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ABSTRACT
Ao Az Al xze] F18E oI8 HAEA7 W ZRAA LolollM 5 AlFH(concurrent engincering)?l ¥ AL ¥
Eo] BRI eature)ol 218 WU Pol R JAZ hTEHR olvh, EANALS CAD/CAM TE& 31 AuAge] vz
M CAPP A1 2% 7ir el CAD/CAPP QlElsfol 2o 2R% 71%5S 7HAch Mz FololMel FEYY NEL 57 83 4k ) A (feature
recognition)?t SR Ael 218 A Al(feature based desigm @] F 712 #ol7} glen|, o] 5 Eof 2% masiaoel A Feojel £
2 dFoldl SANAe slsiriaa B U EHE Y AAE MBI, AEIRO PHFES gz FARP Jlst
=

©

3 ggomiy SIYYE RS AUV

1. A4 & 2 adabol oyt 2] ¥ A28 (External Access Direction: EAD)

2] 49} ER8Ae] perimetere] Elel(open EE closed) %

2)20] op AEe] MAsH Azel FHG 213 AFEA exit boundary® “El(through [ not through)el 3712 =i
0 TagA Holels FF8Hconcurrent engineering)®l 7 Zoleld o] gstol M T, 7R, vUFTER, BEER, =
& =AY ¥E2 B3 (leature)oll AT AT WUl T8 2, A%, AAdd @ R 5 97k e] FHE % g (primary
& }x2 oEE 3 gich - CAD/CAM B8 st 3rid features) 2 & F-Fsloich
Mz e ZEREHL CAPP Al4we] shdalel CAD/CAPP B ool oA Bl slstatde ol o BHE A
AHuolAE S FRY g SUUCL AAG HABHEL f&%%’ﬂ FRHES e BIBL
HzEooldl AR Hgole HYYAGAM(feature HLE] "”°i'?5¥ wAYSe] BR/AMNE MEdich

recognition) 2} FRBAtel )8} A7l (feature bascd design)®

S71a] Holst Qeni(l), o] ¥ ol BE FyYel Y 2. B5RRE BRI Ay
Heolel ¥HE Yo T tch
Suh S AFRIIME § Zejule]le] i) boundary 2.1 53R B2
components® 435kl convexity analysis& =835y Ao}
intersection edge loop?l convexity® 2{stel AdAzE2A + Exaiale] Rejo thalal= we AxAel dFE 2l
o sz B4 EE= $EY SUAGYYS FHOR 49 4 om[3~6), BARNES YdnHoR AA EE Mz FHNM
B Wy Eg stz odch  ER o] WiHdME YWY Relslsn, Mgsinzt sk odojol tiyt &|E4e] Arke H4
2y ate] 2)a) HAYL] RaELg WA + WUl F & 7HAch
A28 B2 feature based modelingel FL2tH o)A, R B odFeid BYPLE FEHE Aasiz] AW st
WY 4 ot FARA] FRHUL AU ool A HAgol H o ey sigies ezl Bl ANLE, slsturA
QA7 od:, Fagate] AN EFUY clsidE dF Q gaEEel 713N wHYERE Yo A A
5oy olz] Qdch Al = 71 Buige] i siEAel Wadas et Foc
Gindy(1]= H38A4& entry boundary, exit boundary % Aariale] dFolde MARAELS A2HIYGE F
depth boundary® #4351 bounded volume2 & 23sla, & st @Rk AL Walsiel qlx] obatr] ol A&l
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wiel USBoize] FPN4S PeAshe Wig Hstlch ®Y,
a4k Mal gael elel w AAojMel oy Bl uiet 5
& BEsIE 6], olHg & wE EHe AN
cl AzEPAe] 402 2PY 4 Us 4AE
£ yEadoz mgsin olch Axel Eleel ulz
sAggozt HREAE vehle F=BYY
AHprecision features), *3te] FAolut Helwdg 4Bt
A £.5% 3 84 (material features), 71& A etz

st ey 539

B B Bysde] 408 BYUY 471 olrh

oL
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2
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:x_
2
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[}
fir

[shd
Eil
n
2
R
i

£ 4

glem, of

~}Htechnological features) S°l

2.2 A2 FHFFolA 2] P el st 2Y

AAFIEL Fol7 YARAA U¥e) MHE AAYLEHA
ojFoial & MapziFo] g Axyrh weid & Aol
My Z1ANZe H4Y AAAAF B (volume  removal
A sAYPe] mawyg AAuch s3d

