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�zbE§^�nt|rHp~¨Y�nf.kz�nuxo9�nux¨|t|��{dpx�<pC�zp~onm<u~¤�mnbdf
pxo�mqt|r.®d¨|p~mnf��5oqux¬Nu~m�µ
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p~¨|oqfHpx�d§5¬Nf.f.k¹��uU¨v�UfH�2p~kz��mqbzp,m?mnbdf
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DFE !V�"ux¨|§�}xuUkzp~¨©¦�uxoq¯��n�zpUr�fux¤=mqbdf(onuU¬_uxm
° ¤±oqf.f
�n�zpxr.f�´sµ
D ���(�������! !���f.kz�nuxo&�NuU�nfxµ
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DFR !Voqux¬Nu~m9r.uxk^²z}U®doyp,mnt|uxk1tvk K�L MON	PCP µ
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�NuU�nf«t|k:^'¦<bdt�rybº�^uLkzu~mCr.uxoqonf����Nuxk_�Lmqu¹p~k�§
r.uxk^²_}x®doyp,mqtvuUk5t|kga cµ�¶�f�m9®_�&kdu,¦¿�^f��nr.ont|¬Nf�mnbdf
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�zuxo�p
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Zθ (B1)

B1

Z (B2)θ
B2

Zθ (B3)

B3
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S

p

θ
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Zθ (B)P(B)

B

B

Vθ (B)
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�nf.k_��uUo�uxoqt|f.kEmqp~mnt|uxk �d{�¦�f
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h�i39`hkj



���������
	������	�������������� ��g

¦<bdf.k mqbdf6��fHkz��uUo�oqpxkd}xf�t|��¨�p~oq}xf�f.kzux®d}Ub�{�mqbdf.oqf2t|��kdu�kdfHfH� mnu��d¨�pxr.f�¨�p~k_�^e�p~oq¯��Ct|kz�nt|�^f
mnbdf5f.k���tvoquxkde�fHkUm�{�f�¾dr.f.�^m�tv¤&¦�f�bzp!�Uf��xf.oq§6¤±fH¦ ux¤�mqbdf.e2µ1ilkz�^f.f��Y{*¨|pxkz�^e�p~oq¯^�?t|kz�nt|�df�mnbdf
f.k���tvoquxkzeCfHkEm"b_p!�xf�e�p~¾^tve�®de���t|�nt|¬dtv¨|tvm�§xµ0#9u,¦�f.�xfHoH{!tv¤_mqbdf9�nf.kz�nuxo"oyp~kd}Uf�t��V¨|pxon}Uf�fHkdux®z}xb�{~pxk
fH�^}Uf(u~¤*mnbdf�f.k���tvoquxkde�fHkUm<t��<��t|�nt|¬d¨vf�¤±oquxe p~k�§5r.uxk^²z}U®doyp,mnt|uxk=µ���t|}zµÏ���nbdu,¦9��mnbdf(�z¨|pUr�f.e�fHkUm
ux¬^myp~t|kdfH�1¤±uUo(�x�¥¨|pxkz�^e�p~oq¯^��¦<tvmnb6pxkz��¦<t³mqbdux®^m<¤±uUon¬zt|�d�dtvkd}�t|kz�nt|�^f�mqbdf
�n�zpxr.fxµ

�*t|}x®doqf -<! ¢ �^mqtve�t|ªHp,mqtvuUk1oqfH�n®d¨vmq��! � w �nbzp~�Nf�¦�uUon¯^�n�zpxr.f

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20

Sp
ac

e 
oc

cu
pi

ed
 b

y 
L

 (
%

)

Number of landmarks

With landmark in W
With landmark on the bordure of W only

D ilk�mnbdf(�nfHr�uUkz�1f�¾dp~e��d¨|fx{^¦�f�oqpxk«mnbzf(ux�^mqtve�t|ªHp,mqtvuUk1�zonu^r�f��n��t|k�pC¨�p~oq}xf¥bdf�¾dpx}xuxk_p~¨©f.k���tvoquxkdwe�f.kEmH{N¦<t³mqb�p«�ne�p~¨|¨��nf.kz�nuxo9oyp~kz}xfxµ�ilk6mqbdt|�¥r.pU��fU{d¦�f�r.pxk6ux¬z�nf.oq�xf�mqbzp,m¨�p~k_�^e�p~oq¯����bduU®d¨��
¬_f«px¨v¨|u,¦�fH�6t|kz�nt|�^fCmqbdf�f.k���tvoquxkzeCfHkEm�°Q��fHfC�*t|}zµ
&~´¥��t|kzr.f�mqbduU�nfCuxk¹mnbdf�¬Nuxoy�^f.o(r.pxk¹uUkd¨|§L¬_f
®z�nfH��¨vu^rHp~¨|¨v§Uµ

