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An offset Curve Generation Method for the Computer Pattern Sewing Machine

RaH-FRE &8
(Tae-Seok Oh - Sung-Yong Yun * [I-Hwan Kim)

Abstract - In this paper we propose an efficient offset curve generation algorithm for open and closed 2D point
sequence curve(PS curve} with line segments in the plane. One of the most difficult problems of offset generation is the

loop intersection problem caused by the interference of offset curve segments.

We propose an algorithm which removes

global as well as local intersection loop without making an intermediate offset curve by forward tracing of tangential
circle. Experiment in computer sewing machine shows that proposed method is very useful and simple.

Key Words :

& E3l~ A4, VLSI =474,
robot path planning 5 Tt%¥§ &R oko o]&5:= F33
2Hq] o] t}H{1-6).

LEN FHE& NURBSHY Bezier 43 & FAoA
LEN ZAHS wes= wH1-219]17 @%*/‘W E2XH 2
ZA FAE B PPBleE IA dE F U

ygonal chain or curve)E_i—‘?—Ei LEA FA
‘ﬂ(’é%%"ﬁ LZAH)elE pair-wise LZAL,
Voronoi diagram, 283 A& 7¥tez A2y WUy F
o] ) TH3]6].

T exAelyg HIFA XA BEF AT maH(self-
interception)ll & =¥ (loca)$} A Y(global) A7 |22} F
Z FAZE A of 7 7tA EAE Az 4 Uy
o] AFsHe] foh AT|EA FAF |EJFAHNAN dAHI
2ZH AZE FRSEAN LI FAL V= Fo o T
A AYE FAE & Ue F2AA4 2= A }
A H1 o]z Qs ARH Xy T
E T3l o] £AY dE wHeze 7 )
Ag AA BE T 7FEHA FIZH2E G
Aste $A 3 PWID(pair-wise interference detect)
Foll 98t zHAol =u Y=viE dasie &
ZH ZAM(raw offset curve) 1E]7] Aol HA A
2ZANE wt=e B Fol dFsHe] stdHl1-3]

rl

22 o

_oJ_;{

ol

s,

e 2 1
o

o [H

o] AE

2l

% A

4%
2,

AU T AT R T
r&lﬂé
Hbﬂ
oy e
lo

g
=

*

Bie8  [LEXEX EFEEIEH

RAAA, EGE  LEXSBx BERETFILEN 3¢ - LH
E-mail ! ihkim@kangwon.ac.kr

EXHT 0 20066 9A 158

BRAESET 20064 118 10H

-+

188

offset curve, interference, intersection, sewing machine

[71[8]. 71& S ZTAZAHE TE F 7158HA EA wat
Al RA7|AAE AAE Ao ZEFHAT 7B e=A
A9 MY g wet A7 uAE wYsiA Hed 78
49 2] HRHAATE Bo] §ol3tx ¢& ¥t o}
Y 2RE Adoz X Mo Az THEAR ¢
47t 2AE 5 Qo B FEdTAHY AriuAE #
T sweep °|2[10]12 &g Fo] EFEr] wIo X
FAE v=e HHFRo A EAE guse B4 t
FAe dFE A A9 @9, AFEH HY A7
T HPdM BE FAL LS(line segment)?’t £33
02 92" FHoE AT = vk B9 FHLE 2
W F271719 28 AB-HF(stitch)e] 7] WE o] H9
Ag Aoz FA449 LSEY d2d= FAHINY: & F
it AE29 AERHL 1-3mmE 7HF Bol] Ag3sin
ABANY o4 E H4 d9le ¥ oeE 0.lmmolt F
27171 A 7hE AREE ®oj7] YsME B HolHE
2 2ZX FAE TEojol AT AE)M= vlojaR
ZZAAMAA BY 7Hee Hael dHolHE i AE 7
AvtEel AYET FH5E ZA JAH AEA Ay
Ao LS XA Feoh geEpA B =EoAME LSE 4
49 99 F47 23 Fdd 25 HLE 5 93, 2]
mat BAE Bk 44 NFsie gHes Yo Axs
°]%“’"‘%§ o] 93 QZA(forward tracing of tangential
circle) 34 A4 WS ALsAct Em ASE PHL
AFH 7“%7]°“ Hgdd I FEAS HAFTIA

o g osx efboglr

T |

2. H7H g MIBVIolA M JHe HeH

O 1A Zo] §27499) e A £ 7MY
ste ASE T AS HAEY gRAS w Ve o
AT F o} wiRoR ¥ 2= A¥ F4H
Ae AL BE Favt ok AFH HH AL AN
3 d#y A A AL AAolA BAsAY PCel



