ZE 1 T
e -t
T R F

NeITERTUEN Yl

o

LASINTS

G/
Qs £

MsWaealUsuasHaaN N RS INa e LIRS eNT LA

I@b’ Pl e "'G{)N‘I‘J‘i ﬁ?'ﬁ‘lﬂﬂiﬂ‘f LLazerile

3 AN 2546



2
oy RDG4550035

2
)

TeNUatuaNy el

Tasan1s manannldsunsnuaanineaswadinlunissas oeBuanen

.m0
ANV

1. WA, A5, ITUNT HITHNUAS anAmnssuaaand aonvumalulatiwszanundwizuasiviie
2. 8. IWT 1FTNA padmassumand soniumalulafisimnna Inmisamaled

3. U1 wws (andl aumInTsuAAas gnlumaiulafnssanindmsruanniia

FA 1AM IANENNNITHEIND
aduayulasdrinnunpauaivayumsida(@m.)

(emuiinlumsndidueedide an. bisduasaiuszauall)

€

()
o
™
voud
=

F

\a

?:
LS



UnEUEMIUEAWS 1
UM DT I 2
UM D M B Y 3
damaade
T T 4
WA 2 WARETRERY 5
T T 15
1. m‘%'ﬂuﬁaga?;uﬁ"l 20
2. mewngtuuumsmeaudmnalugfifuensniaueeiiud 23
3o msnedudhewnelwel 26
A P TNBIIBEN 33
5. m‘sf‘hmmmmtmﬁwaugﬂ%"uﬁw _____________________________________________________________ 35
6. MIATIRADUMSSUIRNEWEN. 36
7. MSAOUULTIIINNDY o 37
UNT 4 WOUBIMIIRE oo 38
UNT 5 SFUNOMITIRO 51
AANWIN
N YN A SOOI e nl
3. piamslatlsunsn O ol
a. srnalisuiiuTagussand Aonssu wasnaitleu_ . Al

3. UNAMNA B TUWBLING



a S ¢ S [P I 4 R ar o
I SUNFHADUWILABILAW Al 3 TUHD a;g;yuam'n RDG4550035
9 o ¥ o
unasldrniuguins

gnemnssumMsandaiddasiiiugemunssumdngasmnssuniawlssma aunsn
shenuesiuiuasidlsanaldduiunsnn gesmnssadadhifnuaseuay 3 Uszms
fio FudilimsiBsuuiaeiunad weouililumshouiussouideddiineann 3
msudidudunmatgs  ivgaamnssumndedaihnidagiesdimsiudagetieda
was msdadusdunuhasuuusuhiduouiienuidgdmiveanmnsumsdadiudah
dasmnilymsaanisdaGeedunu(sencits)  suhaliifusmadioauukuingdudvie
Auhlastunuszdaslinuiuuastadasivdormiseiss  mstadssiunuiildly an
munssuilagamaneazis  msdacslasldenuiinareseuiazmsioGulaslgdlusunsy
paninmed  mstadodumilagldanuinmasaseuasianuiiongulumahouge  ald
e usmsinuaerlFnay NumINaramSaseianuliuivey (MsiaSegath
Bty 2 asionalinaiuensaiu) Wiafaenufiawmalunasainsiadmiuls suila
WRNEAIEeTame  orswel viadelweseunu  lunsdresmsdaEaaiunuids
Tdsupsuaauinmadasianulumahouerimlsdnnwrnmsiadodunug: ud
wfidohiaimiusuwuunasiunmeh liblainsedadegiiuuressunuiiida et
16 nutsenuliadasimlumsldlsunsuuardivingazaanidhainddsaimadndy

ATeiiflumsiennlusunsudmiumsdadodunuianuusiriagdulaaianiuilssing
mwmsiadeasmahlulFnuldilugesmnmy - Bmsdacdedunudesinsoniogy
wumemessuTagduiizahitauandniu  sluuurasuiuiagduiinsentumidei
g 3 Uszande (1) wiwingduwuulifimems (2) wiuiapduuvuiiseduluiuusy
wioluwnsme (3) Lwiui'mqﬁmmuﬁawmﬁuﬁy’ﬂuLtmuauuammﬁ'q Wsunsufiianniuas
Uitamsuulusunsuaald une (AutoCAD Retesse 14)Iasldmmsalddow Faazthinnaass
WisuiguduTusunsufiildagmlilulsenuuas sviawomsdndolandidamylulsen
Totliunudailugammnisy  mawSsuifisunamsiadesimsannndsz@ndmmms
Hingdu enudelumsldzewand wezomildlumsimnamuemsindes asdanuimi
Alannmiisiuiudanasiudmiviadmiuihiidasfansauiuuiina i ndoui
nsmumsdauidudiieliliiogiunlas keenAsedinaraniuslenifudusnaums