�*t|}x®doqf & ! ¢ �^mqtve�t|ªHp,mqtvuUk1oqfH�n®d¨vmq��!V¨�p~oq}xf¥¦�uUon¯^�n�zpxr.f

0

10

20

30

40

50

60

70

2 4 6 8 10 12 14 16 18 20

Sp
ac

e 
oc

cu
pi

ed
 b

y 
L

 (
%

)

Number of landmarks

With landmark in W
With landmark on the bordure of W only

� � 	��
���1�.�13���� � 	 � 	.�����
	.����(�����
�/7��2�
���
eu,¦@mqbzp,m«¦�f2¯Ekzu,¦ bdu,¦ mnu�ux�^mqtve�t|ª.f2mqbdf6¨|pxkz�^e�p~oq¯ �d¨�pxr.f.e�f.kEmH{�¨|f�m«®z�«�nf.f2bdu,¦ mnu�®z�nf2mnbdf
oqfH�n®d¨vmnt|kd}�¨|u^r.px¨vt|ªHp~mnt|uxk �n�zpxr.f«¤±uUo�e�u~mqtvuUk �d¨�p~kzkdtvkz}zµ�ilkz�^fHfH�Y{��z¨|pxkdkdt|kd}¹t|kºmqbdf a c > K[L M�N	PCP t|�e�uUonf6t|kEmnf.oqfH��mnt|kd} mqbzp~k¸�z¨|pxkdkdt|kd}ºt|k K[L M�N	PCP µ �¨vuUkd} p �_p,mnb r.uxkEmqpxtvkzfH� t|k a c mnbdf¹onuU¬_uxm5r.pxk
e�f�px�n®donf�mqbdf9f�¾^f�r�®^mqtvuUk�f.oqonuUoq�*¬�§�oqf.¨|u^r.px¨vt|ª.t|kd}(p~kz��mqbdf.oqf�¤±uUonf9r.uxoqonf�rsm"mnbdfHe2µV�^®zryb«p(�zp~mnb�t|��mnb�®z�
e�uUonf�oqf.¨|t|px¬d¨vfUµ �6uUonfHu,�xfHoH{dp~m9fHpxryb2�Nuxt|kEmH{z¦�f(¯�kdu,¦¿mnbdf
f.¾dpxrsm�n®d¬z�nf�m9ux¤V�Et��ntv¬d¨|f(¨�p~kz�^e�pxon¯^�<p~k_�
mqbdf.t|o<�NuU�nt³mqtvuUkz�&onfH¨|p~mnt|�xf¥mnuCmqbdf(onuU¬_uxmHµVa&bdt��<¦<t|¨v¨�f�px�nfmqbdf
�dp~mqp�px�q��u^r.t|p~mnt|uxk5�zonu^r�f��n�Hµ

9�9 Ù�:<;+=?>?@



�H� �����������
	������ � �	��
������

�,+�- � ��� ;"A ?BAC47;"8
�zuxo�pLonuU¬_uxm
¦<t³mqbH� �df.}xoqf.f��(u~¤&¤±oqf.f��^uxe2{"p6r�uxkd²z}x®doyp,mqtvuUk R t����df�²zkdf���¬�§d� �zp~oyp~e�f.mnf.oy� R �
�#� � �4� �4� ��� �  �¦<bdt�ryb�¦�f
�^t|��t|�df¥t|k�m�¦�u6°Ú�_uE�n�ntv¬z¨v§«fHe��^m�§d´&r�¨�px�q��f�� !
��� � Á � T \ �^�,� � Á � Á �,� !��zpxoqpxe�f�mnfHoq��¤±uUo�¦<bdt�ryb�f�¾�mnfHont|u^r�f.�dmnt|�xf<��fHkz�nuxoy�Vp~oqf<onf�½U®ztvoqfH��tvk�uUoq�df.o"mnu