R3]

haat-24E 1! LER HE I

I8 1 |4d 2 g3t
Fig. 1 hexagon label sewing

A FEAE CAD Bt B3 Z2aY¢ olgstq BPwh.

g 29 A7t vlelaz ZzAA2 THE AFY 3
| A%7] AAAN BPE & URS Zzad S| 3
B FYNLE B TG & dE PRe AL,

o E=IR

FES A QU B RE

ad 2 SiFY R&t
Fig. 2 Hip Pocket sewing

NIO%.Q

22 A9 AB7IAN HuiA SiFeyg 27198
A B 3 2 A4S vehit Foiys 9
et 718 HA4E w2 olF V|ELE 224 |
AdEY. a28a A48 LZA Hde =t A8e
FHUE BHAAG. o9} Zo] HE AE7IAM 2
A HEE o 2YY AL AdS 44 83
F AR e F2F BT

0 9 i o
xR odo i [

3.7|E9 eZg RME BEE wy

BRge TACOS LZAL T A9 Sty s, v}
s=t 4 o A FelA TAAFC
r(s)+dn(s) =r(t) +dnlt) 1

o714 0<s<l, 0<t<lelth 974 n(= r()9 unit
normal vector, d¥ offset Al o]t}

29 34 AZ|AFIE 147 JoWA FAFE 2
HES 3R BAg X (local invalid loop)E} stx
7F 270 ewA R FEE zhe RES A
F Z(global invalid loop)2t 3tk wals o) g
ZZ AAE AFe(valid) ST JTHAE TE
a8 38 oZY JAHE e W Ay wx EA=

°$'—|-'

3]

4 4o 18 2L e

e 2 xe i oHdr NN
o o 1 of ]=Jr1r
{u

o wgsE PAY FI) Y4E RAF1 1Y 4%
T 2ZA H4E HogEr
YFe wE GEIoIMS 234 IN Y4 w

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

°olgd #Al 2 WHe® BK Chail3] & PWID
(pair-wise interference detection)z}E HAE WHS F3)
o ZtHel QA FEAE By A FZE V)L

SEM FA YA 45 AFEch Eungki Leel6]
T U H2ER 31X ¥ V|E oxA FHE UA
E Fo Xy I 8 W Fxo M4 wike] o

ASA g FEE AAdE Pyoz
Aste Bde Agstach

Y FLE A

self locat invalid
f&w intersection C. cw _Joop(Cw)
| 4
- |oca| invalid
Ioop(CW)
ccw global invalid
loop(CW)

ad 3 XI|uxt 2z 22X
Fig. 3 problem of self intersection

- JERd

g 4 MUt @zM =M
Fig. 4 Valid offset curve

3% 394 H@Me Moz slEFHE YERAR
CCW W3oz 9N HHE wees WS HAED 7]
ERAY o JdAGT 2 AYE Fu oxT Y JA
¢ UETURY 3¥ 3MHY U WY A7) R (self
intersection)7} & A3 e}, %k°ﬂ A AgE AXY sHed A&
o FAE FEi} v Fo| I RAY Rm7 F
A AR oA A —Erif-% LA F9 By F=
o] o] wioizl Ha olejdt FxLel WIS FHEIHH R
A FELE AAY 5 Urh oA RHG FXLE AA3S
AT LA FUE a7 49 Zo] 78 F SIH1-6]
2 39X Ze] V)8 o= FHE WE Fo A7 n
AdE& e PYo= sweep o8l Utk AT o]
dnYFEL ATl Hl Joy Hpsd X FHE

T ARG RAT FLE e Pyge] o EsA FH
o] AE7ldMet Zo] AT I FRAME AHRE7]e
G =

olo] g HAYALE B =FAE 7| 2=

& TE Fo RAHY F2L X

-EI"
g =L RAo] oy A
0|

189



BRPGHNE 56% 13 2007F 1R

41 ¢a 2M @ Sl BMe| o=

411 €8 ZMojMel =M BN
29 5lAE QY FHAN HAL ol &% Xy Iy
REE MYe MelzEd o3 Ads YY) wAB
AHHEE 2ANA U 24

)=}
»
| HES AR eXA FHE U of
£ A99 34 e FA%L A
o 4717 @ ddd FHEL LA oz EANW

ml

a9 5 (@AY CCW %3k
g5 MAFE CW wioz
Aol BAdrt.