BEZ JIAZES iRl 2
wetd Axe] g2 Aauia e DRYch

B oAgoa zetelE FRRAe nuwdE AEALR A
&817) g8l 23 Lo} EAY WEEF(through slot) BHE
o5 FolA Ayl

process) &

15e] shitel AE3 A Folm,

%2] VRDs ¥ VFs

a3 g0l Uiehd wisp ol alze] [aEM B UVFEF ¥
de dioz o UKAN HHoF, o Yol 3ol 2l
275 e Molth, o] VFHFe PR M P& ¥
o ok wlo]l~ HFozRE AMAY £ ok WY

Jo] spabaLe} ol Y+, Y- W Zv 9} 371A] 9% Eelcl

hu i

rlo

|4

2|3 ZhErige] El= 2o] AAHLEN VEAAE Y
130 1ollM ALzt Fol miel sAate] sm, f12] 371 gEe 7t
ztof chah ¥ e AT Wgel Ayl ol =W, Yye
£'8 A AP (Volume Removal Directions; VRDs), %
Wael cigste S£UY WER FYHE HES T3
(Vertical Faces; VFs)ol2lil 81@, o] & 242 2ytel 23
nRsaty $dunique)stAl ERsts o} shgsith. &, 7t
S AU 7 30ln, & FHU 2yl (IDE
Ry al(s}, I Imaginary surfaced ¢lojsiol, 2 E¥F2
off cisfalt Flofld MEeh, o] Y BEFER ol B2

8} 4= alch
2.2.1 217 2 A48 (Volume Removal Directions; VRDs)

AANEE dare] dRE HAEEol o3l AAsh= 2F
olm, x, y, z ARANEAL JF2ATAZR stel HAAALE
3 g8l

AN A YR Yaol N AAY HAe A Bl
gaelR FAs1EA my.x%ﬁl% T 20 Yo o

¥

F(&, ANY ¢+ A sbsy gyelein Feltch

(VRDs; Volume Removal Directions)2] 71¥ &

(g 11 MAAALE Wil B
MHAAYLe AYSE S(VRDs)etz F3, o
sbogel AAAAER x, y, z RAF SR
(ordered pairs)&.E o] Fojale Aygoz FAJRch

Let, i :index for x, y, or z axis
j 1 positive(+) or negative(-) direction
along to 1 axis

= {[v.(+), vx ()],
[uy (+), vy (5)],
[ (#), v ()]}

where, the value of vi(j) :
if a volume can be removed to j direction
along to i axis
then, the corresponding element v;(j) has
the value of 1
otherwise, v {(j) has the value of 0

S(VRDs)

A ero]l 1A £ ole 3l Hele 0 ~ 5'ed, F
Axate] BFol i sl fAR ALYt 2 I
Lebd 3V E& R(through slot)’ 2] B9l AAAAYLE Y+,

Y- @ z+2] 3 7pAelch

2.2.2 4 2m(Vertical Faces: VFs)

A A A 7ol Fdls
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& ZAdolatn Aosind, AAAAUR2 U SPPAE
® 23 1M AAA Y g
ol A& TS, £AWE A F2b W Leoldl, &3 W

3
0]
rz‘.
o

(entrance surface), W TF.-& =2 (supporting

surface)ol 2t F-ETL

[Re] 2] A ==xjed g Szl

%
olele] AMAAA L} wchel P& I 3
Liep gureel(dE aiyich AE 97t W¥E 2
g falstds Asge o,
i) tgElE A HRR A3}

o

e 2y

r

}e satpadw & Held(entrance face),
i) tS®E MAS Yot A& T
AW & 22 A (supporting face),

i) Vel A =AEE dee Ay
Al th§ 3= =2 A (vertical faces)’
olglx ¥t

43R shutel A ol cha 1YWz
g A gew RUsol, A AYAA YRl Y mE
492 Ytk S(VF9E RAISHY g3t gol Helch

bAxmel

(B2l 31 457 Bl el
#3wel WY S(VF9E

S(VFs) = { [(e f), (fe )71,
[(fe S e fs)],
(e S S f)73)

where, f. | entrance face

fs : supporting face
superscripts . VRDs

2 A=, 7zt AHzzYd #AWE 24
S(VRDs) Wie] tigsl= f47 1¢0 ZA-$olut 2ln]

fr

€ 71¥c)l. ®, real surface® ‘R’, imaginary
surfaced ‘I'gl3 & ull, S(VFs)el 2t 24+ (RR),
(LR) W (D) FollAl stite] el 7hzlch

