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INTRODUCTION
� `¢q0XH¨EXHw}mhd*mhzbz�dcafj�mQk�acei`bq��Ak�U�X
eh`�d©r¢mJ¨hmhacdfmhtbdcX3ac`'��ehw�W�mJk�acei`6ei`Sm¥q0obw0�KmhjHX�acq_m?q0Xpk_eQ�Cz(eiac`8k�q%d©r'ac`�gYeh`Sa©k|��¢ehqsk jHehWYz�o'k}mQk�acei`bq
ei`�k�U�acq q0obw0��mijHX�k�U�X�`6w�X|u8o�a©w�X3k�e�¤�`A{S¤�w�qsk�mQ`£mQz�z'w�eJ¬'acW�mQk�aceh`�eQ�Pk�UbX�q0o'w0�KmijpX?��w�ehW�k�U�X�q�mhWYz�dcX�q�,lk�Ubafq_afqlk�U�X?z'w�eitbdfXHW�eh�
q0obw0�KmhjHX
w�X|jHeh`�qsk0w�oAj}k�afeh`/���'X�¨EXpw}mhd�k�X|j}Ub`�afu8o�X�q�U�m|¨EX
t(X�X�`6mQz�zbdfacX|{�k�e¥k�U�acq.zbw�eitbdcX�WS� �lWYei`bg?k�U�XHW#mQw�X�¨hmQw�afmQk�acei`�mhd!WYXpk�U�eN{bq
- �/. - Z�.;��k�X�`bq0ehw?¨Eehk�ac`�g - 0 .;��acWYz�dcafjHa©k?q0o'w0�KmhjHX�q - ��. - ��.;� mh`�{ª¡ X�dfmhob`Am�r£k0w�afmh`bgiobdnmJk�acei`�q��21�eQw¥¡ X�dfmQo�`Am�r � tAmQq0X|{ªmhdcghehw�a©k�U�WYq��Ck�U�X
eiobk�zbobk q0obw0��mijHXlo�q0oAmQdcdcr�acq�k�U�X%o�`�aceh`�eQ�*q0ehWYX%k0w�afmQ`�gidcX�q�q0XHdfX�jpk�X|{�af`Yk�UbXl¡ XHdnmQo�`�m|r�k0w�afmh`�gho�dfmQk�aceh`¢eh�)k�U�X%ac`�zbobk z(eiac`8k�q�� �'oAj�U
mhdcgieQw�ack�UbWYq%j�mh`St(X jHdfmhq0q0a©¤AX|{Sac`¢k ��e¥q0Xpk�q���3_`�k�U�X
eh`�X U�mh`�{)�b¨Eeidco�WYXlehw�acX�`8k�X|{SmQdcgiehw�a©k�UbWYq%ehobk�zbobk�k�U�X_t(eio�`�{�mJw0r�eQ��q0eiWYX
q0XHk eQ� k�XHk0w}mQU�X|{Nw}m�mQ`A{�mQw�X3k�UNo�q%dfacWYa©k�X|{Sk�e�jHdceiq0X|{�q0obw0��mijHX�q - ��. - 4 . - 5 . - 6 .;� 3_`�k�U�X3ehk�U�Xpw UAmQ`A{��(q0obw0��mijHX¥eQw�acX�`8k�X|{�mhdcgieQw�ack�UbWYq
eiobk�zbobk.m�q0XHk%eh�CXH¬'z�dcafjHa©k�d©r�q0X�dcX|jpk�X|{¢k0w�afmh`bgidcX�q��
� ` WYehqsk*q0o'w0�KmijpX eQw�afXH`Nk�X�{ ¡ X�dfmhob`Am�r � t�mhq0X|{_mhdcgieQw�ack�UbWYq��Jk0w�anmQ`�ghdfXHq�mQw�XCq0X�dcX|jpk�X�{�ac`�{bX�z(X�`�{bX�`8k�d©r8�Hk�U�mQk/acq*ac`
zAmJw}mhdcdcX�d - �|��. - �i�7. - �JZ8. �
�'oAj�U�qsk0w}mQk�X�ghacX�q3mQw�X?�PX�dcd q0oback�X�{���ehw
k�U�XHehw�XHk�afj�mQdPmQ`Amhd©r'q0acq:9*k�e�eio'w<;'`be|�.dfX�{bgiXh�!mQdfdCz'w�eQ¨hmhtbd©r�jHehw0w�X|j}k
w�X|jHei`bqsk0w�oAjpk�aceh`ªmhdcghe �
w�ack�UbWYq3��mhdcd�ac`8k�e�k�Ubafq?jHdfmhq0q��>=le|��X�¨EXpw|� z(Xpw0��ehw�W�mQ`AjHXHq¥j�mQ` t(X�X�`bUAmh`�jHX|{¦t8rªq0X�dcX|j}k�af`bg�k0w�afmQ`�gidcX�qYq0X�uNobX�`8k�afmhdcd©r8��k�UAmQk?acq¥t8r
o�q0ac`�g�zbw�XH¨'aceho�q0d©r6q0X�dcX|jpk�X�{6k0w�afmQ`�gidcX�qlk�e�q0XHdfX�jpk�mY`�XH� ei`bXi� T)��e�XH¬bmhWYz�dcX�q%eh��k�U�acqlghw�X�X|{Nr�mhzbzbw�eimij�U�mQw�X�k�UbX�tAmhdcd�zbaf¨iehk�ac`�g
mhdcgieQw�ack�UbWS��mh`�{@?Pe|r8XHw_mh`�{Sv!XHk�a©kKxsX�mh`  q
mQdcgiehw�a©k�UbW - � 0 . - �H�A.;� � `St(eQk�U6mhdcgieQw�a©k�U�WYq��)m?k0w�afmh`bgio�dfmJk�X|{Sq0obw0��mijHX3acqlac`Aj}w�X�WYX�`8k}mhdcd©r
ghw�e|�.`§qsk}mJw0k�ac`�g��nw�eiW�m��PX�dcd � j�U�ehq0X�`£q0X�X�{�k0w�afmh`bgidcXi��?PX|jHmho�q0X�a©k�{be8X�q
`behk jHeiWYzbobk�X�k�U�X��.U�eidcX¥¡_X�dfmho�`�m�rSk0w�afmh`�gho�dfmQk�aceh`£eh�
k�U�X.q�mhWYzbdfXHq��Ek�U�X�t�mhdcdAz�ac¨EeQk�ac`�g�mhdcghehw�a©k�U�W afq�XH¬Nk0w�X�WYX�d©r3�KmQqsk|� � k�q�W�mhac`�{'w}m��.tAmhj";�acq�k�U�mQk�k�U�X%u8oAmhdca©k r?eh��k�U�X�w�X�jHei`bqsk0w�oAjpk�acei`
jpw�oAjHafmQdfd©r�{'X�z(X�`A{'q eh`�ei`�X%ehw�WYehw�X.o�q0XHw � {'XH¤A`bX|{¥zAmJw}mhWYXHk�XHwPjHeQw0w�X�q0z(ei`�{bac`�g�k�e
k�U�Xl{bX�`bq0ack r¥eQ�/k�UbXlq�mQWYz�dcac`�gb�B1!ac`�{bac`�g�gie8eN{
¨imQdfobX�q���ehw?k�U�X�q0X�zAmJw}mhWYXHk�Xpw�q�acq¥m�{'X�dcanjHmQk�X�k}mQq�;(�CX�q0z(X|jHafmhdcd©r¦�.U�XH`ªk�U�X�q�mhWYzbdfac`bg�acq�`�ei`¦ob`�a©��eQw�WS�C?Pe|r8XHw¥mh`A{¦v!Xpk�ackKx X|mh`
mhz�z'w�eEmhj}UYw�X�dcacX�q�eh`��.U�mQk�k�UbXHrYjHmhdcdcX|{�w�XHgio�dfmJw�ac`Nk�Xpw�z(eidfmh`8k�q���T�U�XHacw�mhdcgieQw�ack�UbW�j�mQ`�U�mh`�{bdcXl`bei`Yob`�a©��eQw�W�q�mhWYzbdcaf`bgb�Ntbobk��Kmhacdcq
�.U�X�`6`bX|mQw�d©r6jpeNjHa©w}jHo�dfmQw z(eiac`8k�q mQw�X3X�`�jHeiob`Nk�Xpw�X|{)�l¢eQw�X�eJ¨EXHw|�(a©k
{'e8X�q_`behklzbw�eJ¨Naf{bX3mh`8rSghoAmJw}mh`8k�X�X�ei`6k�U�X
k�ehz(eidceigQr6eh�Ck�U�X
eiobk�zbobk�q0o'w0�KmhjHXi�
3_obw�mhzbzbw�eEmhj}U£afq3ac`�q0zbacw�X�{ªtNr�k�UbX�q0X¥��eQw�;'q��Ctbobk���X�t(X�dcacX�¨EXYa©k�q3XD�jHacX�`�jpr£w�XHdfacX�q3ei` m�`�XH��mh`�{£q0acWYz�dcXYaf{bX|m2,3k�U�XYWYehqsk
z�dfmhobq0aftbdcX k0w�anmQ`�ghdfXHq%q0Ubeiobdn{�t(X
mi{b{bX|{Y¤�w�qsk|� � `�{bX�X�{)�Nac`SmQ`Sac`Ajpw�X�WYXH`Nk}mQdAw�X|jHeh`�qsk0w�oAj}k�afeh`6mhdcghehw�a©k�U�WS��mh`�XHw0w�ehwlmQk%q0ehWYX qsk}mhghX
j�mh`Yr'acX�df{�{'afq�mQqsk0w�eiobqPw�X�q0o�d©k�q��'dca�;EX_ac`�mh`8rYgQw�X�X|{'rYmhz�z'w�eEmhj}U)� � k�acqPk�UNobq ¨EXpw0rYacWYz(ehw0k}mh`8k�k�e�z(ehqsk�z(ei`bX {baED�jpo�d©k�{'X|jHacq0acei`�q�� �%q
��Xl�.acdcd)q0X�Xi�'o�q0ac`�g�m?jpei`b¤A{bX�`�jHX�� tAmQq0X|{Yq0X�dcX|jpk�acei`Sjpw�a©k�XHw�acei`�k�ehgiXHk�UbXHw��.a©k�U�m?jHeh`Nk0w�ehd�ei`�k�U�X.k�eiz(eidcehghr�eh�*k�UbX%w�X�jHei`bqsk0w�oAjpk�acei`
j�mh`SW�m�;EX mQW?tbafgho�a©k�acX�q.¨imQ`�acq0U¢t(Xp��ehw�X
k�UbXHr�UAm|¨EX_k�e?t(X k0w�X|mQk�X|{��
T�U�X6q0X|u8o�XHdleQ� k�U�acq�zAmQz(XHw�afq�{bac¨Naf{bX|{ ac` ¤A¨iXSq0X|jpk�acei`bqC,��PXS¤�w�qsk�XH¬'z�dfmhac`�Ube|� k�UbX¢k�eiz(ehdceighr eh��ehobw�w�X|jHeh`�qsk0w�oAj}k�afeh`�acq
jHei`8k0w�eidcdcX|{��/k�UbX�`��PX¥{'X�q�jpw�act(X?k�U�X?jpw�a©k�XHw�acei`§o�q0X|{6k�e¢q0X�dcX|j}k
k0w�anmQ`�ghdfXHq���mh`�{�ghac¨EX¥mQ`£eJ¨EXHw�¨NacXH�eQ�Pk�U�X?mhdcgieQw�a©k�U�W ��eQw3jHdceiq0X|{
jHei`b`�X|jpk�X�{�q0o'w0�KmhjHX�q���T�U�X3��eio'w0k�U�q0X|jpk�acei`§afq {bX�¨EeQk�X|{Sk�e�k�UbX3k0w�X�mQk�WYX�`8kleh��W�o�d©k�acz�dcX�jHeiWYz(eh`�X�`8k�q��(t(eho�`A{bmQw�acX�q��/mh`�{�q0U�mQw�z
X|{bghX�q��AmQ`A{�k�UbX_¤��nk�U�k�eYmQ`SXH¬'z(XHw�acWYX�`8k}mhd(qsk�o�{'r8�

1. TOPOLOGICAL CONSTRAINTS
��k3X|mhj}U qsk�X�z¦eQ�.k�U�X�mhdcgieQw�a©k�U�WS�C��X�X�`�q0o'w�XYk�UAmQk3k�U�X�jHo'w0w�X�`8k�w�X�jHei`bqsk0w�oAjpk�X|{ªq0o'w0�KmhjHXGF afq?mh` ehw�acX�`8k}mQt�dcX�W�mQ`�a©��ehdf{£�.ack�U
t(eio�`�{�mJw0r8�PT�Ubacq%z'w�eiz(XHw0k r¢acql{bX�q0a©w}mQt�dcX
��ehwla©k�q0X�d©� �(q0ac`�jHX
ei`bX3Xp¬bz(X�jpk�q�k�U�X�jHeQw0w�X|jpk.w�X|jHeh`�qsk0w�oAj}k�afeh`Sk�e¥t(X
q0oAj�U6m¥q0o'w0�KmijpXi� � k�q
W�mhac`¢ac`8k�XHw�X�qsk|�bk�U�eiobgiU)�Aacq%k�U�mQk%X�`'��ehw}jpaf`bgYa©klacWYzbdfacX�ql{bacq�j�mJw}{bac`�gYq0ehWYX
ac`AjHeQw0w�X|jpk%k0w�anmQ`�ghdfXHq��%?PXH��ehw�X
��X�gieYac`8k�e¥k�U�X {bXHk}mQafdcq��
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�l`8r�k0w�afmQ`�gidcX�H.jHei`bq0an{'XHw�X|{6t8rSehobw
mQdcgiehw�a©k�UbW�UAmQqlk�eYq0U�mQw�X¥mQ`6X|{bghX�I3�.ack�USk�UbX�t(eho�`�{�mQw0r�eh��k�U�X3jHo'w0w�X�`8klw�X�jHei`bqsk0w�oAjpk�acei`
J F�� �)XHkLK3t(X3k�U�X�¨EXHw0k�XH¬�eQ��H%eiz�z(ehq0a©k�X?k�e@IE� �.j�jHehw}{'ac`�g�k�e�k�U�X3w�X�dfmQk�ac¨EX¥z(ehq0a©k�afeh`£eQ�MH_mQ`A{ J FP�)k�UbXHw�XYmJw�X���ehobw3{'a�N�Xpw�X�`8k
q0ack�o�mQk�acei`bq��.U�XHw�X$H�W�m�r�t(X�mh{�{bX�{�k�e�FPOKq0X�X ¤�giobw�X¥�7Q/,
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� ` k�U�X�q0X�j�mQq0X�q�����XS�.acdcd_q�m�r k�UAmJk�H?acq�ma` �A� *b�c()�"*b���_\A�Y� ��ehwdIE� � ` mh`8r ehk�UbXHw�q0a©k�oAmQk�aceh`/�%mi{b{bac`�geH�k�efF �Peio�df{ r'acX�df{ m
k�eiz(eidcehgiafj�mhd)q0ac`�gho�dfmQw�a©k r8�]HC��eho�df{Yk�U�X�`�t(X jHmhdcdcX|{ *�� ` �A� *b� �[3_`�Xlj�mh`�j}UbX|j�;?k�UAmJk�k�U�X%q0XHk�eQ�!¨hmhdcaf{Yk0w�afmQ`�gidcX�q���ehw.mQ`�X|{'giXgI
j�mh`
ei`�d©r�{bX�jpw�X|mhq0X
�.UbX�`GF¦ghw�e|�.q��
«C¬Nk�X�`bq0afeh`/�)U�ehdcX�¤Adcdcac`�g�mh`�{�X|mJw ¤Adcdcac`�g�{be�`�eQk ac`A{'oAjHX?mh`8r6`�eh`�W�mh`�a©��eidf{�X�{bgiX�ehw
¨iXHw0k�XH¬�� � `�j�mQq0X¥eh� gidcobaf`bgb�hK �.afdcdCUAm|¨EX
��eio'w_ac`�jHaf{bX�`8k%X|{bghX�q_ac` J F mQ�nk�XHwiH�U�mhq%t(X�X�`6mh{�{'X|{¢k�ejFP� � `¢ehw}{bXpwlk�eYz'w�X�¨EX�`8k.k�U�X�mQz�z(X|mJw}mh`AjpX�eQ�Cq0oAj�USq0ac`�giobdfmQw�a©k�acX�q��)ei`�X
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Figure 1: Valid candidates