=]

| ——2T% 24

a8 5 g2 Mo =M 4y
Fig. 5 offset creation of open-curve

412 g3l [ Moo 2= J4M
A TN oxM TH A4 B
4

a8 6 g8l 4o =4 4y
6

offset creation of closed curve

42 80 ¥ H9

4.2.1 Poly-Line segment Sequence curve(PLS =)

PLS %4¢& HH4de)A LS(Line Segment)$} LS7t &3
Hoz Adge) g FMoE NFHE WY Bue F
Mol FoAok @tk Z, PLS FM| &3t nAle A%H
A LSE A%AHY BE LSS LS, A LS9 T3 LS,
o] ANAL dAg, dd AL A L5 AAET?
L5, ,9) 3% =2,

29 72 dd(open) = B3(closed) PLS F49 &
deldiith 238 7 (a)e €9 PLS FAIY 579 A 4
A2} LSE Hom, 2y 7 (b 23 PLS T4l 8/
9 H3 8719 LSE HojYrh

150 LS, ()= LS,(0)

L5 ()=L5(0

(a) EY PLS FA4 (b) 281 PLS 54

ag 7 PLS 24
Fig. 7 PLS curve

422 LEN sk

2% PLS FA49 o= ML e PLS ZHd) o3
Z(inner)® wl2Z(outer) LEMOZ YFolZ B =
AME Y 83 o] PLS FAe o T A s 4F
QEZ HMZZL 9F o7 do My}

go Ao &

33 8 2= M Wi
Fig. 8 direction of offset

423 A2 B2 &7 (Vertex)

AR Mol dANE 4% wat 37kAe L5 A}
£33t e 9% P ois] FAEe dASHE
Ho] o]F = Zo] 7¢l A= AXMAH(colinear vertex), TH
tt 2e A$E LEAH(concave vertex), nERT & ¢
EZ4(convex vertex)olth, 18 9o 37}X ¢ Z$o T
a28E YERATL

!



=2 /ES\ <
(@) BMH b) 258 (c) 225

ag 9 dEde B/
Fig. 9 kind of connection point

42 4 T A (Tangential circle)

Mol fF QEN FAL &3 o] HeojEr.

G (t) = Ot) T wh(t) )

714 weE LIH E T Aleld, +wi 9FL A,
-wE QEZQ T Ho] Hrl,

Nty 712FZ4Q C)9 unit normalZ <} <} 2t}

Ni) = y (), )
va' () +y (t)?

g wal el LS g slE dddM  HIte €&
AYolatn stz E ol LSS Hile ¢& FEHLY
g3 gl LSel Hile HYY F4& T4 FAHA
AEAdGA T8 5 Ak HWAgde F F Alx,y),
Bz, )& Ave AB2E L) =(=(thy@))ed & | wisnd
£ t2 o<t<lolgtm 39, (DR vepd £ Utk

z(t)=(1-1t)z, +tx, 4)
y(t) = —t)y +ty,
() =(z, +(z,~z, )t) =3, —x,
yit)= (y1 +((?/2 ~h ) = y)z -%
Yo " YT Ty
A ey e e
O(t) = LS(t) +d - N(t)

3)

43 HZ™o| o 2= H

oEA TAL JNEZATYN oZM AZYE {FAEFEAM &
Asor st wetd EE 7|EZAe PLS9 OPLS(offset
PLS)E 2ZA AZE FAsjorgt Foid PLSOA HY
L o]EA g HY9 FAH H27F OPLS7F HE Aof
t} LS gEHdos FTAFmZ OPLSYE PLSY vharlA]
2 18y 2oz FAHAD nAY PLS FHo) FARS
o ARd Lg0)2RH HAE WA m/ly OPLSE
WA Bk 29 10 (a)e @Y PLSAIAM AA LS, (0 A
st U FA4L Fea 2 FAE OPLS Hoi ARsHA

o

Ao, 4 2@ oA ez 15, (A Hde
FMd< 73 OPLS 3oz wHEW €.
O] %

Ell.
AH T PLSZHS] LZA Bgol B Atolzto] ndl HY
AodE 29 1A% FBHT ¥9 Uohe Auel Yo
utg} OPLSE shudt wheEth

