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Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
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O	PRQTSVUXWZY\[�]:^�U`_Fa1bcUTd�^-e1^-d�QTSVU:^
f*g�hFijUTdZkml-n6Oo[�prq

[r_Fsts�hug-dZvtUwg�U:x�PRUTg�x�PRUzy�{}|?|?~?��Y\�rh`��UTS��tg�UXW`�?����Y����
s%_F��U:^

�X�)�:�`�M�t����� q�UTd�����U�_���atyRxTd-��huy%_F��hF��_�f�hu��^ ^�huyXstg�h6x:U:^�^K�oPRh?^�U�v1��^-d-g-���tatd-��huy���^KvtUTd�UTg-S���yRU:v���e
d-PRU���y�d�UTyR^-��d�eBSVU`_u^-atg�Ur *¡£¢¤huyR^-��vtUTg-��yt�¥d-PRUZU¦b1s�U:xTd _Fd-��huyc§Z¨K��_u^	_w�©atyRxTd-��huy�huy�d-PRU�x:huyRU�ª«hF�
s�h?^-��d-����U}¬Ryt��d�U£SVU`_u^-atg�U:^� *­®��UKvtUTg-����UKxT��h?^�U:v��¯hug-S�U¦b6stg�U:^ ^-��huyR^;�¯hug;d-PRU£°tg�]:x PRUTd)vtUTg-���?_Fd-����U:^�hF�%_F���
hug�vtUTg�^}d-P%_Fd}��UTyRUTg _F����^�U	d-PRU¤s�UTg-d-atg-�%_Fd-��huyX_Fy%_F��e1^-��^��©hug-S
at�/_uU¤�©hug*f)hu��^�^�huy¥stg�h=x:U:^ ^�U:^`¡�±K_Fg-�/_Fd-��huy%_F�
SVUTd-PRh6vt^VvtUT��UT��hus�U:v��¯hug�d-PRU�^-s%_ux:U�ª _F����h®�²aR^�d�h³hu�td _F��y'¬Rg�^-dB_FyRv´^�U:x:huyRv6µ¶hug�vtUTgB^-a1·BxT��UTy=d
x:huyRv1��d-��huyR^��©hug�v1�¹¸;UTg�UTy�d�d¶e6s�U:^�hF�}x:huyR^-d-g _F��yRU:vºhustd-��S���^H_Fd-��huy�stg�hu�t��UTSV^o�¯hug�§Z¨K�V¡*»¼U�^-d-aRv1e���y
vtUTd _F���Rhustd-��S���^H_Fd-��huyV��y¥d-PRUoxT�/_u^�^*hF��SVU`_u^-atg�U:^£�o��d-PB_�¬tbtU:v¥d�hud _F�tSB_u^�^£½
_FyRv�vtUT��UT��hus�d�U:x�Ptyt��¾=aRU
d-P%_FdrhF��d�UTy3_F����h`��^raR^Zd�hBhu�td _F��yºd-PRU¥_u^-e6S�std�hud-��x¿��UTP%_:�6��huatgrhF�£d-PRU
hustd-��SB_F����y=d�UTyR^-��d¶eºSVU`_u^-atg�U
��y�d-PRU	Pt���?P���y=d�UTyR^-��d¶e�^�UTd-d-��yt��^£�oPRUTyB½¿�?g�h®��^*d�hw��y1¬Ryt��d¶e�¡}»¼U	�?����U�_Fstst����x`_Fd-��huyR^�hF��huatg*SVUTd-PRh6vt^
d�hXvtU:^-���?ymhF�£U¦b1s�UTg-��SVUTy=d�^`­�^-st����yRU
_Fststg�h`b6��SB_Fd-��huy³hF�£x:huy���U¦b��©atyRxTd-��huyR^`­�hustd-��SB_F��st�/_ux:UTSVUTy=drhF�
^�d _Fd-��huyR^*��y�d�UT��U:x:huS�S�atyt��x`_Fd-��huyc^-d-aRv1��U:^K_FyRv�hud-PRUTg�^`¡)»¼Uo^�x:UTd�x PVs�h?^�^-���t��U¤y�atSVUTg-��x`_F��_F����hug-��d-PtSV^
hF�}d-PRU�^-d�U:UTs�U:^-d�vtU:^�x:UTyRvÀd�e=s�U��%_u^�U:vÀhuyºd-PRU¿hu�td _F��yRU:v�U¦b1st����xT��do�©hug-SÁhF�)d-PRUw�?g _uv1��UTy=d`¡
Â�Ã�Ä�Å�Æ
Ç �MÈ)��� f)hu��^�^�huyºstg�h=x:U:^�^®­t�u_Fg-�/_Fd-��huy%_F��SVUTd-PRh=vt^®­Rhustd-��S���^ _Fd-��huymhuyºSVU`_u^-atg�U:^`­ts�UTg-d-atg-�%_Mµ
d-��huy�_Fy%_F��e6^-��^®­MvtU:^-���?y
hF�tU¦b1s�UTg-��SVUTy�d�^`­?_Fststg�h:b1��SB_Fd-��huy¥hF�6�©atyRxTd-��huyR^`­Md�UT��U:x:huS�S�atyt��x`_Fd-��huy�^-e1^-d�UTS
SVh6vtUT������yt�R­R^-d�hustst��yt�X^�UTd�^`­1�?g _uv1��UTy�dZSVUTd-PRh=vt^
�XÉËÊ$Ì=Í%Í�ÌXÊ;Î���Ï Ã ���¿Ð
Ñ��t�`�®Ò8Ó}���1�®Ò Ç�Ô�f£g-��SB_Fg-e�Õ)Ö?~u×w~?�1­=Ö?~�Ø��?�1­uÙ��uÚwÙ��¿n6U:x:huyRvR_Fg-e�Õ�Ù��uÚ¿���6­
Ö?�uÚ¿~?�BÖ?�u×�W`�1­�Ö?�uÚ�W`~1­%�?~uÛwW`�1­Ü�?|uÝK�?|