2. SELECTION CRITERIA
T�U�X�zbw�eNjHXHq0q?eh�%q0X�dcX|j}k�af`bg£mS`bXH� k0w�anmQ`�ghdfX�k�e6t(X�af`�jHdcoA{'X|{ªac`ªk�U�X¥w�X|jHeh`�qsk0w�o�jpk�acei` jHei`bq0acqsk�q?eh�.k ��e�qsk�X�z�q�,?¤bw�qsk¥j�U�e8ehq0X¢m
j�mh`�{baf{�mJk�X k0w�anmQ`�ghdfX�mhWYeh`�g¥¨hmhdcaf{�k0w�afmh`bgidcX�q%��ehwlX|mhj}U6X|{'giX<I V J F��'k�U�XH`Sz�afj�;�eh`�X k0w�afmh`bgidcX?mQWYei`bgYmhdcd!jHmh`A{'af{�mQk�X
k0w�afmh`bgidcX�q��
¡ aEN�XHw�X�`8k%jpw�a©k�XHw�afmYmQw�X
obq0X|{���ehwlt(ehk�U¢qsk�XHz�q��

2.1 Choice of a candidate triangle for a boundary edge

PmQdfaf{�k0w�anmQ`�ghdfXHq%��ehw_mh`¢X�{bgiX
ac` J F¦mJw�X�jpeiWYzAmJw�X|{�k�U'w�eiobgiU��.U�mQk.��X�jHmhdcdcX|{�k�U�XHacw � �!��*)��� �
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� `¢eQk�U�XHw.�Pehw}{bq�� � � acq%k�UbX
{bacqsk}mQ`AjHX
��w�ehW mh`8r�¨EXHw0k�XH¬�eh�]H k�e?k�U�X 
�ehw�eh`�eia)X|{'giX3{bo�mhd�k�e:Hp�PT�U�acq%{bXH¤�`�a©k�acei`SeQ��k�U�X w}mh{baco�q.acq
k�U�X eh`�X ��X
obq0X ��eQw_jpeiWYz�o'k}mQk�acei`bq��
1�ehw�q0WYe8eQk�U¢jpobw�¨EX%w�X|jHei`bqsk0w�oAjpk�aceh`�ac`¢ZQ¡?�Nk�U�X%w�X�dcX�¨hmh`AjpX_eh�/k�U�X_jHehw0w�X�q0z(eh`A{'af`bg¥jpw�a©k�XHw�aceh`�w�X�dcacX�q.ei`�WYX|{bafmQd�mQ¬'acq.mhz�z'w�e|¬bacW�m��
k�afeh`/� �)XHk�o�q ¤�w�qsk�`behk�afjHXlk�U�mQk�a©���=acq�m�q�mQWYz�dcX|{Yq0WYe8ehk�U�jHobw�¨iXi���=UAmQq�m3�PX�dcd � {'XH¤A`bX|{�jHehw0w�X�jpk�w�X|jHeh`�qsk0w�oAj}k�afeh`/�'`AmQWYX�d©r¥k�U�X
o�`�aceh`Seh��X|{'giX�qljHei`b`�X|j}k�af`bg�mi{Jx0mijpX�`8k_q�mQWYz�dcX�q�����mQdfd/k�U�X�q0X�X|{'giX�q_jHehw0w�X|j}k mQ`A{�k�UbX3eQk�U�XHwlac`AjHeQw0w�X|jpk|� �%qlq0Ube|�.`6af` - �|��.;�Ak�U�X
o�`�aceh`¢eh� 
 eQw�ei`beia)X|{bghX�q%{boAmQd(k�e?ac`AjHeQw0w�X|jpk%X|{'giX�q.jHeh`N¨EXHw�giX k�e3k�U�X WYX�{bafmhd)mQ¬'acq�eh������� ��mhq�k�U�X_q�mhWYz�dcac`�g?{bX�`bq0a©k r�gie8XHq%k�e
af`'¤A`back r8� �%w�eho�`�{�m?q�mQWYz�dcX
z(eiac`8k�!/�bac`AjHeQw0w�X|jpk%X|{bghX�q.k�U'obq�UAm|¨EX
m3w}mi{bacobqljpdfehq0X
k�e�k�U�X�{'acqsk}mh`AjpX ��w�eiW"!¢k�e3k�U�X
WYX|{'afmhd)mQ¬'acq
eh�#� � ��� OKq0X�X.¤Aghobw�XlZAQp� �Pehw0w�X|jpkPX|{bghX�qPU�m|¨EX.m_w}mi{'afobq�jHdcehq0X%k�e k�UbX%q0z�mijHac`bg3t(Xpk ��XHX�`Ymi{Jx0mhjHX�`8k�q�mQWYz�dcX�q�� � ��� acqPq0o�D�jHacX�`8k�d©r
��X�dcd�q�mhWYzbdcX|{)�)jHeQw0w�X|jpk�X|{'giX�ql�.afdcd�k�UNo�q%UAm|¨EX�m�q0W�mQdcdfXpw w}mi{'afobq_k�UAmQ`�af`�jHehw0w�X�jpk
ei`bX�q��<=_XH`AjHXi�)j�U�e8ehq0ac`�gSmQq
j�mQ`A{baf{bmQk�X3X|{bghX
k�U�X eh`�X �.a©k�U¢k�U�X_q0W�mhdcdcX�qsk.w}mi{bacobq.�Peiobdn{�dfX�mi{�k�eYm�zbw�eJ¨imQt�d©r�jHehw0w�X�jpkljHobw�¨EXlw�X|jHei`bqsk0w�oAjpk�aceh`6mhdcgieQw�a©k�U�WS�
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Figure 2: Curve reconstruction : edges incident on
!