N
G . _./) \\ ,/‘

LS(0)  LS()  L§,.(0)

(a) N B (b) B8

LSn—\ (1)

a8 10 AEY Y

Fig. 10 start point and end point

ARel de WEIloM 2T IM Y

0z
23
e

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

(st

LS  LSM=L15,0 LS,

a3y 11 FHHEe 2=
Fig. 11 offset of line point

a7 129 E2EHAgME 59 dHE PLSY dis
OPLSE w&E ¥ %79 OPLS/E s dHE A=
OPLSe & xHog HAJE NC #H4lY pocketing®} o
& A o]’ A A NC pocketingdl e 22 HA3
At 719 LS AR5

LS, (0) LS.(1)
ag 12 8589 2=4
Fig. 12 offset of convex

¥ 139 eEHAANE LSS L5,,9] ¥8Hde T3
I 25HYY ¥ OPLSY &% #3do2 A

a3 13 28He| 2=4
Fig. 13 offset of concave

7}4 A (branch offset point)& 2 140 B AANH ¥
A e d 2 R AR 29 14 (@ F A9 LSAte]
o) 231 F HAAE 3 LSY & LSY EFHo uyd
o R} )Y AAHANE HAHEE o]FE F LS A
olo] EASE LSE AAEd 2=z A EAse A g
ag & F ex el EAstd 2 AAPE AYstE, LS
9] 2 25 WA B2ojFsle] OPLS A& ¢E F ¢ o
OPLS H#& s # & 1 & & B $HS UUH
AZAD NAAHE 719 oA ARolFo® OPLS A& o

"_,.
»

B0 LSO 5 SO LS50 5
(a) tangent-tangent (b) tangent—convex

7 14 JiX| ™2 =AM
Fig. 14 offset of branch

191



BRBYHNE 568 13 2007F 1A

£A 90 283 SN EASA Fe ASE 2 B
2 91z FANT 9N A2FL X Y% @
. od gee RA/TAI} ojut REoz IR
AR AEo 2 AAHA Bk

5 Heleo Mg AZo0|So] ot 2=EM YH Uy

7188 LEZA FAE e PUES 1FLEY CAD
N&-ol X ALgsl7] A% WwgezA NCHA 53 2e
F&71719 7HEAYES Sl E 2L voHER F4H
ojzth oldd UYMAZL wlolaZZE AN Z)Hd AF
H AErle guelFoz AHEsrlde Ake] It

F[oou:

AFH AR A% 2o Y7 BB nYYEY B
& delHg aFats Aol opdm AR Aol 9B F
A e AUEY PN FudFel u&oz FAY F

UEE Bt € garh gk

B =80 Aoy wyoz gdU PLSe 237 PLSe
3 OPLSE TE o7} 28 159 2§ 169 Yep i),

A AlHMRE HYe LZA BRoFTE Al

ZAN ZE LS tisl 2T AHRFE A HW
OPLS(offset PLS)7} wEo] At} PLSE n/l7t Foixlxn
7} LSE A3z FoAda By, HAY AHAROFS
A OPLSE wHeth Al A=olF Fol 7HA #34&
Tt nel AA Rk E Zog olFdn, F /e ZH
7t Yo FeME F 2 F nel & o2 oF It
olgA Z Zog oF3HA A AR olF & A HHY
gA TE DY ArlmAst GAESA 3 OPLS7E e
A "t

71&e] AE BolAee g8 & =EAAMY TEe
QI ARo|FA FRAVNIAAG AFAV|RAE] F

ag 15 g2l PLS FMef =M
Fig. 15 offset of open-PLS curve

a3 16 sl PLS SMe =M
Fig. 16 offset of closed-PLS curve

192

Aol AASHEZ 7]E LEAZHNE TE Fo ArjnzRE
At FEEC] o g EF EERHAY o=
A HPe vesadn. 19 17¢ B =244 AL A
A AWE ARojFo g 2x A A4 WEY EHTE
vrebdtt

initialize PLS,Variable
v
Make OPLS

Check branch PLS? N

Y

N

Y

Push BranchStack Done=1

! I
r

Make Next OPLS

Link OPLS

98 17 HUS 0|8 =AM 2M MM WY 2ME
Fig. 17 flow chart of offset creation method using tangential
circle

-PLS :PLSE Wd 4oz nid £#x4¥oz 474
LS7F A= ofge} & HEyEo] Alg gt

-Done : Done Edl1% =4 QA7 #A¥E AR o5 S
olm] 3 ZSolE 1(True), o}d A%l O(False)
7} "t

-t AR o] FF ta(00<t<10)

~dir © LEA W (+ or )

“w D QEM E EE QI AL,

-t EYHAZ HZo)F G

-OPLS XA PLS.