fH��mnt|e�p,mnf�mqbdf.t|o�,px¨v®df��&¦<t³mqbLp�¬_uU®dkz�^f���®dkzr�fHo�myp~t|kEm�§xµ��zuxo9t|kz��mqp~k_r�fx{dmnbdf
�NuU�ntvmnt|uxk2�zp~oyp~e�f.w
mnfHoq�&ux¤"pCe�ux¬dt|¨|f(onuU¬_uxmHµ

��T � Á � T \ �^�,� � Á � Á �!� !��zp~oyp~e�f�mqf.oy�*¦<bduU�nf�f���mqtve�p~mnt|uxkC¦<t³mqbC�zonuU�dont|u^r�fH�^mnt|�xf&��fHkz�nuxoy�=t��VpxrHr�®doyp,mqf
f.kduU®d}xbZ¤±uxo�uU®do�p~�d�z¨vt�r.p~mnt|uxk�µ �duUo�tvkz��mqpxkzr�fU{�mqbdf6uxoqtvfHkEmqp,mqtvuUkz��u~¤(p��zpxk�� mnt|¨³m5rHp~e�f.oypdµ
e9uxmnf<mqbzp,m�¦<bzf.k�t|kUmqf.oqk��zp~oyp~e�f.mnf.oy�"f�¾^t���my�.{xmnbdfHtvo�e�u,�xf.e�fHkUm��^u�kdu~m��df.�Nf.kz��uUk�mnbdf9uxmnbdfHoq�
°±uxmnbdfHon¦<t���fU{NmnbdfH§6¦�uU®d¨|�Lkdf.f��Lf�¾�mqf.oqtvu^r�fH�^mnt|�xf�¨vu^r.px¨vt|ªHp~mnt|uxk_´�µ � uUkz�nfH½E®df.kEmq¨v§U{Ntvm�t|�?�_uE�n�nt|¬d¨vf
mnu�e�u,�xf?mnbzf.e ¦<bztv¨|f(e�p~t|kUmyp~t|kdt|kd}Cmnbdf(f.¾Emqf.oqk1�_p~oyp~e�f�mqf.oy��²z¾�f��Yµ

�1Á '#XÚ�d��' Á �H�,��� Á  x� Å � Â !*p9mqoqp~��fHrsmquxoq§�t|�*oqf.¨|t|px¬d¨vf�tv¤zmnbzf�oqux¬Nu~mVr.pxk�f���mqtve�p,mqf�px¨v¨^tvmq�*�zpxoqpxe�f�mnfHoq�*p,m
fHpUryb
�_uUtvkEm"u~¤ztvmHµ"a�§E�zt|rHp~¨|¨v§U{�tv¤dmqbdf�mqoqp~��fHr�mnuxoq§¥t|��mnuxmqpx¨v¨|§(r�uxkEmyp~t|kdfH�(t|kfa c{,t³m"t��=oqf.¨|t|px¬d¨|fxµ�a&bzt|�
t|�(p��n®$&«r�t|f.kEm
r�uxk_�^t³mqtvuUk¹¬z®^m(kdu~m
p1kdfHr.fH�q�npxon§2uxkzfxµ �<r�mn®zpx¨v¨|§x{�px�¥tvkEmqf.oqk��zpxoqpxeCf.mnfHoq�¥r.pxk
¬_f�fH��mnt|e�p~mnf��2¦<t³mqbdux®^m9f.¾�mnf.oqt|u�r.f.�^mqtv�Uf
��fHkz�ntvkd}_{zpCmnoyp,��f�rsmquxoq§�t|�onfH¨vt�p~¬d¨|f�t³¤Vtvmt��9px�^e�t��n�nt|¬d¨vf
°$> K�L�MON	PCP p~kz�¹¯�tvkdfHe�p,mnt�r.px¨v¨|§2¤±fHpU��t|¬d¨|f�´¥p~k_��tv¤�mqbdf�f�¾�mnfHonk¼�zpxoqpxeCf.mnfHoq�¥p~oqf�²z¾�f��L¤±uUo�mnbdf�_uUo�mqtvuUkz�&u~¤*mnbzf(�zp,mqb1uU®^mq�nt|�dfWa c9µ

