surface)
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Table 2 The Development environment of diagnostic
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Fig. 3 The modules of our diagnostic system



a3 207 #A10%

3.2.1 IEH ol AGUD) BF
A& 2L Qe o] A& Fig. 404 BRAAE A
A W e 92 FAEY Ut

4

i
i g et By tm’@!s)‘lx‘mm A

Fig. 4 A visualization example of the result

AAD) BH L =TS (viewing tool) FEZ
A IGES 2 dlolele] ZE=(load)E E3] 7}A s
g g A g AHE B #3dd aa
(entity) 87l s o, 24, g4, o]F, 9ol
Z¢, B3l Jhdl 840 Ak A skE 7t
Azt 3o g WgE d9= 2zg 5 A &
of ALEALY o)HE =& F YLFE T 9
=3

ER(@) 992 7FA 3} (visualization) FEo 2
A ZE=¥ IGES 299 JhAsHEwt ofvg Hd
AL Fa e 840 g A ARk real-time)
7437t bt e FEEHUY] i) A g
g ooflg] el sl Ab&REe] Al A]l Eele] B
t} golateE FAH Utk B GFdA sHA s}
F 29 OpenGL 23] glo]lH g & AL3}Y

Y

[e]

T

AA@) Fe Yenpuy FEOZH A4
448 & A Aele) AR TR AT
gEHz 449 5 Jon, =3 FEE 3

A 282 (check box) FEIZ JFE 5 A
750 Ak

Y (@) 99L& A aB(execution) HECB2M A
o AA"H BEE AR dYPFE st
2l ERAA FU0 5, 4 94 1GES Y
o] 2= At thFo 2 AL g 44

ke
L=
—

21

ga Ag Gne 4de Y, =@ 99
o7 A F2e] AaAn A Aol g AP
A9 5+ =S FEH Ytk

3.2.2 Zltkdiagnosis) 2 &
IGES 22 dloleE 947 el velgrt
obd 718t dole g FAH Aok & Has

=
(points entity), A(lines)R4, FA (curves)4a, FH

(surfaces) 8.4, £ S(solids) 84 HEAR o] F oA
A} olgA AN HolHE XA ¢ At 2
2THE o] g3l o7 Helo AY dudEFE F
#3alr] g, 2 AFolAe @Al HeHel 4
£ welg AJxelo A IGES HOJEE o] &3t A
3 FU3sA, IGESY 718184 diolel¢l e

2L A

g 7 A=A (boundary curve) Hlo|El(type 102, 126,
141, 142)8 ZA H(vertex)?} EA &(edge) LB
Loop HEle A4 7x dolHZ Eeglond, v
T E AARAE 2E T dolE(ype 143, 144,
510)% W(faces) FHS] 94 7& vlolH 2 £
g, =3 AATA dole & g e I 4
°]H(type 108, 114, 118 , 120, 122, 128, 140)= U, V
wjr] WpE o] g3t Zhzte] tid FALA dlo
HE A3 & 33 #d Ad HAFY Candidate
Sewing Edge®<l Ao HE&AIRATh ol AA)1S
&g 7|tez FAE A B5 729 £FE
Fig. 5914 2o2& AXNE ZA ZAAZH dolgE
ol &%k M FY(1)F FH tloleHE o] &3 A
FY(iHeZ YA glx, AFE dAZE 39
2 FEHY & 4 A7 g gEHE 2 Qo).

A A dA A B [edge(curve)] BH A
Ztd 3 Loop@d X &, 28l I A(surfaces)
@ g FAgdol o|FofXh F A A A
Candidate Sewing Edge &<] 2do] =3t} v}z
< Ao A A3y H Candidate Sewing Edge <1 2t
A7 I #E Ad AL wtog 9=y
(surface-surface) B A o] o]FojA}. F
FYd EF 2 A Ad dAe g RE
Ede3 FHRYAE Yty £ Z2aYy 3
}sko 2 oA A

Sxo 42 ¢ SEE 3

A EES AEF TAH Jdon, ExHQ #A
o Xgo] ohd JiE g AAE 7t5sEs Ay
T2 MEHeE REIHE OJFEF TAHI U
otz dAE AT EEL Candidate Sewing Edge
gl FEE X8 EF @A 7HRE o] F oA 3]



CREE

ol E :