-CurPLS dA A=RolE F PLS.

-NextPLS D g °]5E PLS.

-BranchPLS : 7}A T A whe PLS.

-BranchStack @ 7}A T2 A A EA AL WE=EE

PLSE A%t &

Hz 273 REL RE WS 2 24L 2
Done, OPLS, BranchStack, CountStack% &l ¥F+EE *%7)
3} gt} OPLSHE wE7] 9989 PLSS AadE
AEE t=0.0914%E 1.071x EHAL 1HF %
A LEA Aol AR w7x Frb AL L
A8 & 9s We @49 PLSY Done %?‘H——la
(Set)?tct. ©]Z2A Done EH1E 12 8tA A 224 A
& 22 gA "ok aga oA ohg PLSE JtAebA $9



Input PLS, 7
N
Interference?

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

BranchPLS=PLS

a8 18 2=ZAM H 3= wHe sME
Fig. 18 flow chart of method to find offset point

} Branch stack

NULL
10 6
11 tsh]

Ls[12].t=0.0 5

[¢] 19 2
Lsfol.done =T cus=1 LS1=06
LS(0lpat=F 18[1]done=F NextlS =2
Ls[ol.t=1.0 Ls[1].part = BIG
18[1).1=0.6

(a} PLS curve and Oftset PLS

tS{14).done =T

ts[14}.pant = F

LS[14].t=1 8
14

Branch stack

:
NULL

(b) Offset PLS 1

Lsii0).t=1

= & - -

0 1 2 3 4

{c) Offset PLS 2
a3 19 YA Mz H20|So ot 2=A =M

Fig. 19 ofiset curve using forward tracing of tangential circle

AFE Ag MEIlolMe 2T M 4 WY

Next PLS Check

7 , Aol o =AM Hel B AL Tl e
3% B9 AS 19 149 L BFe AFEH 2=z
Hog FANFE 7R Ho] ofd FEE LZA Pezw A
gt 29 189 2 XA HE FE WY ¢MEE H9
#t

28 19 (@& CurPLS=0°)4 A)23te PLS[0}s} PLSI1]
o diE =M Fo| wtEAAE HAo|th

ag 19 A tAHe 2 F3=9E BranchStacks] o
4 PLS(NextPLS)E ARZEL k. 218 19 ()8 29
CurPLS=1A " 0] 7} F7bolil NextPLS=2¢|t}. e
% BranchPLS=127} €@t mahd & £ 128 oF
NextPLSZ A A&t} webA BranchStackell = 27 A%
3 PLS,2 o|%d9 2T AL Fu Mo oY
BranchStackel AZ® 28 7 A st LSl exAl 4 74
< A Azagn, s el BaET NextPLS7HA 24
Fol AHE + YeXNE AL BasA Hed L2 F
o] AAE F gl AEL FASA Hz A44dE £ Ue
PLSE BranchStacksl A%ste] Fe] thr] AMstA 2
o 23 19 (@9 29A HA9 FHAL MAFe=E
tangent-convex LA FHolt} dF& 71X Ho] g A4

R= BranchStackCnt7} 0912 oldAE ZAsA HE
o} 0°]'" BranchStackel AFHS e 714 Heol fler
2 0 o4 #AMY PLS/ ¢l Heln vixet dAd 19
19 (c)¢} Zol 2= HES MR dFstd 224 =

Ag wE

gk o XA HE e PEE oA AAE A
_/'\__
(¢}

R oo e
£ e

o

2

R

2

rO

i

to

I

1
20& 23 PLS 4l dis]l CCW kel dis] ¢
(A2)3 2eB(igE) Waroz ALY Pl st
£ o=y SAelt. Folz 71¥ PLS F¥e NAT F