FABEe ARAAYY) Uepyyos

AAA g Zhzh Fo3ty] wiel, 212l [F2] 3lelM S(VFs)2l
L4t RD2] el S U 57 ddck

nystdA A=zt

characteristics)?] Z%o} utel A, 27 29 ¢f, 39 F
£

H
"
2
2
ol
3
=
o
k1
n
b
c

BA s Aejsin, o] FY& 7t
£ Z9(real solid face)?t M AsS ulFgzlel He Z¢
(imaginary face)?] 2 712 & iivjolxich

7" deole] MALAT ol FrsT YYLE M & G E
Logo] ware] o3 A 671 R VAEC, AHAAYE &

(43 1 ARAALY S 43
arel [gel 1ol4 lelel Wel £ABES t
&3 2e 4AE U

i) if there exists any one and only one pair o
the (1,1)
then it is a _through-type feature

ii) if there exist exactly any two pairs of the (1,1)
then it is a _plain=plate feature

i) if there exists any combination of the pairs of
(1,0), (0,1) and (0,0) except for the case
of the (property ]

then it is a blind-type feature

v) if all pairs are (0,0)s
then it is a surlace feature

v) for all cases except for the above cuses
it {s a _meaningless, unclassifiable, or_even
_impossihle feature

(33 21 #43 gyt 43

i) S(VRDs)el f4 FollM (1,00 =& (0,1) K20l

-3 S(VFs) R4 FAM (LR) Yl § 2 3te

rl

K42 = KH(VRDs) 2t 87 538t &5/l
A} 8-t
ii) S(VRDs)ol 24 Folx (0,008 (1,1) 80
g3 S(VFs) f4t 5344 e £/l 3

<l WA} glch

olidelld Zlayt ol o Aol I FFHNE ZF
3te Y& EAHete] uvehiw 23y 28t Yrh
b sbe MAAANY S vehdch
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P @E

S(VRDs) = {(0,0),(00).(1,0)}

S(vRDs) = {(0,0),(0,0),(0,0)}

> #(VRDs) = 0 > #(VRDs) =
S(VFs) = @ S(VFs) = {(R,R)}
(a) SURFACE (b) BOSS

1

S(VRDs) = {(0,0),(0,0),(1,1)}
> #H{VRDs) = 2
S(VFs) = ((1D,D}

S(VRDs) = {(0,0),(0,0),(1,0)}
> #(VRDs) =
S(VFs) = {(ILR))

(c) THROUGH-HOLE (d) BLIND-1IOLE

S(VRDs) = {(1,0),(1,1),(1,0)}
> #(VRDs) = 4
S(VFs) = ((LRLID, D, (R}

S(VRDs) = {(1,0),(0,1)41,00}
> #(VRDs) = 3
S(VFs) = (LR),(LR),(LR)}

(e} TIIROUGH-STEP (f) BLIND-STEP

1
i
| JE

S(VRDs) = {(0,0),(1,1),(1,0)} S(VRDs) = {(0,0),(0,1),(1,0)}
> #(VRDs) = 3 > #(VRDs) = 2
S(VFs) = {(ID,(,D,LR)} S(VFs) = {(LR),(LR))

(g) TIROUGH-SLOT (h) BLIND-SLOT

S(VRDs) = {(1,1%,(1,1),(1,0}
D #(VRDs) = 5
S(VFs) = ((LD,D,AD,LD,(ER)}

(i) PLAIN-PLATE

St

2,

23 2 5ysAde] BR

27 200 Bl HARAel BRYds Felstd, A
whare] 49} Tof whE AW A (LR) 848 A+EFE
a3 37 e BAYNe] EEEYE €& 7 A x oy,
z ARER] @2 o Wl uwiep AFAALR] =
Feh 622 Foix|x|gh MHAARY] 47} 62 FfolE= 7t
Zoll 23] o]FolA 4 Ax YE uvehd 71 QY] alZol
mssdoz BEY £71 ¢t 32| I (plain plate)S
Wy o shgubyel ol Uxixie WAVIZHEE out
tt.

