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0 G®T(N�R7zsH9Y-T¡R�H9aFO�q�O�YSO�H�v�rLN�Q�Y�q�R>P,z1P,aFcnT(H9Q-qt¹>H#a!YSP,z/qsa(N> �Y�N>aFO�qtW(zsNfY-T(Q�N�P9c(O�d

0 G®T(N�Q�N�q�O�agHbO�zsqt`(`�P,�9NÑP,YuP6R7Q�H�O�O�qta(�6H,v«P¡rLN>Q-Y�q�R�P,z�Y�T(Q-N�P9c�132�êLó�ò54¥P,a�clP¸T(H#Q�qs¹>H9a�YXP�z
Y-T(Q�N�P#c6172ªðtö�ì84B£BT(N�a¸Y-T(N�R7ztH#Y�Tnq�OBc�N7vjH9Q-yDN�c�d

0 � Y�TgQ�N�P#c¸O�N>�9y�N>a!Y�WFN>Y�£®N>N>aÑP9c,Ð-P#R7N>a�Y"R7Q�H�O�O�qsa(�LOBq�OBO�Y�QSP,qt�#T!Y�d

� ztY-T(H9�g�9T<Y�T(N�O�N²P#O�O��gyD`(Y�qsH9aFObP�Q�N²O�qtyD`gztNLZ±Y-T(N>K·`(Q�H�r�q�c!N²P��#HLH�c*P�`(`(Q�H� �qtynP�Y�qsH9aÜY-H
yDH�O�YuP#c!r#P,aFR�N�cl£®H�rLN>a²R7zsH9Y-T�R�H9yD`FHLO�qtY-N�O�O��FRUTºP#O�§FWFN>Q��#z�P9O-O:9�N>`FH, �KLZB»±N>r�z�P�Q�9�N>`FH, �KLZ�P,aFc
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warp

weft

(a)

mesh point
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�9QSP,`(TgqtY�N=9>N>`FH� !K�d&ÖL`FN�R7qå§×R>P,zsztKLZF£BqtY-T�Y-T(N�§FQSO�Y�P9O-O��(yD`gY�qtH#a/Z�Y-T(N�c!N7vjH#Q�ynP�Y�qtH#abq�OfzsqtyDqsY�N�cDY-H
¤XO�T(N�P�QX¦�c�N7vjH9Q-ynP,Y-qtH9a?>ÞY-T(q�O P#O�O��gyD`(Y�qsH9auTFP#OªWFN>N>a�c!N>y�H9aFO�Y�QXP�Y�N�c�N� !`FN>Q-qtyDN>a�YXP�ztzsK�ÍA@�Ï�d�V�qsJLN>¢
£Bq�O�NLZLP#O®P±Q�N�O��(ztY�H,v/Y-T(N«O�N�R7H#aFc�P,aFcuY�T(qsQXcuP#O�O��gyD`(Y�qsH9aFO�Z�R7ztH#Y�T�R>P�a&WFN"Y�Q�N�P,Y�N�c&P#OªP¥c!q�O�R7Q-N>Y�N
yDN�O�T¥H,v�¤�`(qsa(¢�§F !N�c(¦fyDN�O�T�`FH9qsa!YSO�Y�T�P,Y R>P�a�Q-H9YXP�Y�N"P�Q�H9�gaFc3N�P9RXT�yDN�O�TuP� !q�O7d�G®T(N�O�N"P9O�O��(yD`(¢
Y�qsH9aFO"P,Q-N�P,z�O�H�Q�N�P#O�H9a�P,W(zsNLZ�WFN�R>P��FO�N�Y�T(NÒP9R7Y-�FP,z�£®H�rLN>anynP�Y�N>Q-q�P,z�O®�FO�N�cÑvjH9QµR7H9yD`FH�O�qtY-N�OBP,Q-N
�FO��FP,zsztK¡N�y&WFN�c(c�N�c¸qsalPnO�Y-q�RXJ!KnQ-N�O�qsabynP,Y-Q�qt 6P�aFc�Y�TgN�c!q�O�YXP,a�R7NuWFN>Y�£®N>N>a4P#c,Ð-P9R�N>a!Y¥Y-T(Q�N�P#c
R7Q-HLO�O�qta(��O�q�O®rLN>Q�K�O�yÑP,ztz¨d
[�a¡P#c(c!qsY�qtH#a/ZF£®N¥qtyD`gztq�R�qtY�ztK�ynP,JLN±Y-T(N±vjH9zsztH�£Bqta(��P,�g !qsztq�P�Q�K�P9O-O��(yD`gY�qtH#aFOB£BqtY�TgH9�(Y"ztH�O�OBH,v