193



BRBERNE 56% 1R 2007 1A

o] dAHY 3 ANAFFH FHL N 94F 2ZAYR
CCW W&oz dAdsod 105719 LS 10471 AEH
22 FAFHY AL, olF 258 127, BEH 1274 4R
807helth. PLS el AZak(erE)o] dis] =4 As
£ 50mm, EAA(1)E 0.00lmm=E BA3te A3t
olgA 3o st HA wEolF OPLSE 23 20914 7}
Z A& Yol Belx= OPLSE FAAA 0/, =23 124,
24 1242 FAE x4 FHe) AAdED d A=
=3 OPLSE tangent-covex #AY 7HAA 448 JHA
el 4719 d(sland)e.2 TS0t} o4& QIS Tt
F PLS 49 2& 4z F)d us 24 A
30mm, EYH2(1)E 000lmm= HAse] 2= A FA
e I 20014 JHE AL Fof Role 2= A
2 XA 04, 224 127, B53 1l 744
I FAe] TrEo R

2 e

dl

to i o mu o
o

2

NS

a7 20 €8l PLSS OPLS
Fig. 20 closed PLS and OPLS

ay 21 g2l PLSS OPLS
Fig. 21 open PLS and OPLS

O 212 499 PLS FAd date] gER o34
olt}. 215702 LS} 21670 ¥AHo g FAHo]
224 997, BEH 85/l, " 3270t} 23 FAej
ut A A 2 AZYI(LF)e] W] LZA AE 5
JUA(DE 0.00lmmE A} A3 ojRA 3o
71 WA 5o OPLSE ¥ 21°1A4 7 AL Yol B
ol OPLSZ &AM 071, 223 97, B2 iz 74
g o= ZTHo] AAET ¥ PLS 49 QBEZwar(n}
722y s EZA AYE 30mmET 3] YT Q= A
F4E& 123 2104 7 AEE Fof Hojx OPLSZ AA
A 07, 223 1227, 224 812 FAH A

194

7. dE WSoloiMe HE AH

#AE AB7E PColA Auto CADZE tzpeld A% =
ANYE BAXEE 5§39 A¥r) YEEHE g2
FE QU3 A7 BEEYAAM AY AIYE T 5
th. 492 DSPE TFEE A8 WAHEEHNA
A AST Yoz o=y ZHE W o
| wetk A8S & F UARE dgrh

&g Koo do
e

rm
=2

aE 22 HFH s K87
Fig. 22 computer pattern sewing machine

RAM RAM RAM RAM ROM FDD
6512KB | | 512KB | | 512KB | | 512KB | | 2MB+1
U S | N [ i g

System Bus(Data/Address) >

LCD module :0® X-axis Motor
=
Output o :o® Y-—axis Motor
ip five .
EPLD Selection circuit Spindie
Signat Motor

S } Solenoid

Sensor

DSP-Module
(TMS320C32)

Keyboard

MAX232
RS232C

% 23 R e MB7|e AlAH FME
Fig. 23 system structure of computer sewing machine

A Ag7le 71758 AFRE IA Y £ Jxn V)
THE &WEC 13A &Y ¥ Feol ARHEE WHE

5 7179 Y e X-YHoR FFHORE 5ozl
o] 2WE Ao, o]FH A,
A7), 7k FRA717] Ao} 58 & F U=E FAH 9
o 2 =%e ARFd 83y #Ed dg d7EA
DSP320C32& 7Idtez 49 HAFH Alz=ddM A% 7
d 8L 43 T E sted 53] gk 1Y 2%
AAHYA Ag71e Bgelth. 2y 232 Aor]e] EEHE
£ vetdch 33 4% AddE wyez HsdA HA
g oxd 24d dEs BAEn a8 248 ALY S
320+240¢ A =E e LCD3tHA Jehd #HEez g
4E dEd %t Y EE I FEAAN AL B F
Atk 2¥ 25% 28 2494 HPE HEE FHFH A%



AN A AR AAESL B2dFY A4¥ FL 25mm,
LI AYE UR 2%S 3mm, AH4E 2L 2mmolth.
Ege2E 00lmmE AR AT

a9 24 HEER| HEolM HEYE =AM ZMo| 51K
Fig. 24 display of edited offset curve in controller board