�,+Y*  6
[ 4�� AC?~} 0
·�f.¤±uxoqf?p~¨|¨J{^¦�f¥bzp!�xf?mnu��^f.²zkdf¥m�¦�uC�doqu~��f�rsmnt|uxk_� !�c P
	 �#� � �4� �4����� �  � ��� � � �4�4����� %  �{^uxk5mnbdf�f�¾�mqf.oqk�_p~oyp~e�f�mqf.oy��p~k_�	c � � �#� � �4� �4� ��� �  � ��� % � � � �4�4����� %  �{^uxk«mqbdf¥tvkEmnfHonk1�zp~oyp~e�f.mnf.oy�Hµ*¶=f�m&®z�&r�uxk_��t��^f.omqbdf(�d¨�p~kdkztvkd}�ux¤*p�oqf.¨|t|px¬d¨vf?mnoyp,��f�rsmquxoq§�¬_f.m�¦�fHf.k R ����� N ��p~kz� R� % � ,�µ

D i ¤ R ����� N � pxkz� R  % � , p~oqf�tvkCmnbzf&�qp~e�f<r�uUkdkdf�rsmnf����_p~onm*ux¤�a c{xp~kz��tv¤_mqbdf&¯Et|kdfHe�p~mnt�r&r�uxk_��mqoqpxtvkEmq�u~¤^mqbdf�oqux¬Nu~m"p~¨|¨vu,¦�tvm�°Ú¦<bdt|ryb�t|�=¤±uxo�tvk_��myp~kzr.f�p~¨|¦&p!§���mnbdf�r.pU��fV¤±uUo�bzux¨|uxkduUeCt�r�pxkz�
�ne�px¨v¨vwJmnt|eCf
r�uUkUmqonuU¨v¨�p~¬z¨vf�kduxkzbdux¨|uxkduUe�t|r�onuU¬_uxmq�y´s{,mqbdf.oqf�f.¾^t|��mq�Vp¥oqf.¨|t|px¬d¨vf�mnoyp,��f�rsmquxoq§¥¬Nf�m�¦�f.fHk R ����� N � p~k_�
R  % � , {d¦�f � ��®z��m ��bzp!�xf¥mqu�²_kz��t³m�µ

D ¢ mnbdfHon¦<t��nfx{�t³¤�mnbdf�oqux¬Nu~m<�^u�fH�&kduxm�b_p!�xf¥tvkEmnfHonk1�zp~oyp~e�f.mnf.oy�H{Ukdu�oqf.¨|t|px¬d¨|f9mnoyp,��f�rsmquxoq§�rHp~k�¬_f¤±ux®dk_�Yµ
D i ¤©mnbdf<oqux¬Nu~m�bzpU�"tvkEmqf.oqkC�_p~oyp~e�f�mqf.oy�.{,¦�f<¦<tv¨|¨z�nf.f<bdu,¦ mnu
p~m�mnfHe��^m�oqf.¨|t|px¬d¨vf�mqoqp~��fHrsmquxoq§(�d¨�p~k^wkdt|kd}�¬_f.m�¦�fHf.k1mnbdf
�dt|�qr�uUkdkdfHr�mnf��5�zpxo�my�&u~¤�a c9µ

� 	 �U��	 ��'��	 �+������� ���  �	� ����? � 9¶=f�m�®z�r.uxkz�nt��^f.o��,��p~k_���
0
{_m�¦�u�r�uUkdkdfHr�mnf��6�zp~onmq�u~¤7a c¿p~kz�6¨|f�m