and their radii

T�U�X?q0a©k�o�mQk�acei`§afq
ob`b��ehw0k�o�`�mQk�X�d©r�WYeQw�X?ac`N¨Eeidc¨EX|{6��eQw�q0obw0��mijHX?w�X�jHei`bqsk0w�oAjpk�acei`)�!mQq k�U�XHw�X�acq
af`§giX�`bXHw}mhdC`be���m|r�k�e�{bXH¤�`�X ( W �
gie8eN{£w�X|jHeh`�qsk0w�o�jpk�acei`¦a©��k�U�X¥q0o'w0�KmhjHX�acq�`�eQkL;'`be|�.`/� �Pei`�q0af{'XHw���ehw�XH¬bmhWYzbdfX¥m �/� * ` �/� k�Xpk0w}mhU�X�{'w�ei`)�!k�UAmJk3afq3m¢k�XHk0w}mQU�X|{Nw�ei`
�.U�eiq0Xl��eio'w.¨EXHw0k�afjHX�q�dcacX
jHdcehq0X k�e¥m�gQw�X|mQk%jpacw}jpdfX
eQ�!a©k�q.jHa©w}jHobWYq�jpw�act�ac`�g�q0z�U�Xpw�X�O�k�XHk0w}mQU�X|{Nw�ei`@I�$/I �&% K.ac`�¤Aghobw�X 0 Qp�P�'obz�z(eiq0XiF
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Figure 3: A sliver

afqlac`�a©k�afmhdcac��X|{6k�e¥k0w�anmQ`�ghdfX(''I $ I � � �PUbe8eiq0ac`�g�k0w�afmh`bgidcX�q$I $ I � % mh`A{GI � % K ehw%k0w�afmh`bgidcX�q$I $ I � K
mh`�{GI $ % K_�Peiobdn{SdcX|mh{Sk�e�X�uNo�mhdcd©rgie8eN{�w�X|jpei`�qsk0w�o�jpk�acei`bq��At(ehk�U�k�eiz(ehdfehgiafj�mQdfd©r�mQ`A{�ghX�eiWYXpk0w�anjHmhdcd©r8�
T�U�X3XH¬'afqsk�XH`AjHX�eh� q0dfac¨EXpw�q UAmQq mh`behk�UbXHw
jHeh`�q0X|u8obX�`AjHX���eQw
o�q�� � � F acq ac`�a©k�afmhdcac��X|{�k�e�k0w�afmQ`�gidcX�I)$I �&% �(k�UbX3k0w�afmh`bgidcX?¨hmhdcaf{S��eQw<I�.ack�U§k�U�X¥q0W�mQdfdcX�qsk�w}mh{baco�q3jHeho�df{£UAmQz�z(X�`�k�eSt(X�I�$/I � KJ�*�.U�afj�U£��eho�df{£eht'¨Naceiobq0d©r§t(X�m�tAmi{§j}UbeiafjHXi� � `£ehw}{'XHw�k�eSq0eidc¨EX¥k�Ubacqzbw�eitbdcX�WS�N��X�{bacq�j�mJw}{¢¨hmhdcaf{�k0w�afmh`�ghdcX�qlW�m�;Naf`bg?m?{bacU�X|{Nw}mhd/mh`bgidcX
�.ack�UGF¦q0W�mQdcdfXpw%k�U�mh`6m�jHei`bqsk}mh`8k+*�,.-0/214365E�
7ªX�{bXH`�ehk�X
t8r98 � k�UbX�mht�q0ehdcobk�X�¨imQdco�X�eh��k�UbX�mQ`�ghdfX�t(XHk ��X�XH`Sk�U�X
`�eQw�W�mhd�k�e�m?k0w�afmh`�ghdcX�H�ac`�jHaf{bX�`8k%ei`�mQ`6X|{bghX�I V J F mQ`A{
k�U�X `behw�W�mhd(k�e?k�UbX_k0w�afmh`bgidcX�af`�jHaf{bX�`8k.eh`GI�mh`A{�af`�jHdcoA{'X|{�ac`GFP�
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� �.k�U�XHw�X�acq?`be�¨hmhdcaf{ªk0w�afmh`�ghdcX���eQw�I�q�mJk�acqs��r'ac`�g§k�UbX�mh`�ghdcX�w�X|u8o�a©w�X�WYXH`Nk|�*��X¢q0Xpk ��� I�� ��� � * ,.-0/214365 acq¥q0XHk?k�e��� hU�!�ac` eio'w
afWYzbdcX�WYX�`8k}mQk�acei`)�C«�¬bz(Xpw�afWYXH`Nk�qPq0U�e|�=k�U�mQk�k�UbX ¨imQdco�X
eh��* ,.-0/214365 acql`behk.¨EXpw0r¢j}w�ack�afj�mQdK��T�UbX�j�mh`�{baf{�mJk�X ��ehwlmQ`SX|{bghX<I�j�mh`St(X
X|mhq0acd©rSjpeiWYz�o'k�X|{�tNr�jHa©w}jHobdfmQk�ac`�g�mJw�eio�`�{ I
ac`¢k�U�X_¡ X�dfmhob`Am�r�k0w�afmQ`�giobdfmQk�acei`SeQ��k�U�X q�mQWYz�dcX z(ehaf`8k�q��
T�U�X
q0X�X|{�k0w�afmh`�ghdcX3acq%j�U�eiq0XH`¢k�e¥t(X_k�UbX
¡ X�dfmhob`Am�r�k0w�anmQ`�ghdfX
�.a©k�U�k�UbX
q0W�mhdcdcX�qsk.w}mi{'afobq��

2.2 Selection of candidates
7ªX¥`beJ� U�mJ¨iX?k�eSz�afj�;�ei`�X�k0w�anmQ`�ghdfX�mQWYei`�g¢mhdcd�jHmh`A{'af{�mQk�XHq�jpehw0w�X�q0z(eh`A{bac`bg¢k�e¢k�U�X?X|{bghX�q�eh� J FP��T�U�XYUbX�obw�acqsk�afj¥q0X�dcX|jpk�acei`
jpw�a©k�XHw�acei`S{'XH¤A`bX|{�mht(eJ¨EXl�Pehw�;Nq���XHdfd)ac`�z'w}mijpk�afjHX_t�obk�j�mh`�eh�Cjpeiobw�q0Xl�Kmhacd��.U�X�`�k�U�Xlq�mhWYzbdfac`bg?acq�k�e8e?q0z�mQw�q0Xi�[?PX|jHmho�q0X �PX o�q0X
m�gQw�X�X|{Nr�mhzbzbw�eEmhj}U)�(k�U�X3t(X�qsk_�PX¥j�mQ`�{be�acq_k�e�j}Ube8eiq0X�k�UbX�WYehqsk zbdnmQo�q0act�dcX�j�mh`�{baf{�mJk�Xi�i=le|��k�e�WYX|mhq0o'w�X�zbdnmQo�q0act�acdca©k r6eQ��m
j�mh`�{baf{�mJk�Xlk0w�afmh`bgidcXgH#" � z(ehq0q0act�dcX
jpw�a©k�XHw�acei`�acqPk�U�Xl{bacU�X�{'w}mhd�mQ`�ghdfX�8 � t(XHk �PX�X�`�HPmQ`A{jFP� � `�{bX�X|{��Na©�/k�UbXlq�mQWYz�dcac`�g�{bX�`bq0ack rYacq
dnmJw�giX��.a©k�U?w�X�q0z(X�jpk�k�elk�UbX�jHobw�¨hmQk�o'w�X�eh��k�U�XPob`A{'XHw�d©rbac`bg_q0obw0��mijHXh�ik�U�X�{bacU�X|{Nw}mhdcqCq0U�eho�df{�t(X�q0W�mQdcd'ac`YmljHehw0w�X�jpkCw�X|jHei`bqsk0w�oAjpk�aceh`/�
T�U�acq�U�XHobw�acqsk�afj_qsk}mQk�X�WYXH`Nk�j�mh`�mij}k�oAmhdcd©r�t(X_z'w�eJ¨EX�`Yw�acgiehw�eho�q0d©r�ac`�k�UbXlq0dcacgiU8k�d©r�{baEN�XHw�X�`8k�jpei`8k�XH¬Nk�eQ�%$ � q�mhWYz�dcX�qP{bX�¨iX�dceiz(X|{�t8r
�lWYX�`8k}m�mh`�{e?PXpw�` - �i�. ���PU�e8ehq0ac`�g¢k�UbX¥j�mQ`A{baf{bmQk�X?�.a©k�U�k�U�X?q0W�mQdcdfXHqsk3{bacU�X|{Nw}mhd�k�UNo�q_jHehw0w�X�q0z(eh`A{'q��!ac`£m�jHXHw0k}mQaf`�q0X�`bq0Xi�*k�e
j}Ube8eiq0ac`�g¥k�UbX_k0w�afmh`�ghdcX�k�U�mQk.W�mJ¬bacWYac��X�q.m�z(eiqsk�XHw�acehw�a)k�U�X
u8o�mhdca©k r�eh�!k�UbX
q�mhWYzbdfac`bg��.a©k�U¢w�X�q0z(X|j}k%k�e¥jHobw�¨hmQk�o'w�Xi�
=_e|��X�¨iXHw|�Ak�U�acqlWYX|mhq0o'w�X3acql`�ehk_¨EXHw0r�w�X�dcX�¨hmh`8k_�.UbX�`�jHeiWYz�mQw�ac`�gYk ��e�j�mh`�{baf{�mJk�X�ql�.a©k�U�¨EXHw0r¢q0W�mhdcd!{'acU�X|{Nw}mhdcq���ac`�z�mQw0k�afjHobdnmJw
�.U�X�`ªk�UbX�q�mQWYz�dcX�q¥mJw�X�`beiacqsr8�£T�U'obq��C��X�j}Ubeiq0X�k�e�w}mQ`';¦jHmh`A{'af{�mQk�X�k0w�afmh`bgidcX�q:H
q0o�j}U¦k�UAmJk 8 � afq�q0W�mhdcdcXHw¥k�U�mh` m�jHXHw0k}mQaf`
jHei`bqsk}mh`8k 8£mhj�jHeQw}{bac`�g?k�e3k�U�X�a©w�w}mh{baco�q�� T�U�Xlw}mh`';Nac`�g�eh�!m¥j�mh`�{baf{�mJk�X_k0w�afmh`bgidcX�j�mh`�k�UNo�q�t(X
{'XH¤A`bX|{�tNrYk�UbX_��ehdcdfe|�.ac`�gYgQw}mi{'X
,

��¯������ � ��³���& 
 W ������������*��*+� *+()�L\�� �!�_� ! � H'� & �<�d ���� ��*b�!��(T� H *)�(�
! � H'� �*),+ U � �.-0/ 8 � � 81 8 �325476#2

* � H98�:�; ����� ! � H<� � 1>= * � H �:� �
7ªX XH¬'z(XHw�acWYX�`8k}mQdfd©r�j�U�eiq0X 8 �  hU�!'�

3. OVERVIEW OF THE ALGORITHM
3_obw%mhdcghehw�a©k�U�W tAmQq0afj�mhdcd©rSobq0X�q���eio'wl{�mQk}m�qsk0w�oAjpk�o'w�X�qi,

R k�UbX
¡ X�dfmhob`Am�r�k0w�anmQ`�gho�dfmQk�acei`6eQ�!k�U�X_q�mhWYz�dcX
z(ehaf`8k�q�?��
R k�UbX
q0XHk.eh�Ct(eho�`A{bmQw0r�X|{'giX�q�� «�mij�USX|{bghX UAmQq.z(eiac`8k�XHw�q�k�eYmi{Jx0mijpX�`8klX�{bgiXHq��
7£X �.afdcd*mhdcq0e�j�mhdcd�k�U�acq.q0XHk J FP�AmQq.k�UbXHw�X �.acdcd*t(X `be¥z(eiq0q0act�dcX3jHeh`b��obq0acei`/�

R k�UbX
zbw�acehw�a©k r�u8o�XHo�XA@eh�Cz�mha©w�q%j�mh`�{baf{�mJk�X�q�BQt(eho�`�{�mQw0r�X|{'giX
eQw}{bXHw�X|{�tNr�{'X|jpw�X|mQq0af`bg¥z�dfmQo�q0act�acdca©k r�ghw}mi{'Xi�
R k�UbX
q0XHk.eh�Cq0X�dcX|j}k�X|{�k0w�afmh`bgidcX�q���mQdfq0e�jHmhdcdcX|{GFP�

3.1 Stitching of a triangle
7ªX¢¤bw�qsk�{bX�q�jpw�act(XSk�UbX¢��ob`Ajpk�acei` acWYz�dcX�WYX�`8k�ac`�g�k�U�XSqsk�a©k}j�U�ac`�g£eh��m§k0w�afmQ`�gidcXSk�e£k�UbX¢w�X|jHeh`�qsk0w�o�jpk�acei`XFP� �"()*+(b W � H�C"ID�}�PH?acq
q0o�z�z(ehq0X|{�k�e?t(X�m�k0w�afmh`�ghdcX
eh�E?�ac`AjHaf{bXH`Nk.eh`SX|{'giX<I V J FP� T�U�X_k ��e¥eQk�U�XHw%X|{'giX�q.eQ�]H �.acdcd*t(X w�XH��XHw�X|{SmQq�IGFIH¦mh`A{ I�FJF#H �
� `�j�mQq0X?eh� XH¬Nk�X�`bq0afeh`/�(X�mQw ¤�dfdcac`�g�eQw
U�ehdfX�¤Adcdcac`�g'� H�acq
mh{�{'X|{¢k�edF�� J F mh`A{K@ mQw�X?obz�{�mJk�X|{)��mQ`A{¢k�UbX3w�XHk�o'w�`6¨imQdco�X3afq ()�/�'� �
� `SjHmhq0X�eh��ghdco�ac`�g'��k�U�Xpw�X�mQw�X k �PeYz(eiq0q0act�acdca©k�acX�q�� � �!k�U�XHw�X
acq%mhWYeh`�gYjHmh`A{'af{�mQk�XHqlm?k �.ac`¢�KmhjHXHk.k�UAmJklacq.WYehw�X
zbdfmho�q0actbdfX k�U�mh`@H}�
k�U�X�` H%afq�mh{�{'X|{Sk�eGFP� J F�mh`A{L@#mQw�X�o�z�{bmQk�X|{��*mQ`A{6k�U�X�w�XHk�obw�`�¨hmhdco�X�afq ()�/�'� �Y«Cdcq0Xi�)k�U�X�w�Xpk�obw�`�¨imQdco�X?acq ���A(T�/� � 7ªX��.afdcd
q0X�X�af`�k�U�X
`�Xp¬'k.q0X�jpk�acei`Sk�UAmJk.k�U�acqlacq%X|u8o�ac¨hmhdcX�`8k�k�e¥w}mh`�;'ac`bgYm?gidcobaf`bg�mij�jpehw}{bac`bg�k�e�k�U�X
dcX�q0q_zbdfmho�q0actbdfX�eQ��k�U�X k �Pe?k0w�afmh`bgidcX�q
af`N¨Eehdc¨EX|{�ac`�ack|�
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� `SmQdcd/eQk�U�XHwlj�mQq0X�q���k�U�mQk%acq.�.UbX�` HPafq.`behk.¨hmhdcaf{���eQwgIE� �"()*+(b W � H C"I���w�XHk�o'w�`�q ���A� �� �
�*³�� �i� ��³�� � 6�� - ������� H�C�I��
�	�<H q�mQk�acqs¤AX�q.k�U�X�jpei`A{'a©k�afeh`�q���eQw%XH¬Nk�X�`�q0acei` ��
 ¯��
ac`�q0XHw0k H�ac`@F�9
w�X�WYeJ¨EX$I �nw�eiW J F 9
ac`�q0XHw0k�IGF#H¦mQ`A{@IGFJF#Hªac` J F 9
w�X�WYeJ¨EX � H�C�I�����w�ehW @
9
ac`�q0XHw0k ����� I FIH ��C�I F#H ��mQ`A{ ����� I FIF#H ��C�I FIF#H � ac` @:9
� ¯ ���/� � ()�/�'� 9

¯  �� ¯ �	�<H�q�mJk�afqs¤�X�q�k�U�X�jHeh`A{'ack�aceh`�q���eQwlUbeidcX
¤Adcdcac`�g ��
 ¯��
ac`�q0XHw0k H�ac`@F�9
w�X�WYeJ¨EX$IE��I F#H mh`�{ I FIFIH ��w�ehW J F�9
w�X�WYeJ¨EX_k�UbX
j�mQ`A{baf{bmQk�X�q���eQwiIE��I F#H mQ`A{@I FIFIH ��w�ehW @
9
� ¯ ���/� � ()�/�'� 9

¯  �� ¯ �	�<H�q�mJk�afqs¤�X�q�k�U�X�jHeh`A{'ack�aceh`�q���eQwlX�mQw%¤Adcdcaf`bg ��
 ¯��
ac`�q0XHw0k H�ac`@F�9
w�X�WYeJ¨EX_�nw�eiW J Fªk�U�X_k ��e¥X�{bgiXHq%eQ�]H�mQdcw�X�mi{'r�ac` J F 9
w�X�WYeJ¨EX_k�UbX�a©w%j�mh`�{baf{�mJk�X�q.��w�eiW @:9
ac`�q0XHw0k.k�UbX ehk�UbXHw%X|{bghX
eh�]Hp�'q�m�r I F �'ac` J F 9
ac`�q0XHw0k ����� I F ��C�I F � af` @
9
� ¯ ���/� � ()�/�'� 9

