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Abstract

This paper is to describe the development of nesting software for‘ the materials
cutting plan of footwear manufacturing processes. In shoes cutting process, almost of
the materials cutting plan is dependent upon worker’s experience. Thus, the pattem
nesting by worker’s experience for materials cutting is different from the real cutting
results and also different from the error size of yield in degree of worker’'s skill.
Recently, a few of domestic shoes’ makers make use of oversee’s nesting software.
But the nesting software unfits for the domestic actual circumstances, and is complex
to use, and is expensive, and is not to be interfaced with the auto cutting machine.
Therefore, we have developed the economic nesting systems that are easier for novice
to use and fit for the domestic circumstances, which can syncronize with the
developement of the auto cutting machine. )

The system comprises interrelated modules for materials information, nesting
simulation, utility. The architecture of system, the functions of each module, and the
information processing procedures of each function are discussed.
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A FAN AMRn e Aol E o8 RS Jed aFdM IAH(EE
71et AA)A &o] ot 7HH G HeoA A¥EY EF EdE Hsho X H(Paper
Pattern) ¥ Setd 2 FUdte ALY, 2ARFS AAH o2 7HAHE Y REHE XY
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Zat7l 9% AZAL 44 endZel 2¥Y Yuz PHEc 24 492 A9 no
NGFE M FA AGYEL Ao B4F Axe el utet AR A A
gl A4S Uay AP ol Foixol sk, Al FmelFel wdwo] x
gol Fawvh Auuae FRb QYW wozw ATs: BAW, 45 o A
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1 Algorithm A}zZks)4F

/= Pt Pattern (¥3F)

R0.0) © 71&3. 94, Relative axis

l Z ! Zone area

: n: 1 o 225 %= pattern 7|5
S ! Rectangle area

®/

Declare Gap, Length. Width, Units

Set based point loaction R(0,0)

Loacte Pl, P2, P3

Compute Z(P1, P2, P3)

= pairs(P)
case
BAG
rotate 6i=0" or #i=130"
. compute Si
AR A
rotate @i=45"
compute Si
A A
rotate 0° < 61<360°
compute Si
end /* case */
Minimum(Si)

end /* AFZEAjAt »/

212 2Zeel FH( Spline Curve ) A7)

2" AlEdolde] L A4 stdd 4 e -o l a8 Aa JyRyez
A3 iAol Feld wds e AR FUL F BESA HAoh HE
el 2717 v e da" 4498 dAdD ’BLEHE}E?W} :1“‘4510‘] zp A} 27 9
He 2719 ¥]&( Ratio )ol HE=lo A Ak A SEe] AP v &l
gd5ol 2AYY =i FH( Verteces )2 Aol wel s @A AP 4
2~ Z2} 3 ohztd( Polygon )02 olFo] Zi sl F4( Closed curves )o AdZAo] s
glo] ArHOlfe, 1993). Ao} 2= Hele A Hejoly ML AZae AAH A
3z FEEo ok 2Z#9S B-spline AE oI, Uniform/Nonuniform, Quadratic/
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Cubicel A zo & ¥HFEvHAnand, 1993). /WAl 2elol = Vertex? surface 548& %
&) &} -’F el Cubic 83} Knot vector® 3 7F3H Normalized )41 Z 4 = Uniform 7l
olo] EAo} A¥Y the Uniform Cubic B-spline “+4& AFg3c}h the Uniform Cubic

B—splmegl Blending function && &1} 2}

No_g(t) = % [0<<1]
Ny s()) = é( 3£ +3843¢+1)
N, 4(H) = é( —6t+4)

Nag(t) = é( A+3£2-3t+1)

22 Azde 74

Y Jl2"( Pattern Nesting ) 2ZEgo]= A wlAHPo ddow
o] REE Fo4A J4Y o] oy 7t A2 ug vEud g #
@ oj th(Adamowics,Albano,1976). 8kl WAy A X ES
2 FAHY Adved, 7 7l1eL ¥4 JEEE, vz2" <
Machine Interface } EE€2 ©]Folx $ltHAlbano,1977). &3], 28 <&z
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< Y 2> vy 2oy daspHoelc]