�9N�a(N>QXP�ztqsY�K�d¡©�qsQXO�Y>Z�Y�TgNDqta(qsY�q�P,z�O�TFP�`FN¸H�v±Y-T(ND£�H,rLN�alR7zsH9Y-Tlq�O�P9O�O��(yDN�c4Y�HbWFNDQ�N�R7YXP�a(�9�(z�P,Q�d
ÖLN�R�H9aFc�ZFY�TgN>Q�N¥q�O®agHD`(T�K(O�q�R>P�z�c!q�ß×N>Q-N>aFR7N±WFN>Y�£�N>N>an£®N7vjYSOfP�aFc¸£°P,Q-`FO7d"©�qsaFP,zsztKLZ�Y�T(N�£®N�P>r�qta(�
H,v�H#�(Q�R7ztH#Y�Tbq�O"�9qtrLN�a¡W�KbP�¤-`(z�P�qtab£®N�P�rLN�Z´¦�P9O¥O�T(H�£Ba4qtaØ©�qt�#�(Q�NnÎB1¨PC4Sdu[�abPD`(z�P�qtab£�N�P>rLNLZ
£®N�vjYXOuP,a�cç£°P,Q-`FOuP,Q-N¡P�ztY-N>Q�aFP�Y�N>zsK�qsa!Y-N>Q�zsN�P>rLN�c¡WFH9Y-T�rLN>Q-Y�q�R�P,ztzsK4P,aFclT(H#Q�qs¹>H9a�YXP�ztztK�d�[�a²H9�gQ
yDH�c!N�z�Z!Y-T(N�qsa!Y-N>QXO�N�R7Y-qtH9aD1}H9Q"Y�TgNuR7Q-HLO�O�qta(�E4®H�v°P3£�N7vjY"P,aFcbPu£BP�Q�`/Z×O�TgH,£Ba6qtaØ©�qt�#�(Q�N�Î�1}WF4SZ
q�O«R>P,zsztN�cbPl¤�y�N�O�Tb`FH9qsa!Y�d´¦nG/H9`FH9zsH9�9q�R>P,zsztKLZ/N�P#RUTby�N�O�T6`iH#qta�Y¥q�O±ztqsa(JLN�c¸£BqsY�T¡vjH#�(Q�P9c,Ð-P#R7N>a�Y
yDN�O�TD`FH9qsa!YSO®Y�TFP�Y±P�Q�N¥N�ÛL�(q�c!q�O�YSP,a�YBP,YBY-T(N¥H9�(YSO�N>Y�d G®T(N�N�a!Y-qtQ�N«Õ,¢¨­ã£�H�rLN>anR7zsH9Y�T6R7H#yD`FHLO�qtY�N
qtanqsYXO®qtagqtY�q�P,z1O�YXP�Y�N¥q�O®Y-T(N>Q-N7vjH9Q-N�Q-N>`(Q-N�O�N>a�Y�N�c&W!KÑP�ztqtagJLN�c&a(N>Y�£�H9Q�J�H,v�yDN�O�T�`iH#qta�YXO�d
½"qtrLN>aØPDO�N>Y"H,v�qsa(qtY-q�P,z�R�H9aFc!qsY�qsH9aFO±P�aFc¡Y�TgNuP,WFH�rLN�P9O-O��(y�`(Y�qsH9aFO�ZiN>rLN�Q�KnÕ�¢�­�yDN�O�T¸`FH#qta�Y