FHLFEH A AH20d Al0E

l.;}_.12
oleigt I BE F EA Y- 14 Ad F
& e S sl fE wE Axme] FY
E«l ztolop mde) Alxgle] F58 3 W4
Ao o] 3] 2AHY I PHL Fig. 6914 R
oz Ax Zo] Wl FAE 7438 A8 Loop-

Surface Irspection
8. Suface Area
9. Surface Degren

Fig. 5 The detail of diagnostic module and

downstream relation

Loob_Edge

Sampling Point

| Edge-Face Gap Projected Point

Fig. 6 Edge-face gap inspection

el

(projection}A1 71 ¥

sampling) ¥ &

o
sl
N
o
o
rg
o
b
13
tu
2
IR A~

222

4zb 108 M ALxARE F38H Eltﬁ, &7)
4L s 2AA 109 A gE F F

e AEE F dE ganYFol Z—'i%ﬂ%iﬂ}.

323 Zodn &4 25

3.2.3.1 I 38 IGES T

2 greo A A3 shAEHE IGES 3+ A%
REo] 7AHE e g RES T3 &€ o
‘1 g0 s A FEE Fof AR oA
Y F e 7NHY ARES 8] A
g ZRoln E3 thE Hol(Viewer)t Al
Ag Ane 237t MeES e Aol
o wde WA IGES & A(entity)o] M-S F
F UAEF A ;‘44 8 2(type 314)8 &3t
dr} A Ao i dukAQl aF FAE
M AHEShE l%*—‘,‘*&(RGB)% A date, 7128
7L (0~1000% 9 BE BHE AL} o]
A Aol g4 o2 HelE 24 Addske
HAL o3 849 dHEE JAAE G
(directory entry section)®] 13 3H(field)ol]
el axo) o8 AP £ @& AAAMTE A
olt}, Yo A Adzigel daHEW 239 Ad
A ALHE IGES Y A A="E o83
AR Qo] gt Asci Fejel e AAsHA
Hoh

Y] A o o
S I 1]

9]

1

3.2.3.2 2(log) T

B 3o Ag An 2and A 2E] T
HE 2He A 2EEg I Ad HolHE
ez e 3 AgAY oFlE Y F U=
2 2X3E e (og file)2 AHE ARsE Aol
t} 21 FYe FAL A F FE2E T7EH
AT e BB Fig. 794 RYgAE RAAH
A 4 IGES #HQ 9 A3 (global section)el
sk AR F Po3 RENS d3ste deFa
sith. &, 599 oj&3} A7), FLYBAF A= A
< 2 v, Bd AFAL, 3+°‘*M Az}, AHg"
IGES B, AH¢€ 99 F sHeke), Yo A §
e 3 9= Fig. 84 i&lzl“ RAAE A7
t gh 2o 3 A%E Jepdth TTFH = LH%%
ogiz " 249 fAEF  HI(directory
entry numben) 9t 3N Ak gk, A Ak £ Hx
gt o1Elm A ghe) AR BEE YepdE HolE
¢] Zo] glrt. Fig. 8= F49 ZAolo] g



)
Hr
ojor

5. A9 G

olor:

=N F8k3 1] #2040 #1058

@ Asute A4S Ve lch

-~ IGES File Infornnation -

1IGES File Nome : braceigs

1GES File Size : 2360 [Kbyte]

Native SystemID  : Pro/ ENGINEER by Parametric Technolagy Corporation
Pregrocessor Version : 9926

Author Name H- 1

Creation Date & time : 000210.155445(Date. Time)

IGES Version t10

Used Unit ¢ INCH

Fig. 7 Global section of inspection log file
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Edge(Curve) Length Check Result

Check Value <= 1.000008

Surface DE No.  Curve DE No. Length{mm})
| D oar7 D 9475 0.001 :
i D 9525 D 9523 0.0004 '
b 9723 D 9771 0.02 |

!
]
i
i - Distribution Parameters -
i

i tolerance : 1.00000
| Min.value : 0.00000
| max. Value  :7542.09693
| Tolerance_in : 99.80 %
0.20 %

]
| Toterance_out:
I

Range / Rumibers Of Resuit

0.000 1.000 2.000 3.000 4.000 5.000 6.000 7,000 8.000 9.000 10.000

3 8 4 2 4 4 0 1 1 7 1489

Fig. 8 An example of detail section
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Fig. 9 An example of visual result of surface
diagnosis
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‘ 93 : 0.00797

: 0.04689
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0.00797
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- Distribution Parameters -
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Fig. 10 An example of textual result of surface
area diagnosis
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