o] EFaivlol o3l A Az FAE FAlol AV F
gixte] ey}t shgsich &, AANwe F¥el AdojMe

Yt o g WolFolAl U= HABYY

based design HHS ALY £ 2D, ol of

.
A AdAA e BN FAY Rl B

oX

el
4 olg B ohjzl, HRUAME &% /Ale ZdY I=
2 pygony uyggysoel Py dojete] HEo] Hr}
£Hog o|Fo|W 4 gl
B odyold zde ALY FRAN olNY F
I AR AHHoz A18Y 4 Utk wAFTEEY
Ao, sl FFAIURL iAo, A2 HEE &=
7t e uietde] shg ezt 2 g Ao st AR
sich olol P FEHTUWEL YA AP} Yol
yarg Ziach =Y S£ARg Fdste Az 2R
Rate wingezy A shEAlel # AHEEA gV £}
FEEYEg Aol wjAsle 2lo] shestA FHol B

t} Azl FEANSZ YUY AUtk

A AN Ngle] fARRY F2UIYYE AZY +
7} elth. &, S(VRDs)?l &4 Folld (LD 847 U&= 3
Solli= olof awshs WRE FPAIYLLR At ol
1Qag o o+ Ach

2 Aol A8H SRR BRYUI RAT HeRE

for

Y
=3

o

EAD(External Access Dircction)®] 4=, 7 #i(boundary)2] €}el
o oA A 9] AteR(exit boundary status)2l 3712l sie]wie}el
Z3jo] o whdlile] dlen], & Aol Aud wpde o
sigl olkrt tf H2 42| yHeivielF ol &3te] BIYYE ¥
Y 7t vk EADel 2@ gdeiMe 77i2le) EAD sid
vlete] chal Sloll AFY 2AL) A LAE ZUSA F

AYPG BRY 4 AU, ¥ ATol4 AUY WylE 6
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VRDs2] 4=

H

S(VFs)2} (I,R)
axe Ax (0) 0 1 1] 2 1 3 (2) (1)
1 [ ] ] | ] | I I
| 1 ] il { [ ] | I
feat Real B Blind Thru Blind Thru Blind Thru Plain
eature Surf 0SS Hole Hole Slot Slot Step Step Plate
(=) ] |

classificati onl ’SURFACE] [PROTRUSION‘

¥ notation
- VRDs : the Volume Removal Directions
- VFs ! the Vertical Faces to VRDs

DEPRESSION THICKNESS

- §(VFs) : a Sct of the Vertical Faces corresponding to the VRDs

- (LR)

a pair of vertical faces corresponding to any VRDs, the entrance face and the

supporting face have a imaginary face and a real face, respectively

2% 3. Feature Taxonomy

7212}l VRD shelnfeto]] s 4=2we] &
Ao UYL Ueo JEERYNE

stel,
4. AE

£ dFelMd= CAD/CAMS] d4d¥ g sl CAPP A 4¥
o] szt BAsle] CAD AA%e) MAAYRuoletsy FAA
Haaddo] AEHo2 VLY £ A& YLl ciste] nef3
1§ S1MME AZH FZE Sl S3HA g
AAZIEol AAstel, IRz FYPol oyt gy
BRAAE BYsHe zlol YHAHoletn vk
H A A7 WY E(VRDs)® 491 -2 A (VFs)2] AR & 41831
of JlEgRYse] ERAAG Austacl. £ A 8
Aol AW FRE UYL ZH SAYLE TAMNY 4 AUrh
AMAAAYYE AR AFAol FPHIEYE B
Yoz o]8Y £ glo], AN AN oln] F
THZYY hY e E HAgo A ZTHEANG ¥ A

ez £y 40 ack olsh W, zzel FTHIWY

sich

N

1

3

o]

ol
Py

BT Y 4 L& HOT AzHch
£ J1Ee] AAR A7oet vima & ul, o e 49

sielolel§ Algslol RNz JERYRAS LRY 471

X

A
T 2

rr

N

olch

of thgshe TaAE mAAAC] Y AR S &4 Y 4
‘ET"

& AFolA AU HRHAY LRSS AEIEYEES A

Aoz slol BRG] AV WAL, TEAUALY
W, DEAMALY Fo VAATRofol AGte H g1
ek,
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