¯  �� ¯ �	�<H�q�mJk�afqs¤�X�q�k�U�X�jHeh`A{'ack�aceh`�q���eQwlghdco�ac`�g ��
 ¯��
� ³ ���   X|{'giX<I � V J F ac`Ajpan{'X�`8k.ei` K ´ ³
�	�dO ��� I � � acq%m�k �.ac`¢��mijHXpkl��ehw H�Q�mQ`A{2O ! ����� I � �<�� ! � H<� Q ��
 ¯��
ac`�q0Xpw0k�H ac` F 9
w�X�WYeJ¨EXgI��nw�eiW J F 9
w�X�WYeJ¨EX � H C�I����nw�eiW @:9
ac`�q0Xpw0kgI FIH mh`A{dI FIF#H ac` J F 9
ac`�q0Xpw0k ����� IGF#HEC�IGFIH �Pmh`A{ ����� IGFIFIH ��C�IGFIFIH �Paf`�@:96�� - ����������� I � ��C�I � �"9
��� ? , ��� I � � q�mJk�acqs¤AX�q.k�U�X
jpei`A{'a©k�afeh`�q.��eQwlUbeidcX ¤Adcdcac`�gYeQwlX�mQw.¤Adcdcac`�g��

¯ � ´ �	�
¯�� ´ � ³ �
� ¯ ���/� � ���A(T�/� 9

¯�� ´ ���
� ¯ ���/� � ���A� �� 9

� ehk�X�k�U�mQkP{bobw�ac`bg k�U�X.o�z�{bmQk�X.eh� @¥�8ei`bd©rYj�mQ`A{baf{bmQk�X.k0w�anmQ`�ghdfXHqP��eQw�`�Xp��t(eiob`A{bmQw0r�X|{bghX�q�mJw�X_jHehWYz�o'k�X|{)���lq m3jpei`�q0X�uNobX�`AjpXi�
j�mh`�{baf{�mJk�X�k0w�afmh`bgidcX�q
��eQw�ehk�U�Xpw�X|{bghX�q
WYacgiU8k t(X|jpeiWYX?ac`N¨hmhdcaf{�obz(ei`�XH¬'X|jHobk�aceh`§eQ� �"()*+(b W �*{bo�X3k�e�k�UbX¥j�UAmh`bgiX�af`�k�U�X3w�X|jHei` �
qsk0w�oAjpk�acei` FP�B?PX|j�mQo�q0X �PX
jHei`bq0af{bXHw.jHmh`A{'af{�mQk�XHq�tNr�{'X|jpw�X|mQq0ac`�g?eQw}{bXHw�eh��zbdnmQo�q0act�acdca©k r8�'tAmh{�jHmh`A{'af{�mQk�XHq�mQw�X WYeQw�X_dca�;EX�d©rYk�e?t(X
k0w�X|mQk�X|{SdfmJk�XHw_k�U�mh`Sghe8eN{�eh`�X�q��lT�UbXHw�XH��eQw�Xi�(k�U�X �Pehw�q0X?mYj�mh`�{baf{�mJk�Xi�Ak�U�X�WYeQw�X
dfa�;EXHdcr¢a©k�q_ac`N¨imQdfaf{bmQk�acei`6t8r�k�U�X�ghw�e|��k�U6eh� FP�
7�U�X�`�jHeh`�q0af{bXHw�X�{���eQwlqsk�a©k}j�U�ac`�g'�'q0oAj�USm?jHmh`A{'af{�mQk�X �.acdcd)t(X_w�X|jHehWYz�obk�X�{)�8�.a©k�USm?t(Xpk0k�XHw%j}U�mh`�jHX_k�e?t(X jHehw0w�X|j}k_mQq�k�U�XHw�Xl�.afdcd
t(X dcX�q0ql¨hmhdcaf{�k0w�afmQ`�gidcX�q.��eQwlk�UbX
jHeQw0w�X�q0z(ei`�{bac`�gYt(eho�`A{bmQw0r�X|{'giXi�
� k ��eS{'acWYX�`�q0acei`�mhdCXH¬bmhWYzbdcX?acq
q0U�e|�.`£ac`�¤Agio'w�X?�'��T�U�X¥ac`back�afmQdPj�mQ`A{'an{bmQk�XdO;{�mhq0UbX|{ Ql��ehw!�afq�ac`Ajpehw0w�X|jpk|�!mh`�{�U�mhq�m�z(e8eQw
z�dfmhobq0aftbacdfa©k r�gQw}mi{'X�Os�8Qp� T�UNo�q��8�PX�dcd � q�mQWYz�dcX|{�zAmQw0k�qPeh�*k�UbX jHo'w�¨EXi�8�.UbXHw�X
j�mQ`A{baf{bmQk�X�q.mJw�X WYehw�X%z�dfmhobq0act�dcXi��mQw�X_w�X|jpei`�qsk0w�o�jpk�X|{
t(XH��eQw�X:9bk�UbX
af`ba©k�anmQd*jHmh`A{'af{�mQk�X ��ehw�!¢t(X|jHehWYX�q�ac`N¨imQdfaf{2O Z�Qp��T�U�X
`bXH�=j�mh`�{baf{�mJk�X ��ehw !2O;{'ehk0k�X|{'QPacqljpehw0w�X|jpk�O 0 Qp�

3.2 Main algorithm
T�U�X���eidcdce|�.af`bg6z�q0X�o�{beNjHeN{'XY{bXHq�jpw�act(X�q
eio'w
q0obw0��mijHX¥w�X|jpei`�qsk0w�o�jpk�acei`£mhdcgieQw�ack�UbW ac`�k�UbX¥j�mQq0XYeh��jHei`b`�X|jpk�X�{�q0o'w0�KmijpX�q
�.ack�Ubeio'k
t(eio�`�{�mJw0r8�
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Figure 4: A difficult case at first sight

� � � � �  �� ³ � � ��
��
jHehWYz�o'k�Xlk�U�X_¡ X�dfmhob`Am�r�k0w�anmQ`�gho�dfmQk�acei`L?�eQ�Cq�mhWYz�dcX z(ehac`Nk�q�9
�������������
	��������������� jpeiWYz�o'k}mQk�acei`�eh��w}mh{bacaK��ac`�a©k�afmhdcacq�mQk�aceh`�eQ��k�U�X q0XHX|{ H , �
� ,�� = 9
� ³ ���   H k0w�anmQ`�ghdfX
eQ�E? ´ ³
jHehWYz�obk�X mh`A{�qsk�ehw�X ��� 9
�	� ���E� � , ��
 ¯ �
H ,�� H"9

¯�� ´ �	�
¯�� ´ � ³ �
ac`�q0Xpw0k%H , ac` F 9
ac`�a©k�afmhdcac��X J Fª�.ack�U�k�U�X
X|{'giX�q.eQ�^H ,79
� ³ ���   I V J F ´ ³
ac`�q0XHw0k ����� ID��C�ID� ac` @:9