ÞÀß}àjáFâ ã¯äæåoàjç:äVèHé
ê:ä¶â äæëÜì©äæëîíïìjð�ñ�çFëÜòTàïãæì¯ëóä�ô5èHé
õ)öîâ ì¯÷¦è-ø*ð
õ)öîâHì¯÷¦è-øùõ�ú-û³üTý�þ3ð	êMíïè äæöîâHçuÿ�ð�ñ�� �������/å�â ëîö	�
ëîöóô`â�
)ì©ä¶â äæì�� ÷¦öîâ
� âHí�� ���

����������� ðMû������®ðFã���äæà*ÿMàïì����uíïëÜèHöîàïìjð����� ��¦û�ê`è¦á"!Fëîâ#� � ç:äæëÜá?è¦öÜëÜìjð�$Mã¶âHçFíïà��%�&�8å�â ëÜö'�Rì¯à�ãæ÷¦àjë(
)ì¯è¦á"!Fëîâ)� ëÜçMãæëîâ
� é ã
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��� �MÎ�� � � n6hu��dV�ÁatyRU��¯huyRxTd-��huytyRUT����UÀv
	 aty�stg�h=x:U:^ ^-aR^¥vtU�f)hu��^�^�huy vthuy=d��/_�v1��^-d-g-���tatd-��huy U:^-d
vt]¦¬Ryt��U�s%_FgZ�/_�SVU:^-atg�U
v
	 ��y=d�UTyR^-��d�]� *¡¤Ý£ymx:huyR^-��vt]Tg _Fy=dr��	óU:^�s�]Tg _FyRx:U�§�¨¤�Ëx:huS�SVU
atyRU��¯huyRxTd-��huy
^�atg)��Uox
�uyRU¤ª vtU:^}SVU:^�atg�U:^*s�h?^���d-����U:^)¬Ryt��U:^`­?yRhuaR^£hu�td�UTyRhuyR^£vtU:^*U¦b1stg�U:^�^-��huyR^KU¦b6st����xT��d�U:^*s�huatg}��U:^
vt]Tg-����]:^	vtUr°tg�]:x�PRUTd�vtUZd�huaR^¤hug�v1g�U:^`­1x:UZ¾=at����]TyR]Tg _F����^ U���U:^��¯hug-S�at��U:^ov
	Ü_Fy%_F��e1^�UZvtUZs�UTg-d-atg-�%_Fd-��huyR^
s�huatgc��U:^cstg�h=x:U:^ ^-aR^cvtU�f)hu��^�^�huy ¡ ¢¤U:^cSV]Td-PRh6vtU:^c�u_Fg-�/_Fd-��huytyRUT����U:^ºs�UTg-SVUTd-d�UTy=dºv
	óhu�td�UTyt��g�vtU:^
x:huyRv1��d-��huyR^KyR]:x:U:^�^ _F��g�U:^�v
	óhug�v1g�UoatyBUTd£vtUTa1b�s�huatg*st��aR^���UTatg�^£d¶e6s�U:^£vtUostg�hu�t��QTSVU:^Kv
	óhustd-��S���^H_Fd-��huy
^ huaR^�x:huy�d-g _F��y�d�U:^®¡ �rhuaR^�]Td-aRv1��huyR^VUTy'vt]Td _F����^���	óhustd-��S���^ _Fd-��huy vR_FyR^¥�/_mxT�/_u^ ^�UcvtU:^¥SVU:^-atg�U:^VvtU