®_�(mnoq§Lmqu6²zkz� p2onfH¨vt�p~¬d¨|f�mqoqp~��fHrsmquxoq§�� }xuUtvkz}2¤±onuUe�����mqu��
0
µ1�¼f«bzp!�xf«�nf.fHk�mnbzp~m�p6oqf.¨|t|px¬d¨|f

mqoqp~��fHr�mnuxoq§
e�®z��m�¯xf.fH��f�¾�mnfHonk��zpxoqpxe�f�mnfHoq�*²z¾�f���ux®^my��t��^f1a c{xmqbE®_� c P
	 ���f "e�®z��m�¬_fp
�_uUtvkEm�t|kz�nt|�^fc P
	 ������ �\c P
	 ���
0
 �µ*a�§��dt�r.p~¨|¨|§(t³¤_mnbdt��*tvkEmnfHoq�nfHr�mnt|uxk�t|�*f.e��^m�§U{,mnbzf.oqf�t��*kdu?¦&p!§�u~¤d²_kz�^t|kd}(poqf.¨|t|px¬d¨|f

�_p,mnb=µ%e9u,¦ px�q��®zeCfCmqbzp,m
mqbdf.oqf�t�� R B c P�	 ������ � c P
	 ���
0
 ¥¦<tvmnb R � c P
	 � R �� � c P
	 � R

0
 ���®_ryb

mqbzp,mmnbdfHonf(t��<¤±f�px�ntv¬d¨|f(�zp~mnb�� > R�� }Uuxt|kd}�¤±onuUe R � mnu R
0
µ<a&bdfHk�� t|�?p�onfH¨vt�p~¬d¨|f(�zp~mnb�µ<�duUop~k�§

h�i39`hkj



���������
	������	�������������� �!�

R ����� N � B ����p~k_� R� % � , B �
0
mqbdf.oqfCt|�(p5onfH¨vt�p~¬d¨|fC�zp,mqb�}xuUtvkz}«¤±oquxe R ����� N �9mnu R ��¦<t³mqbdt|k ���!{©mqbdf.k¤±uU¨v¨|u,¦<t|kd} � ¤±oquxe R �mnu R

0
ux®^my��t��^f5a c¸p~kz�5²zkzpx¨v¨|§«}Uuxt|kd}C¤±onuUe R

0
mqu R  % � ,"¦<tvmnbdt|k�� 0

µ
¶=f�m�®_��t|¨v¨|®z��mnoyp,mqf<mnbdf¥p~¬Nu,�xf9r.uxkz��mnoq®zrsmqtvuUk�mnbdoqux®z}xb«p~k�f.¾dp~e��d¨|f9¦<t³mqb«ux®zo�f�¾^�Nf.oqtve�fHkUmyp~¨_�d¨|p~m�w

¤±uUone2µ��duxo��npx¯xf�u~¤9�ntve��d¨|t|r.t³m�§¼r�uUkz��t��^fHo(mnbzp~m(mnbdf5�_uE��tvmnt|uxk ux¤�uU®do
oqux¬Nu~m
t���²d¾^fH��p~k_�¼mnbzp~m
mnbdf
�nf.k_��uUo�t���pxkºuxoqtvfHkEmqp~¬z¨vf«¨�px�nf.o��_uUtvkEmqf.o�{���fHf1�*tv}_µ �zµ¼a&bzf.kzr.f5¦�f1r�uUkz�nt|�^fHo�uUkd¨v§¼m�¦�u¹�n§^��mqf.e �zp,w
oyp~e�f.mnf.oy� !2mnbdf2oqux¬Nu~m�uxoqtvfHkUmyp,mqtvuUkF�¸°Úr.uxkz�nt|�df.oqfH� pU��p~k f�¾�mnfHonk �zp~oyp~e�f.mnf.os´�p~kz� mnbdf2oqf.¨�p,mqtv�Uf
uUont|f.kEmyp,mnt|uxk¹u~¤�mnbdf5¨|pU��fHo.! ) B d"U � - � � � - � e<°QpxrHr�®doyp,mqfCfHkdux®z}xb¼mnu6¬Nf«r�uUkz��t��^fHonf��¹pU�(p~k�tvkEmqf.oqk�_p~oyp~e�f�mqf.os´sµ �¼f�px�q�n®de�f�mnbzp~m9mnbdf�onuU¬_uxm&t��9¬Nf�m�¦�f.fHk�m�¦�u�oqf �zf.¾^tv�Uf¥¨�p~k_�^e�p~oq¯��,c � p~k_�gc