¯�� ´ � ³ �
���������������������������������� ������� �� H�C�I��!� k�U�Xl¤�w�qsk.X�dcX�WYX�`8k.eQ� @:9
² 
 �  ¯ ! � H'� � 1>= ´ ³� %#" I � 6�� - ������� H�C�I��"9�	� � %#" I � ()�"�'� ��
 ¯ �� H C�I��!��k�UbX_¤�w�qsk%X�dcX�WYXH`Nk.eQ� @:9
¯�� ´ �	�
�	� � %#" I � ����� ��� ��
 ¯��w�X�WYeJ¨EX � H C I��P�nw�eiW @:9
af`bq0XHw0k ����� I���C�I�� ac`GF 9� H C�I��!��k�UbX_¤�w�qsk%X�dcX�WYXH`Nk.eQ� @:9

¯�� ´ �	�
�	� � %#" I � ���A(T�/� ��
 ¯��
�	� � H�C�I��Pacq.k�UbX dfmhqsklX�dcX�WYX�`8k�eQ� @ ��
 ¯��
� ¯ ���/� �fF

¯ � ´ �	�
¯  �� ¯� H C�I��!� a©k�q.q0oAjHjHX�q0q0ehwlac` @:9
¯�� ´ �	�

¯�� ´ ² 
 �  ¯
� ¯ ���/� �>F
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� `¦��eQw}{bq��Pk�UbX�q0o'w0�KmhjHX¢w�X|jHeh`�qsk0w�o�jpk�acei` dce8ehz q�j�mQ`�q @�t8r {'X|jpw�X|mQq0ac`�g£eQw}{bXHw¥eh� zbdfmho�q0actbafdca©k r ob`8k�afd�q0ehWYX�k0w�afmh`bgidcX�q�j�mQ` t(X
qsk�ack}j�U�X�{�k�e�FP� �=ghdfobac`�gYac`N¨Eeidc¨Nac`�g�k ��e¥k0w�afmh`bgidcX�q H�mQ`A{dH��*j�mQ`St(X
z(XHw0��ehw�WYX|{�ei`�d©r�a©�Cmh`8r�ehk�UbXHw%qsk�ack}j�U�ac`bg?��eho�df{¢ac`N¨Eeidc¨EX
m
dfXHq0q%zbdfmho�q0actbdfX
k0w�afmh`bgidcX k�UAmQ`@H�mQ`A{jH	�K�
�/XHk
obq
`�e|�z'w�eQ¨iX�k�UAmJk k�U�X?q0obw0�KmhjHX?w�X|jpei`�qsk0w�o�jpk�acei`§dfe8ehz§k�XHw�WYac`�mQk�X�q��?« mhj}U�k�acWYX �"()*+(b W w�XHk�o'w�`�q ()�"�'� ��m�`bXH�k0w�afmh`bgidcX¥acq
mi{�{'X|{?k�e�F�� �%q k�UbXHw�Xlacq�m ¤�`�a©k�Xl`NobW?t(XHw�eh�)k0w�afmh`bgidcX�q�ac`�?��'k�Ubacq�j�mQ`�U�mhzbz(X�`�ei`�d©r�m
¤A`ba©k�X%`NobW?t(XHw eh�)k�acWYX�q�� 7�UbX�` �"()*+(b W
w�XHk�obw�`bq ����� ��� �8m�`bXH��jHmh`A{'af{�mQk�X%acq�jHehWYz�o'k�X|{)� ?PX|j�mQo�q0Xlk�UbX.q0XHk�eQ�*¨hmhdcaf{Yj�mh`�{baf{�mJk�X�q�{'X|jpw�X|mQq0X�qP��ehw�X�mij�U�X�{bgiXh�8k�U�acq�j�mQq0X_mQdcq0e
eNj�jHobw�q.eh`�d©r�m�¤A`back�X_`'obW?t(XHw�eh�!k�acWYX�q���T�UNo�q��ba©�!k�U�X mhdcgieQw�ack�UbW#��eiobdf{¢X�`8k�XHw%mh`¢af`'¤A`back�X_dfe8ehz/� �"()*+(b W �Peiobdn{¢mhd©��m�r'q�w�XHk�obw�`
���A(T�/� mJ��k�XHwPq0eiWYX.z(eiac`8k|�B?Pobk�@ �Peiobdn{?k�UbX�`¥w�X�W�mQaf`Yob`Aj�UAmQ`�giX�{¥mh`�{?k�U�X%mhdcgieQw�a©k�U�W �Peiobdn{Yqsk�ehz¥�.U�X�`�mQdfd�jHmh`A{'af{�mQk�XHq H V @
q0oAj�U�k�UAmJk�! � H'�� 1>= ��eiobdf{¢UAm|¨EX t(XHX�`SjHeh`�q0af{bXpw�X|{)�

4. DEALING WITH MULTIPLE COMPONENTS, BOUNDARIES AND SHARP EDGES

4.1 Multiple components
? rªjpei`�qsk0w�o�jpk�acei`)�!k�U�XYehobk�z�o'k�eh��k�UbXYmhdcgieQw�a©k�U�W zbw�X�q0X�`8k�X|{�ac`£k�U�XYz'w�X�¨Nafeho�q�q0X|jpk�aceh`¦afq3m6jHeh`�`bX|jpk�X|{£eQw�acX�`8k}mht�dcX�W�mh`ba©��eidf{
�.ack�U6eQwl�.a©k�Ubeiobk%t(eho�`A{bmQw0r8�PT*e�jHehz(X��.a©k�U6W�o�d©k�acz�dcX�jHeiWYz(eh`�X�`8k�q��'��X�WYXHw�X�d©r�dce8eA;���ehw m¥`�XH� q0X�X|{¢��mijHXpk
mhWYeh`�g?��mijHXpk�q_eh�? k�UAmQk3mJw�XY{bacq�x eiac`8k3�nw�eiW FP� � ��q0o�j}U§m���mijHXHk�j�mQ`£t(X?��eiob`A{)�)��X?af`bq0XHw0k�a©k�ac`>FP�*ac`bq0XHw0k�a©k�q�k�U'w�X�X?X�{bgiXHq3ac` J F��*mh`�{�qsk}mJw0k
k�U�X W�mQaf`SmhdcgieQw�ack�UbW mhgEmQac`/� � `Szbw}mhjpk�afjHXi��ack%W�m�r�UAmQz�z(X�`�k�UAmQk%`bXH�=jHeiWYz(eh`�X�`8k�q.jHeh`�q0acqsk_eh`�d©r�eh��m?q0W�mQdfd/`No�W?t(Xpw�eh�C`beiacqsr
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Figure 5: Hand
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Figure 6: British Museum
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Figure 8: Engine Figure 9: Hypersheet
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Figure 10: Knuckle
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Figure 11: Tomo
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