SB_u^ ^�UKd�hud _F��Uo½r¬tbt]:U¤UTd)vt]T��UT��husts�huyR^}atyRU¤d�U:x�Ptyt��¾=aRU�s�UTg-SVUTd-d _Fy�d*��	óhu�td�UTy=d-��huyVv1a�x:huS�s�hug-d�UTSVUTy=d
_u^�e=S�std�hud-��¾=aRU�vtU
�/_�SVU:^-atg�U�v
	 ��y�d�UTyR^���d�]
hustd-��SB_F��U¥¾=a%_FyRvm½�d�UTyRvm��UTg�^���	 ��y1¬Ryt�æ¡��rhuaR^rvthuytyRhuyR^
vtU:^À_Fstst����x`_Fd-��huyR^�vtU�yRh?^�SV]Td-PRh6vtU:^��¼�/_5st�/_Fyt�¹¬%x`_Fd-��huy�vtU:^ÀU¦b1s�]Tg-��UTyRx:U:^`­��¼��	Ü_Fststg�h`b6��SB_Fd-��huy
vtU:^r�¯huyRxTd-��huyR^¿x:huy=��U¦b1U:^�s%_Fg¿vtU:^�^�st����yRU:^¿UTd¿_Fa³stg�hu�t��QTSVUVvtU�st�/_ux:UTSVUTy�d
hustd-��SB_F�£vtU:^�^-d _Fd-��huyR^
v
	 aty�^-e1^-d�QTSVU�vtU�d�]T��]:x:huS�S
atyt��x`_Fd-��huyR^`¡¤�ZhuaR^Kstg�hus�h?^�huyR^¤vtU:^�_F����hug-��d-PtSVU:^¤y=atSV]Tg-��¾�aRU:^	vtU�d�e=s�U
� ^�d�U:UTs�U:^-d�vtU:^ x:UTy�d����%_u^�]:^�^-atgo�/_¥�©hug-SVU�U¦b1st����xT��d�U¿v1a��?g _uv1��UTy=d`¡
É Ç �`� Å ��Ñ � ��� stg�h6x:U:^�^-aR^�vtUBf)hu��^�^�huy ­)SV]Td-PRh6vtU:^��?_Fg-�/_Fd-��huytyRUT����U:^`­*hustd-��S���^ _Fd-��huy�^-atg
vtU:^�SVU¦µ
^�atg�U:^`­�_Fy%_F��e6^ U¤vtU¤s�UTg-d-atg-�%_Fd-��huyR^`­?st�/_Fyt�¹¬%x`_Fd-��huyBvtU:^*U¦b1s�]Tg-��UTyRx:U:^`­�_Fststg�h:b1��SB_Fd-��huyXvtU:^��¯huyRxTd-��huyR^`­
SVh6vt]T����^ _Fd-��huyºvtU�^-e6^�d�QTSVU:^ovtU�d�]T��]:x:huS�S�atyt��x`_Fd-��huyR^`­�UTyR^�UTS
�t��U¿v
	Ü_Fg-g��Td`­RSV]Td-PRh6vtU:^�vtU��?g _uv1��UTy=d
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k3_Fy�e ^�d�h=x P%_u^-d-��xm^�e6^-d�UTSV^�_Fg�UºSVh6vtUT����U:v aR^-��yt�5f)hu��^�^�huy!s�hu��y=dXstg�h6x:U:^�^�U:^®¡ Ør����UTy _���µ¯¬Ryt��d�U