R>P�a$WFNbynP�`(`FN�c�Y�HlY-T(N4R7H#Q�Q�N�O�`FH9aFc�qta(� ¬,¢¨­ `FH9qsa!YnH#a
Y�T(N4O��(Q�v¨P#R7N$¤-�9N>H#yDN>Y-Q�q�R�P,ztzsKLZ´¦²Íä¬>Ï
qta³H9QXc�N>QuY�H4O�qty��(z�P�Y�NuY�TgND`(Q�H�R�N�O�O�H�vf§FY-Y�qsa(�4PbO�qsa(�9zsNnR7H9y�`iH�O�qsY�N�`(ztK4H9a�Y�H4P¡yDH#z�c�dØG®T(N
ynP�`(`(qtag�&`(Q-H�R7N�O-Ofq�O"P9R7Y-�FP,zsztK6PDO�N>Q�qsN�O�H�v°O��(Q�v¨P9R7NG9�O��(Q�v¨P9R7Nuqsa!Y-N>QXO�N�R7Y-qtH9a6R>P�z�R7�gz�P,Y-qtH#aFO�ÍIHLZKJ�Ï�d
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N>rLN>Q-K&y�N�O�TD`FH#qta�Y>d
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­±P�Q�YXO P�Q�NBqta�O�N>Q-Y�N�c¥qta�Pf�#qtrLN>a�`(ztK�H,v×£®H�rLN>aÒR7ztH#Y�T�R7H#yD`FHLO�qsY�N�O/qtauH#QXc!N�Q�Y�H¥P>rLH#q�cuP,agH9ynP�ztH9��O
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qtY-TbO�Y-qtYSRUT(N�c¡c(P�Q�YXO�Z�N> gR7N�O-O�qtrLN«ynP,Y-N>Q�q�P,z�OBP�Q�NuQ-N>yDH�rLN�cDP�aFc¡Y�T(N�N�c!�#N�O±P,Q-NuO�Y�qtYSRUTgN�c¸Y-H

`(Q-H�c!�FR7N«P¥c(P,Q-Y�qtag��N�c!�9NLZ�P9O O�T(H�£BaDqsa�©�qt�#�(Q�N"¬�d��
qtY-TuY�Q�qsyDyDN�c¥c(P,Q-YXO7ZLN> gR7N�O-O�qsrLN®ynP�Y�N>Q-q�P,z�O
P,Q-NDO�qtyD`gztK¡Q-N>yDH�rLN�cD£BqtY-T(H9�gYuO�Y-qtYSRUT(qsa(�(d�GIQ-qtyDy�N>c6c(P,Q-YXO�P�Q�Nuvj�(Q�Y-T(N>Q�R7z�P9O�O�q�§FN�c qsa!Y-H¸Y�£�H
Y�K!`FN�O�P9R>R�H9QXc�qta(�6Y�HbY�TgNnO�TFP�`FN¸H�v±Y-T(N�Y�Q�qsyDyDN�cnynP,Y-N>Q�q�P,z�O7d6[¨v°Y�T(NÑO�TFP�`iNnq�O��9qsrLN>alW�KlP�a
P,Q-W(qtY-QXP�Q�K¡`FH#ztK��9H9a1Z�Y�TgNuY�Q�qsyDyDN�c�c(P,Q-Y�q�O±R>P�ztztN�cbPÑòg÷9øåû�õL÷Lô(ê9ø î�úÞìjdu[}v-Z�H9a4Y�TgNuH9Y�TgN>Q¥TFP,aFc×Z
Y�TgN±O�TFP,`FN¥q�O��9qsrLN>auW�K�P�ztqsa(N�P�Qªzsqta(N"O�N>�9y�N>a!Y�Z9qtY q�OªR�P,ztzsN�c�P&øåí�ôið-êLó«î>úÞìjd ©�qs�9�(Q-NfàÒO�T(H�£"OªY�£�H
`FH9zsK!�#H9aFP�z�R7�gYXOBP,a�c¡PuztqtagN�P,Q°R7�(Y>d
�fH9Y-NBY�TFP�Y�H9�gQ��(aFc!N�Q�ztK�qtag�fqsa(N> �Y�N>aFO�qtW(qsztqsY�K«P9O-O��(y�`(Y�qsH9auq�O/JLN>`(Y�r#P,zsq�c��(aFc�N>Q�Y�TgN®qta�O�N>Q-Y�qtH#a
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P9c�Ð-P9R7N>a�YByDN�O�TD`FH9qsa!YSO7Z(T(H�£®N�rLN>Q>Z�ynP>KuWiNÒP�ß×N�R7Y-N�cDW!K�Y�T(N¥qta�O�N>Q-Y�qtH#aDH,vªP&c(P�Q�Y�d
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(darting triangles)