< QYDA AEHR CNC Cutting N C >

1) ARNER:
A4S, LOI, B, OIOLE ALAHON O

PN =

[E falaH

T g 0i2 AbAel 'R LESON

3 Fugiw Yoz ngdts s,

4 LINE k= oNC Cutting MocOl HBEIO]

 oie 0ol 01301 2k

.5 L SiEREmIT e

<ag 2> vayg z2ad 43934

23. AR B2 XF

Ao ZAME FFH o wet dUgd FRFHG HEUE Wi 229 AN
2 Alxdo] YR3cHFIEHAE 9, 1993). & MY A=ddolXEs A g Hu
gdelel FEL Holu vy FYd 8@ AMPRA Tt FFEAF AAYR
#eREE TAHSAG

o] RFANAM Ao FEL AMEFY 7IEF AAMEAL e Ve AAQz=
ALgEHA B @M E AAolFE A8 FAd e AAE s
2 AR 2 REAME U AAolgd wet A4, 27, FA, FHAREE o
g AAEGol &0l AEs doh 8F dFAE AAclELEE oW FE 9
AT FFo 2 AAE AHE 5 JAAT A2HE o] §F AAAY FHANE
BestA FEE olFol Zastch A AEstE AAolge FHRES
Adoleie] dHF} HA S FYPL + YA stk AAFRBY BE FA

g 3 >3 2rh

r

24. U228 RE

i2e 7leS 348 gl ¢Jelgl
AMate], A I Fol Aol FAWHG pEANEE 5T T AHR, Y B
A( Rotation ), °©]%( Translation ), ¥FAH Reflection ), &dl/% 4( Scale Up/Down ) 7|
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550l BgE 7148 YR ETHQu, Sander. 1987). W=R Y WA &L W2w 2ne)F
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HLBBIEE A dolEl gl A8 F e G4 ATFYHE B
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9 Hdlol6E PCX, DXF, IGES, BMP, DGT, IUA, DAT % o}F ¢
42 HFste RAolth(Autodesk Inc, 1992). Zt7l ohgsh 98 ¢ &
e 3802 AT F ez FAdoleE A ade] |
£gozH ojd RYAolr oF&A gt FHHL ATYT + YA 4. 53], CNC
Azl dAAFH dolele] YAAY A H( Neumerical ) EA4ol Fo3oz o
Vector ) A 8E F&8 5 At DXF, IGES, DGT, IUA, DAT 5o std&8Ag 2% %
4 A o)t Azt AW elolel& N FA(SNF : Shoe Nest Format )& ]
e ~E( Linked Lists ) 7#&& o]#o aAF£8 2uejFo) AHgdd < 29 4 >
Holld Hag Wae 2y 3gEoldh
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242 #gul 28 ( Auto-Nesting ) 2aE &

gl ="ol M Wid 2] Aabvls, AAGATIS b o] sle vEolth wid
1Al AMdVIES 2akel AAA sl 94l whel wid WA o A7} WAtz R 9 X
o wixlo] vhgdt Adg B HAge 2w A4S A ok sE wide A A
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read D\F {——

convert
DXF -> S\F

wanzd:gel [ ——
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o] o]F & (dx, dy)st &z go we} siedol AAFe AAVAHE HE Atst
Fog oz Wgo g 3 F7( Cycle )& ol FAA viEudo] £t g9 A9
AR w3 A A ez g A2 sjEe] AALZAE s
o, Hagrel 2% AzZEA R TEE £ ez Aun HEdirte
& #HEste g Age] wIEANE ARG A ok

AEW el A FAFAE 88ty s Ayl ¥AH( Transformations )
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! Algorithm Auto-nesting