SVU`_u^�atg�U� 5huy$_�f)hu����^-P³��h=x`_F����e3x:huS�s%_uxTd¿^-s%_ux:U �$­ d-PRU�f�hu��^�^ huy³s�hu��y=drstg�h6x:U:^�^"!zhuy#�&�o��d-P
d-PRU ���$�%����	������'&(�)�
	+*,�-�  ´��^
d-PRUXg _FyRvthuS«^ UTd�hF��s�hu��y�d�^�^-aRx P5d-P%_FdcW/.¿d-PRUXy=atS���UTg�hF��s�hu��y=d�^`­
!10�2�3 ­?��yR^-��vtU�_wÛ	hug�UT�R^�UTd42ÁP%_u^K_rf�hu��^ ^�huyBv1��^-d-g-���tatd-��huyV�o��d-P�d-PRU	s%_Fg _FSVUTd�UTg¤ 50�2�376�_FyRvB�8.�d-PRU
y=atS���UTg�hF��s�hu��y�d�^¤��yR^-��vtUwv1��^©i-hu��y�do^�UTd�^o_Fg�U���yRvtUTs�UTyRvtUTy�d`¡�O	PRU:^�UZ��atyRvR_FSVUTy=d _F�;stg�hus�UTg-d-��U:^ohF�©d�UTy
SB_
9�U�_�f)hu��^�^�huy��©g _FSVUT��hug-9À��vtU`_F���©hug�SVh=vtUT������yt�cx:huS�st��U¦bº^-d�h6x�P%_u^-d-��x¿^�e6^-d�UTSV^®¡;:ZyºhuyRU�P%_FyRv;­
f)hu��^�^�huy¼v1g-����UTy3SVh6vtUT��^¿_Fg�U�¾�at��d�U¥hF�©d�UTy³v1��g�U:xTd-��emx:huS�statd _F�t��U?­�huy3d-PRU�hud-PRUTgwP%_FyRv;­;d-PRUTg�U���^¿_
�/_Fg-��U���g�U:U:vthuS hF� x�PRhu��x:UwhF�;d-PRU�SVU`_u^�atg�U� *­=�oPt��x�PcvtUTd�UTg-S���yRU:^�d-PRUZv1��^-d-g-���tatd-��huychF� d-PRU�stg�h6x:U:^�^`¡
°%hugBU¦bt_FS�st��U?­	d-PRUmf�hu��^ ^�huy stg�h6x:U:^�^B^�UTg-��U:^�_u^X_3g�U¦�¯UTg�UTyRx:U�<©hugB��UTyRx PtSB_Fg-9�.Bv1��^-d-g-���tatd-��huy �¯hug
v1�¹¸;UTg�UTy�dr��y�d�UTg _uxTd-��huy3SVh6vtUT��^�d-P%_Fd�_Fsts�U`_FgZ��ym^-d _Fd-��^�d-��x`_F��stP�e1^-��x:^w_FyRvº^-s%_Fd-�/_F�)^-d _Fd-��^-d-��x:^`­%SB_Fy�e
hu�1i-U:xTd�^���y�^-d�h6x�P%_u^�d-��x���U:huSVUTd-g-ec_Fg�U�g�UT�/_Fd�U:vXd�h�d-PRUrf)hu��^�^�huycstg�h=x:U:^ ^�U:^K��yc_F�R^-d-g _uxTdo^-s%_ux:U:^=<©^�UTd�^
hF�}����yRU:^`­1st�/_FyRU:^`­%UTd�x?¡>.¦¡