0
��®_ryb

mqbzp,m�mqbdfCpxkd}x¨|f�¤±uxoqeCf��L¬�§2mnbzfCoqux¬Nu~m(p~k_�6mnbzf.e t���¬_f.m�¦�fHf.k 2 � pxkz� 2 0
µ�a&bdf.oqf�¤±uUonfU{©mnbdfHonfCt|��pxk

t|kEmnfHon�,p~¨@� B d  ��� eV¦<bdf.oqf
mqbdf�¨|pU��fHo¥rHp~k¼p~t|e p,m5c'��p~kz�dc
0
µ�eu,¦�tv¤�¦�f�r�uUkz�nt|�^fHomqbzp,m R ����� N �t|�¤ÚpUr�t|kd} c'�¥pxkz� R  % � ,"t��&¤Úpxr.tvkz} c 0

{^mqbdfH�nf
r�uUk^²z}U®doqp~mnt|uxkz��p~oqf�ux¬���tvuU®z�n¨v§«t|k�m�¦�u��nf.�zpxoqp~mnf¥�zp~onmq�&ux¤
a cµ�ilkz�^fHfH�¹tvk�uxoy�^fHo?mqu2¤Úpxr.f c

0
mnbdf�oqux¬Nu~m(bzpU�¥mnu2mn®zonk¹¤±uxo(e�uxoqfCmnbzpxk 2 � {�mqbdf.oqf�¤±uUonf�mnbdf�¨�px�nf.ob_px��mquL¨vf�p!�xf c,��p,m��nuxe�f��Nuxt|kEmCp~k_� p~t|e£¨�p,mnfHo�p~mfc

0
µ1�?®doqtvkz}6mnbdt��
�zbzpx�nfx{*mnbzf«onuU¬_uxm�r.pxkdkdu~m

¨|u^r.px¨vt|ª.fUµ1#u,¦�fH�xfHoH{=mnbdfHonf�t���uUkdf�oqf.¨|t|px¬d¨vf5¦�p!§¹u~¤<}xuUtvkd}2¤±oquxe R ����� N �?mnu R� % � ,
°Ú�nf.f5�*t|}zµ �U´ !C¦�frHp~k�mn®doqkLmqbdf�onuU¬_uxm?mqu,¦�pxoq�d� c
0
®dkEmnt|¨�� B d  ��� eV¦<tvmnb¹mnbdf�¨�px�nf.o�p~¨|¦�p!§^�?�_uUtvkEmnt|kd}1mnu c'�,µ�a&bdfHk��mnuU��mnbdf
oqux¬Nu~mpxkz��onfHuxoqtvfHkEm�mqbdf
¨�px�nf.o<¤±oquxe c'�mqu%c

0
°±mnbdt��r.uxoqonf����Nuxkz�z��mnu�mnbzf
�_uUo�mqtvuUk2u~¤"mnbdf

oqf.¨|t�p~¬d¨|f��zp,mqb�uU®^mq�nt��^f5a c¸p~kz��t��&tvkz�df.fH��uUo�mqbdux}Uuxkzpx¨_mquCmnbdf
f.¾�mnf.oqk��zp~oyp~e�f�mqf.oy�q´�µV��t|kzpx¨v¨|§x{doqu~myp,mqf
mqbdf(oqux¬Nu~m<®dkEmnt|¨Y¤Úpxr.tvkz} c

0
¦<bdtv¨|f�mnbzf(¨|pU��fHo�¯Uf.fH�z�<p~t|e�tvkd}�p~m,c

0
µ

�*t|}x®doqf(�<! ��oqf.¨|t|px¬d¨|f?�zp~mnb2ux®dmq�nt|�^f5a c

θ

β y

laser beam
z

x q goal

q start

Localization space ( θ,β )