padmnssuandudsdhunanauazsnagaunilusunsueaniimasdmivindmush

. . ar o o ' -
'QﬂTﬂidﬂﬁiQﬂmﬂﬂiﬁuana aﬁuﬂQ1Uﬂﬂ~JY}uﬁuUﬁ1{uﬂ‘l‘51ﬂU U1l



ar S o o m a » o
Iﬂ‘Nﬂ’]‘iwGNN’]TIJiLlﬂ‘iJJﬂEJm'\nI.Gla‘ftwaﬁﬁﬂ'luﬂﬁ?ﬂtiﬂﬂﬁuﬂutﬂ : ﬂfUﬂJ']Lazlf‘i RDG4550035

o

NGIEE)

msiasauiiiulamenmiluesgammnssumsidadermaidigy damndhy
m‘s':fmL“%aq'ﬁumuﬁﬁgﬂmﬂﬁtﬂuﬁmﬂﬁimawuﬁuﬁﬁ'mgﬂu%\r‘guﬁ'ﬁaqhiﬁuﬁ'uua:ﬁmu
maaaefign 38msiadaluiiytuiisgaesgiuudamsiaimlagldenudnnyuosay
wazmsldlsunsuapuinmasindislumsinGes  Fmstadalasauinariuarsems
Jadmiliuiveunazoradiaanuiiowanaiule  swmiuTusunsuasuiwasinaznani
gavgulumsmaniussiinmg

yideidumsaielusunsunaniowasildamiuiadmiunud  wssmsdauy
FushiiaUFulpUssinsnwbiaiy  uasieriueudandgulumsinulusunsuarigly
sansommuadansuuuuresiiuih woxuvrasiuild Bmsdumdeauarldiimsuuy
#rasdndamsasudaunasvyullmugadiumisnolussuwaifvusudi3adandumis
ez RdTgenNusshnsiemiuiuiet sy s mmmsiacanity lums
Jaeesueiumeanidiy 2 ndu Aenduiuihmnaluguasnguiuhomadnlasinduium
nnalnaerandadmlinuateunsiidnvurmstadeatiui g deuiinsduumlwinsi
m'sﬁwmmmgﬂuwm‘s{fsxL“’s'mﬁauua"ﬁqﬁ'ﬂﬂ%vuﬁ"rﬁ'lﬁmnmsﬁwmtuma“fﬂL"s'em M3y
nnadnazueeanifu 2 tumeu Aslutusouusnifumsindesadtuderivoasiudnne
ey lvimumnay uarludussuil 2 sufiuimsindoaiiuuuuumaunhazmedud Tsunsad
Wannuileinnuuulysursuesla A (AwoCAD Relesse 14) wazd@oulusunsulagls
Moo ladan(AutoLISP)

msmassamanlszans mwrsemsindmiumildasilugeamnisy wuhlsunsai
Wannguisussinsmwlndidsstulusunsuilafuagill - dmsumsiaudisuiunsie
Fwaleeldanuinngresruwuinduiuliuvhuuuliiseamenlssandmunisiasmiiaipg
AhenutInYaey uwerdmiviumnuvuiimemouszandmwmsiaGmilnaidmiuan

UV BIAU

FAlasmIgammnIsudane dninnunaemuaivayumyive wi 2



fasanrianinilsunsumsuinesfinetisluni1ieFaeiuaiugdy Fyouanh RDG4A550035

Abstract

This research aims to develop an efficient algorithm to solve a practical textile layout problem.
The algorithm allows the stencil’s location and orientation requirement specifications on plain
fabric, fabrics with horizontal or vertical stripes, or both. Practical aspects of stencil layout
consideration, such as ensuring stripe alignment beiween stencils are addressed. In order to
generate the layout, large stencils are grouped into a rectangular block and then placed on the
fabric repeatedly until no more large pieces remained. The block generation is formulated as a
nonlinear integer programming model and solved using a backtrack approach. Refinements on
stencil placement and compaction algorithms are used to improve the quality layout while
keeping the layout gencration time to the minimal. Then small pieces are placed in spaces
between large stencils and at the end of the layout.

The algorithm is implemented on a CAD software that has Windows API utilities.
The layouts are evaluated in terms of material utilization and computing time. On the overall the
software has been able to perform comparably with human experts in terms of material utilization
while using much shorter time to generate the layout. Among atl four fabric types, the solutions
from the human experts has outperformed the solutions provided by the software in all cases for
the plain fabric. The layout efficiency is as much as 15% lower than the solution from the
humen expert. In other fabric types, the algnrifhm has been able to perform comparably with the
human experts. As the software can generate the layout much faster than the human experts, it
can be used as a starting point for the human experts to further improve the layout. Some of the
search parameters used in the sofiware can affect the layout result signifi-cantly, therefore, it is
advisable also to adjust the search parameters to find the best layout generaied. Ideally, the
search resolution should be as small as possible. In gen-eral, the location stencil’s reference

point does not affect the layout as significantly as the search resolution.
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