;‘%
Oy 25 HEEH =AM JMe AMH MEH =25 -
Fig. 25 sewn shape of edited offset curve

8.8 E

 =2olA ALE FEe AFF o)FHE 4T oL
A A AY P 2R3 2IAF P 2F H8=
g 3E et V& AYE WL FE2 3AVA %
AE CADA=dd) HE4d 5 U= WHez z=2a9Y ¢
Wgo] sl mlojlaz ZaAA 7INte Y AEr)d
Hy Wyes AgEdE FATEGATE LZA A
A EAZE He Araat A& HLE ol&d wjem

AA #4228 & J&S HPE B 2o FUd xI B
ERAAY 2ZH HE& NCHANME Z(arc)R HE3HA
T E =RdME Ao nAdez Hste Wye dE
statgict. A4 #"y Ae7] A" AL 1 FE34
& AZsa

2 =AM 7T Yy 7‘1“‘0”* olFYE Foix
PLS F4e] LS7t AAA &E &4 (simple curve)ele]
oF 31 o3} AFE WHREZA ¥e THd AP Fu
Qopz o)y FAd g ATt ¢z FHAor)

aALe 2
o] =Ee ZAdsm BK2IAMY 2 ARFNAT
& Aol 2ste] o] Fo|T AT EA, BARAA
g =guT.

HFE miel WEIoMe 2TA 2 MM gk

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

L]
e

aE

[1] VDHolla, K.G.Shastry, B.G.Prakash, “Offset of
curves on tessellated surfaces”, Computer-Aided
Design, Vol. 35, Issue 12, pp. 1099-1108, 2003

[2] GV.V. Ravi Kumar, K.G. Shastry, B.G. Prakash,
"Computing constant offsets of a NURBS B-Rep”,
Computer-Aided Design, Vol. 35, Issue 10, pp. 935 -
944, 2003

[31 BK. Choi and S.C. Park, “A pair-wise offset
algorithm for 2D point-sequence curve”, Computer
-Aided Design, Vol. 31, Issue 12, pp. 735~745, 1999

[4] 1IK.Lee, M.SKim and GElber, “Planar curve offset
based on circle approximations”, Computer-Aided
Design, Vol. 28, Issue 8, pp. 617-630, 1996

[5] Hansen.A, Arbab F, ”"An algorithm for generating
NC tool paths for arbitrarily shaped pockets with
islands”, ACM Transactions on Graphics, Vol 11,
Issue. 2, pp. 152-182, 1992

[6] Eungki Lee, "Contour offset approach to spiral tool
path generation with constant scallop height”,
Computer-Aided Design, Vol. 35, Issue 6, pp. 511 -
518, 2003

[7] Shi-Nine Yang,Ming-Liang Huang, “"A new offsetting
algorithm based on tracing technique’, ACM
Symposium on Solid Modeling and Applications, pp.
201 ~ 210, 1993

[8] GElber, 1K Lee, M.S.Kim, "comparing offset curve
approximation methods”, IEEE Computer Graphics
and Applications, Vol. 17, Issue 3, pp. 62-71, 1997

[9] L.A. Piegl, W.Tiller, "Computing offsets of NURBS
curves and surfaces”, Computer-Aided Design, Vol
31, Issue. 2, pp. 147 - 156, 1999

[10] Bentley J.L, Ottmann T.A, "Algorithm for reporting
and counting geometric intersection”, Computers,
IEEE Transactions on, Vol. C-28, Issue. 9, pp. 643 -
647, 1979

195



BEBFREE 568 138 2007# 1A

196

£ R ol af

2H M (R & B
ZddugtmdN AAF AL Aapg
A9l E ZhzE 1998, 2001, 200549l
wgrow, A At BK2l Agw
oA HALE dFgoem gt #Y AT
Foke Alo] A&7, A% A, 2Y =
go] Hojt}.

EHNBFFRSE

AqeLAA Ao AS AL, AAres
k7t 19974, 2001 2gtew, WA
detdel A AT Fol Atk BA
T Roke A% Ao, JEZE Aol

A

ol

#HodsE(e—m
Mgt AojASE A}, M &
95 77 198233 19880 wgro,
199330 UE ETFostelM Fg o
A} 39S st 19959 L dista
7|AAF S aF2 JEH A
R weZ A Fojvh BH AT
ol Ao, HytEz Y2 B FU QY
o]zo|t}.

Mo ot



