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Abstract

This paper presents a feature recognition system for recognizing and extracting feature information needed for
machining from design data contained in the CAD database of AutoCAD sysyem. The developed system carries
out feature recognition from an orthographic view of a press mold containing not only atomic features such as
holes, pockets, and slots, but also compound features. Based on the result of feature recognition, it generates a 3-D

modeling of the press mold.

Especially, The feature recognition part is designed for detecting feature styles

according to feature definition and classification, extracting parameters for various atomic features, and constructing

necessary data structures for the recognized features.
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Fig. 2 Common data of atomic features for definition

Feature style Feature data structure

Blind hole

BHO (feature name)

0 {x_c, y_c, Z_c )= center point
x_c = center x coordinate
y_c = center y coordinate
2_c = center z coordinate

r = radius

dp = depth

dir = direction

Counterbore
CB (feature name)
o (x_c, y_c, z_c )= center point

"
@H@

1 = radius1
r2 = radius2
dp2 = depth2
- dir = direction
Countersink
CS (feature name)
@ [} (x ¢, y_C, Z_c )= center point
1 = radius1
2 = radius2
dp1 = depth1
dp2 = depth2

dir = direction

]
T

Through hole

THO({feature name)

0 (x_¢, y_C. Z_c )= center point
r = radius

dp = depth
[[ dir = direction
ar

Fig 3(a) Data structure of hole features
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Fig. 4 Classification of features
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Fig. 5 3-view drawing and 3d solid object
of through hole

34 5AYY A4 dudF
341 ¥5+93 Fdvy 94 73

FEde B Hdxuld 99 el Yz, o9
A e Tl W XL B U= Mol U
Ehdrh o] A9 FAALY AEL =29 dloly o)X
Al FERCY TR fo] 2EH e A4 #ETY,
2R3, JheElRo, JeEYA Fo st @ £ Ue
d, $29% 342 2= g8 Qo] YeAs HAsid 5
& F4E 2t Yo EAEA o #F ol ¢
Peoz AXEy, FAF FA4E e g8 o] EAFA
FREE RO JEEHAAR AR g2 dol A4d
ol9)2] FYToiM A #AE Y lineol EAFE=AE
Qe =AS BE3PA  Holez A, #%59ys =
7o Q14 FHE Fig. HelA B npg} o] =29
olg] wlo]x=eA2) 71 blY z #B g min_zlH Pt
A Y line entity C1, C29] 3% 249 2z HAAjtol ¢
AW @y goer JAska, v Cl, €29 9 242 2
Aol 7124 bl z A¥gRY W FFFEYPo g g
2l gkt

342 F1eE ol FASHAA AA 73

Fig. 6e Jepd A3} o] Flgeinel @ JLee| =9
4ol B shtel ST FAHC BE T A ®
Aol EA8E Heo] Utk FALE RO 9 FLEHAIE 9
23t7] SIAE A4 @& 5% FAel g2 ¥ ¥
Aol EAsh=Ae ARE AR U, ¥ 49 gt
o gL A2 Fol o] Augd dBH A 1, 2 1,
2'7F 08 FAEAdA Ee=AE #Agd, o] 2L W
31 AA 3,4, 5 B 3, 4, 5 & ZAIG FH2E R0
HAe F 1, 29 F 2 & 99 A FEY o
Az W] AALEdFE AH "2 % B2 2 ¢
o] 7igAEel EAsa g EL AL 49 sHEARE e
A48,

o
et
¥ Y ;l—-
b
@) @ H
P o w
wi ! . o
=
n_x3, m,r 3 rin_x3, i
i
|
) x | sy
ta
3] 2 ke L 21
P 3
Sl v et

fromens: sove
fonmand

Fig. 6 3-view drawing of counterbore
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Fig. 7 3-view drawing and 3D solid object
of ciosed through pocket
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Fig.12 Recognition result data structure of arcpocket
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ap_box (Lx, Ly, Lz, &b()[O])
ap_box (sx, sy, sz, &arpll])
ap_cylinder(rx, ty, h, &ry[O])
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Fig.14 Example of automatic AME programing in arcpocket



5. 3 & A 3§

€ dFE 53ko ALH 5AYF ddA 2" AR
SR FHF(EFTY, HNTY, EHR, Fle¢H
A7), TAF(FFAGEA, RIALZ RS, oA X3, Pocket
partial round), €% (H¥<&F, Slot partial round) 52
Yz 7R EQYYSe) =Y 2N 5 H2 33
oA JHE ®ol AMEE: EARFE dsiN HEs)
arch
Fig. 15(a)e 718 SAHPS=2¢ 7AHA Ue ZdHAS
Y =g 5ARY AAAIAH 8 oz AlSH
t AL RoFu Qla, 93¥d sHez Ry EAYY A4
W wal FAAYE Fdste Aga A dolelg »
Uel el displaydte € Fig. 15D Ba & =g <
A" Ay dolHE ol&§ slFEHlolE e} 3 EAFAN
2dy-e P £ e dHolg TR 3dd AZIH=
o= Fig. 15(0)3 2tk Fig. 15(d)-& Fig. 15()2] w0l &
A& AHE-3te] ADS9F AMEE ol 43l 3319 mdy 743
2 AA gboloj L Y wire frame)FHZ A YF Ao}
Fig. 15(e)c tolo] Tellg) &ejol X Solmesh, Hide, shade
HHE AHEste] dAE R/ A97 mesh block¥FE 2
WHANA 243 AA L FGAEE 3o mddFA

TR

m:
intmrav
v

mir
ng e
TS
i
‘sarones)
smns

wes:
WL
asver

=P B ™

ok s £ MOANACAS mx
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1. FEATURE RECOGNITION

2. 3-D MODELING

3. RECOGNITION AND MODELING
4. QUIT
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Choose the Number :@ 1
blipmode ON/OFF <Off> : off
Command :

Input the base point @
Input the side view point :
Input the plane view point :

1.0)
(1200 1.0)
(20 16.0)
Enter the data file name @ Featl.dat
HEXAHEDRON
POINT-1 = 0 00
POINT-2 = (1000 0 O
POINT-1 = (0 600 O
POINT-1 = (0 0 100
LENGTH(x) = 100.0
WIDTH(y) = 600
HEIGHT(z) = 100
HOLE-1 (Through)
Center point  : (12.0 12.0 10.0)
Direction -3

Fig. 15(b) Display feature recognition data
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Featl.dat

OR

x_or = 30

yor =18

z 0r = 00

BOX

L =1000
W =600

H = 100
THO

x ¢ =120

y_c = 120

Fig. 15(c) Recognized feature data structure
for 3D feature modeling
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