darting edges

stitched darts

©�qt�#�(Q�N�¬!¼BÖLY-qtYXRXT(N�c�c(P,Q-YXOj1}WFN7vjH9Q-N�P,aFc6P�vjY�N�QBqtaFO�N>Q�Y-qtH9a�O:4

a linear cut

polygonal cuts

©�qs�9�(Q-N¥à(¼ G/Q�qty�yDN�cuc(P�Q�YXOj1}WFN7vjH#Q�N�P,a�c¡P�vjY-N>QBqta�O�N>Q-Y�qtH#aFO:4
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ÖLY�qsYXRXT(N�cDP�aFc¸Y-Q�qsyDyDN�c&c(P�Q�YSOfP�Q�N±vj�(Q�Y-T(N>Q"c!N�O�R7Q-qtWFN�cDqtanY�TgNµvjH#ztzsH,£Bqsa(�uO�N�R7Y-qtH9a�O7d

k×o�@þo��,��m�|�kn;(�>o�=
ÖLY-qtYXRXT(N�c�c(P,Q-YXO"P,Q�N�c!N�§Fa(N�cDW�KDY�T(N±vjH#ztztH�£Bqsa(��P9O-O��(yD`gY�qtH#aFO7¼

0 G®T(N�O�TFP,`FN�H�v�P�O�Y�qsYXRXT(N�cDcgP,Q�YBq�OBP,a6q�O�H�O�R7N�ztN�O®Y-Q�q�P�a(�9zsNLZ(R�P,ztzsN�cDP6ñLêLóUì¨í�ô9õDì¨ó7í�êLô#õ9øtðXd

0 G®£�H¡H,v"Y-T(N�rLN>Q�Y-q�R7N�O"H,v«Pnc(P,Q-Y�qsa(�¡Y-Q�q�P�a(�9zsNDy��FO�Y±WFN�ztH�R>P�Y�N�c4H9alY-T(N&WFH#QXc!N>Q�H,v"Y-T(N
R7zsH9Y-T/d