good trajectoryθ

b

a

C2

C1

2π

π

0

−π/3 πι/30
β

T

�,+DC .,A�0 �"6C9@?BAC47; �G��8 � 6C?B8
a&bzt|�9�nfHr�mnt|uxk2t��<e�fHp~kEm<mqu�tv¨|¨v®_��mqoqp~mnf(bdu,¦¿mnbdf
mnu�ux¨��<�doqfH�nf.kEmnf��5t|k2mnbzt|�<�_p~�Nf.o�°Q��®zrybLpU��mnbdf�¨vu^r.px¨³w
t|ªHp~mnt|uxk �n�zpxr.f�uxo(mqbdf5r�uUonoqfH�n�Nuxkz�^t|kd}��d¨�p~kdkdt|kd}�px¨v}Uuxoqt³mqbde«´¥r.p~k ¬Nf«�doypxr�mnt�r.px¨v¨|§L®z�nfH��t|kº��fHkz�nuxonw
uUont|f.kEmqfH���d¨|pxkdkdt|kd}zµ3�¼f9r�uxk_��t��^f.oVuUkzr�f<px}Up~t|kCux®do�r.tvoyr�®d¨�p~oVe�uU¬dtv¨|f<oqux¬Nu~mVfH½E®dt|�d�NfH�C¦<t³mqb«p���f.mnf.oqu~w
��t���t|uxk1��§^��mnf.e2µ"�duUo��qp~¯Uf9u~¤��nt|eC�z¨vt�r�tvm�§�tvk5mnbdf¥���zpUr�f?onfH�donf���fHkEmqp,mqtvuUkz�H{x¦�f?px�q�n®de�f<mnbzp~m�mqbdf¥onuU¬_uxm
t��Cbdux¨|uxkzuxe�t|r1p~kz�ºmnbzp~m�mqbdf6��fHkz�nuxo�t���²d¾^fH�Z¦<t³mqb oqfH�n�_f�rsmCmnu¹mnbdf2oqux¬Nu~m�µ�¶=f�m�®z��px�q�n®de�f1p~¨��nu
mqbzp,mJ� � D � % {)�¹t|�?bzpx¨³¤�mqbdf�fHk��Et|oquxkde�f.kEm¥¦<t|��mqb�p~k_�6mnb_p,mmqbdfConuU¬_uxmkdf.f��d�?m�¦�u5¨|pxkz�^e�p~oq¯^�<mnu
r.uxe��d®^mqf?tvmq��¨|u^r.p~¨|t|ªHp,mqtvuUk�µ3�¹f�r�uUkz��t��^fHo�mqbdf?fHk��Et|oquxkde�f.kEm�°±t|kzr�¨|®z�^t|kd}C��¨�p~kz�^e�pxon¯^�y´Voqf.�doqfH�nf.kEmnf��
uUk��*t|}zµ �9¤±uUo*¦<bzt|ryb�¦�f&r�uUeC�z®^mnf�mnbzf&px�d�doqu!¾^tve�p,mqfH�(¨|u^r.px¨vt|ªHp~mnt|uxk��n�zpxr.f�pU�=f.¾^�d¨|pxtvkzfH�
t|k���f�rsmnt|uxkCgdµ

eu,¦({Y¨vf.m¥®z���nux¨|�xf(mqbdf��d¨�p~kdkdt|kd}1�donuU¬d¨|f.e u~¤��*t|}zµ �dµ(�*t|oq��mH{Y¦�f�²_kz��p1��bduUo�mqfH��m?�zp~mnb¹tvk¹mnbdf
}Uoqpx�db����#a c� �°Q��fHf��nfHrsmqtvuUkL�E´�{©¬_f.m�¦�fHf.k6mqbdf�m�¦�u«kdu^�^f���r�uxkEmyp~t|kdtvkz}�mnbdf�f�¾�mnoqf.e�px¨*r.uxk^²z}U®doyp,mnt|uxk_�
°±mnbdt��<e�p!§«kduxm<¨vf�px�1mnuCmnbzf
��bduUo�mqfH��m<}xoqux®dkz�5�zp,mqb�µ|µvµÏ´sµ��*t|}zµ|�H��tv¨|¨|®z��mqoqp~mnf(�n®zryb�p��_p,mnb=µ

9�9 Ù�:<;+=?>?@



��- �����������
	������ � �	��
������

�*tv}U®donf ��!���tve�®d¨�p,mnt|uxk�f.k���t|onuUkde�f.kEmH{^¨�p~kz�de�pxon¯^�&p~k_� a cµ

Angular sensitivity : 90 degrees

Start Position
End Position

Obstacle

Workspace boundary
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Visible landmarks
in the shown configuration

Path Steps

Robot orientation in a particular step
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Intermediary steps of the trajectory

Current step and visible landmarks
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