q�_u^-d�vtU:x`_uvtU:^¥yRUT� SVUTd-PRh=vt^�hF�r_Fy%_F��e1^-��^�hF���©atyRxTd-��huy%_F��^�hF�rf)hu��^�^�huy�stg�h6x:U:^�^�U:^�P%_:��Uc��U:UTy
vtUT��UT��hus�U:vm��yRxT��aRv1��yt�X�?_Fg-�/_Fd-��huy%_F�*x`_F��xTat��aR^Zhuy�d-PRU�f)hu��^�^�huy3^-s%_ux:U?<©x¦�-¡A@Ü�?~R­��1W?­�W�B�.¦­�_u^-e6S�std�hud-��x
U¦b1s%_FyR^-��huyR^C<©x¦�-¡D@ÜÖ1­R�EB�.o_FyRvÀx P%_Fyt��U�hF�}d-PRU�stP%_u^�U¿^�s%_ux:Uwd�U:x�Ptyt��¾=aRU?<©x¦�-¡F@Ü�t­;W`�EB�.¦¡

læ�G!Ë��^¿_�f�hu��^�^ huy³s�hu��y=d�stg�h=x:U:^�^r�o��d-P³��y=d�UTyR^-��d¶e�SVU`_u^-atg�U� *­�d-PRU¥x:hug-g�U:^-s�huyRv1��yt�ºU¦b6s�U:xTd�U:v
�?_F��aRU�hF� _Z��atyRxTd-��huy%_F���(0�!C3 ­��æ¡�U?¡�_Z�©atyRxTd-��huyBvtU¦¬RyRU:vXhuyVg�U`_F����^ _Fd-��huyR^KhF��d-PRUostg�h6x:U:^�^`­���^£vtUTyRhud�U:v
�=e¼§�¨��(0�!H3 ¡cO	PRU��/_Fd-d�UTg�vtUTs�UTyRvt^
huy$ ´_FyRv¼x`_Fy$��UVx:huyR^���vtUTg�U:v5_u^
_c��atyRxTd-��huy%_F�¤vtU¦¬RyRU:v$huy
_Xx:huyRU�ª hF��<�yRhuy1µæyRUT��_Fd-����U/.ZSVU`_u^�atg�U:^`¡wl¶ymd-Pt��^Zs%_Fs�UTgr��U¥vtUT��UT��hus¼_V�?_Fg-�/_Fd-��huy%_F�*x`_F��xTat��aR^��¯hug
^�aRx�P ��atyRxTd-��huy%_F��^BhF�w_�f�hu��^ ^�huy's�hu��y=d¥stg�h=x:U:^�^�v1��g�U:xTd-��e�huy���d�^¥s%_Fg _FSVUTd�UTgV^-s%_ux:U?­£�æ¡}U?¡}huy ª$¡
°)��g�^-d`­���y$n6U:xTd-��huy$�X��U�hu�td _F��y$_Fy%_F��e6d-��xT��d¶e�g�U:^-at��d�^wd-P%_Fd���UTyRUTg _F����^�U¥d-PRU¥s�UTg-d-atg-�%_Fd-��huy$_Fy%_F��e1^-��^
�¯hug-S�at�/_uU
vtUTg-����U:vÀ�¯hug�^-aRx�Pº��atyRxTd-��huy%_F��^���yI@Ü|1­ W`�EB¶¡�l¶y�s%_Fg-d-��xTat�/_Fg`­%��U
^-PRh`��d-P%_Fd���y�d-PRU¿x`_u^�U¿hF�
_¿¬Ryt��d�Uw��y�d�UTyR^���d¶e�SVU`_u^-atg�U?­6d-PRUrU¦b1s�U:xTd _Fd-��huyº§�¨��(0�!H3£��^o_Fy%_F��e6d-��xwhuyXª«�¯hug	SVh?^-d=Jóg�U`_u^�huy%_F�t��U 	
�©atyRxTd-��huy%_F��^��B¡

O	PRU�hu�td _F��yRU:v �¯hug-S�at�/_uUX�¯hug�vtUTg-���?_Fd-����U:^���y d-PRUc^-s%_ux:UVª _Fg�UXaR^�U¦�©at�	d�hm^�hu����U��?_Fg-�/_Fd-��huy%_F�
stg�hu�t��UTSV^	hF�;S���yt��S���^-��yt��d-PRUr_F��h`��UrU¦b1s�U:xTd _Fd-��huyc§�¨¤�(0�!C3}h®��UTg	_�xT�/_u^�^KhF��_uv1S���^�^����t��U���y=d�UTyR^-��d¶e
SVU`_u^�atg�U:^`¡�O�h�huatd-����yRUKd-PRUKv1�¹·BxTat��d-��U:^`­F��d���^���hug-d-P
yRhud-��yt�Zd-P%_Fd�d-PRU£x:huyRUKhF�%_F����s�h?^-��d-����UKSVU`_u^-atg�U:^
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- the process’ points

- Voronoi cell’s boundary

- circles forming
   the stopping set

- the limiting shape of
   the stopping set
   (the Voronoi flower)
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