./« F Frames, 9859 g2E
1 EN Entity format Number
F'o: Azggss eas +/

read DXF or etc
while F #* null do
/* convert SNF format #/

loop
/* JEEAAS entityd2 FEEY +/
case
EN == 112 : Spline
EN == 124 : Transformation matrix
EN == 102 : Composite curve
end /* case */
end /* loop */
/* LAFLE AXE Yoz UG +/
F’ = Make_shape(F)
| end /* while */
5 compute Sheet_area
| compute Pattern_area
! while Pattern_area < #d Sheet_area
compute AFZHalAF with F'
' [ AZIIRE A4d ZHE XA UG »/

Setting(x,v,F’)

/x BARANE Edl s WEHA 2

if Boundary_check{(Fi-1,Fi)
then x=x+dx, yv=y+dy

end /* while */

ZF AP A,

compute 3 28

end /+ Auto-nesting */

g o} HaASHY FASAYS AEsle WAL AaE 5 A HAaewe AA
dodel Ao} FH(Control points)Eol A Hzha HAge 73 AR H G Fa= upw
ol FzZtEHAN Y AAMG AAHEES AAHAM FAHR wWEe] oA F(Sum
of Cross producD® “t8te] W& Fale Welt UM S AAstE 2 Aojds
UG AL o)itm 7] wFo Hzzlgyed 9 WAAM BRoie Ao Fo e
Aol P& A7g WAL Fin 242 23 mfZo fuagdas 93
gholl 2 Al g A&k

n=?

APy = 2 A,
=)
,Il 1
= lg §(V V())(Il+l Vo)
Aeidalel e <1y 553 Za, < 1386 >& Aeulzay 28 swolr)
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2~E Aabis AR89 EXT format ) el %4 x Ln»t‘ okl Al wd A
2% 3 FA4R F (dx, dy, ) FAE Aol Fati 7B AoyddEE Aso
AABR HAZ AFFE GYL HAIZL CNC Agy]el %}'345101 Uiag Algdold ZAa
o} #o] FYaA =y o} &g}

o 2y et
CNC Aojzzado A4E 71EAR( EXT file )39 e AL < 29 7 >3 2.

A1 Aoy H2

1 | !
| l
4X a4Y é

L

<Oy 7> 7t E Y ( EXT format )

rhu

o Z

dAAFE F b AgEe AT o) A Ao wE A

g A Nesting 2x8E9 449 HAd €& 28 AUl 1

Nesting 2ZEg|ol9] 7o #g Aol B AFAME ZU7€d widzm ¢

3t AAE gHo FAHE Fu AgsFan, V& J83 AFY

A A8 T 45 ZEAEY A S 83 S AR YRR FE
G4 Alzd w8 AAAEQ Aol FIEE CNC cutting machine®) 7dtsteol A

Z Piece-?—lal E’.%% st 2 BE g Aoz ZEs

m[o ox
~ -E

i'

2} At

2 @TelA AwH Nesting ueonou 54e AQo] AFIFHOZ 0|70l o] A

gote FALoE E7sn ARz AWe FHsE Toe(Le] AZ)RE, ZHny

#. Back counter( *‘% 1 )RR, FERE, Sole(B)F L 571 ¥ %3}711 %‘
Z

7z e e 7H'~d L;é FAGY FA7NAE & dod, =8 AP AZEdo
Piecexte] 7|0l Egteo] ol 5 R L0 7 oy AF7)e s BAdud 47
fe), s e 52 Eere A ANwE Azgloze wWRhel hpsed Amd
o B axEdoe] L) FAAZINE AE & Ao olrt AlwAbdel e
Al galol 9lels ©ed Aon e
- o =
UL al B A
(1) dpegsz Al o) 2lvh Ak & HFEs 7leide] B3 Ay, AW F¥a
1 1994,
(2] PR 2l CAD CAMS ol g AW AA7IE W HZRA, g3t
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