0 �fHuY�£�H�c(P,Q-YXOBynP>K&H�rLN>Q-z�P,`1d

G®T(NBP�WFH,rLN°P9O-O��(yD`gY�qtH#aFO/�9�FP�QXP,a�Y�N�N®Y�T�P,Y�Y-T(N Y�£�H±O�q�c!N�OIH�v×PfcgP,Q�Y-qta(�«Y�Q�q�P,a(�#ztN £BqtzszLN> gP9R7Y-ztK
ynP�YXRXTl�(`²Y�HbvjH9Q-y P�O�qta(�#ztN6c(P�Q�Y�qsa(�4N�c!�9N�d�G®T(q�O�q�O�qsyD`FH9Q�YSP,a�Y>Z�O�qsaFR7NnP4c!q�O�Y�H#Q�Y�qsH9aºynP>K
Q�N�O��(zsY±q�v°Y�T(NuY�£®H6O�q�c!N�O±H�v"Pnc(P,Q-Y�qsa(�nY�Q�q�P,a(�#ztN�c!Hna(H9Y¥ynP�YXRXT/Z�£BT(q�RUTbqsabY��(Q-a�yÑP�K6r!qsH9z�P,Y�N
H9�gQ�qtagN> !Y-N>aFO�qtW(qsztqtY�K�P9O-O��(yD`gY�qtH#a vjH#Q�Y-T(Q�N�P#c(O7d � ztY-T(H9�g�9T4Y�T(N�P9O-O��(yD`gY�qtH#a�Y-TFP,Y¥Y-T(NDO�TFP,`FN
y��FO�Y�WiN6P�aËq�O�H�O�R7N>zsN�O�Y�Q-q�P�a(�9zsNDq�OuP�`(`FP,Q-N>a�Y�ztK³Q�N�O�Y�Q�q�R7Y�qsrLNLZ/qtYu`(Q-H�r!q�c!N�O�P¡�#HLH�cË§FQXO�Y�¢jH9QSc!N>Q
P,`g`(Q�H� �qtynP�Y�qtH#aDY�H�P,aØP,Q-W(qtY-QXP,Q-KDY�Q-q�P�a(�9�(z�P,Q"O�Y�qtYSRUTgN�cnc(P,Q-Y>d
� O�Y�qsYXRXT(N�cDcgP,Q�Y"q�O®qsaFO�N�Q�Y�N�c&qtanY�TgNµvjH#ztzsH,£Bqsa(��O�Y-N>`FO�¼

Î9d±ÖL`FN�R�q�vjKnY�T(Q-N>NuyDN�O�T¡`FH9qsa!YSO±Y�TFP�Y�R�H9Q�Q-N�O�`FH#aFc Y-HnY�T(NurLN>Q-Y�q�R7N�OBH,v°Pnc(P,Q-Y�qtag�¸Y-Q�q�P,a(�#ztNLd
G®£�HuH,v�Y�T(N>yÂy��FO�Y WFN±H9anY-T(N¥WiH#QXc!N�QBH,v�Y�T(N±H#Q�qs�9qta�P,z�Q-N�R7YSP,a(�#�(z�P�QB£®H�rLN>anR7zsH9Y-T/Z�P,aFc
Y-T(NnY�£�Hbqta�Y�N>Q-qtH#QuN�c!�9N�O�H,v¥Y-T(NnY�Q�q�P,a(�#ztNl1�R�P,ztzsN�c
ìþïFð�ë�í�ñ!ðbð-ñ>õ!ð�ë74�y&��O�Y�WFNnN�ÛL�FP,zBqsa
zsN>a(�9Y-T/d

Õ!d±Ö�R�P,aDY-T(N±O�q�c!N"N�c!�#N�OªH�v/Y-T(N¥c(P�Q�Y�qsa(�¥Y�Q-q�P,ag�9ztN�Z!P�aFcDR7Q-N�P,Y-Nfy�N�O�Tu`FH9qsa!YSO®R>P�ztzsN�c¡ñLêLóXì¨í�ô9õ
ý&ð�ëXïÒò(÷Lí�ô�ìþë�ztH�R>P�Y�N�cnP�YfY-T(N±qta�Y�N�QXO�N�R7Y�qsH9aFO WiN�Y�£�N>N>aDY-T(N�O�q�c!N¥N�c!�9N�OBP,aFcDY�TgN�Y-T(Q�N�P9c(O�d

¬!d�m O�YSP,W(zsq�O�TDa(N>£ºY�H9`FH#ztH9�#q�R>P�z/P�aFcDc!q�O�YXP�aFR7N±Q-N>z�P�Y�qsH9aFO�T(qt`FO�WFN>Y�£®N�N>auY�T(N«yDN�O�Tu`FH#qta�YXOªH#a
H#Q±P#c,Ð-P9R7N�a!YBY-HuY�T(N�c(P�Q�Y�qsa(��N�c!�9N�O7d
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