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������ Zones ou la hesssienne

Courbe de rang

est de rang 25

Courbe moyenne d’erreur
sur 400 positions
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Rang

Erreur

log10(|q_obs-q_calc|) Rang

25

24

23

Doublet
0 10 20 30 40 50 60 70 80

-0.5

-0.3

-0.1

0.1

0.3

0.5

0.7

0.9

1.1

0 10 20 30 40 50 60 70 80

-0.5

-0.3

-0.1

0.1

0.3

0.5

0.7

0.9

1.1

Y�ZD[�\ ( kB³ ^��#QS=:RL/�X<X[/dQSO3�fJg789<13Jg2N9[QS7�H8/ 1@H8QL=8c8X</a2N1
� /W�LONJLK85:9<;>=8/GP�QS7f2NO�/@;>=8/GXjiB/�O3O�/�=8On/�1U2¶2NO�V/�1n©¢JL9<c8X[/hX<QSO�13;>=8/GX[/@O3JL78�¦/ 1�2�K8X</ 9<7 ºªH8/GX�i�QLO3H8O�/H:/!� V I�� »hK8JLOh4�QS7f2NO�/�X[QSO31�;�=:/*X[/\O3JL78��465>=:2N/��Z9[X¸±^J!=878/*JL=8�LP!/ 7>2NJg2N9[QS7£78QS7�7��/��SX[9<�S/�JLc8X[/�H8/X�i�/ O3O�/�=8O k � /�4 9nK:O3QS=:RL/�;�=:/�X[/�ONJL7:�^H:/�X<J�58/�1�139[/�7878/�78QS=:1d©ªQL=8O3789�2�=878/�c]QS7878/�9[7:©ªQSO3P!Jg239<QS7;>=eJg7>2#VJ#X<J#4 QS7fRS/ O3�S/ 784�/¶H:/oX�i�JLX[�SQSO�9[2N5:P!/gk �W7*O�/�P!JLO3;>=8/n=878/o/�O�O3/�=:OµK8X[=81w9<P�KZQSOU26JL7f23/#º¢P��/�P�/



����� �������#§ ( k � �§�
��@. � � ��
�� �GA �§	�#�
���@§ 

139:X[/¶ONJg78�W/�1U2�K8X</ 9<7b»�X<QSO�13;>=8/¶X[/�1Y2NJL�S1o� �W/ 2I�=TG9<7f2N/ O�R�9</ 7878/ 7>2%�S4LiB/�1U2WVJWH89<O�/¶K]QS=8OY=:78/hJLc81�4�9<1�13/13=8Ko�/ O39[/�=8O�/�VJ*¹ �d13=8OnX�JW�e�S=:O3/ ( k ( k �@78/£�/ 23=8H8/#K8X<=81nJLK:K8O3QL©ªQL78H89</hH8/h4 /@K85o�/�78QSP^V/�7:/G/�1U2�H:QS7847��/�4 /�1313JL9<O�/Lk

�W7\1NJL9�20P!JL9<7f2N/ 7eJL7f2�;>=eJL78H*Xji�JLX<�LQSO39�2N58P�/µ4 QS7fRS/ O3�S/nP��/ P!/TX[QSO31�;>=¸i�9[XL±dJIH8/ 1wQ�4�4 =8X[2NJg2N9[QS781 �9<X8/ 1�2n9<7f2M�/ O3/ 131NJg7>2�H8/h1NJ$RSQL9<O�/�7�4�QSP�c89</ 7!H¸iB9[2M�/�O3Jg2N9[QS781�9[X84�QS7fRL/�O3�L/��>RM=!;>=8/h78QS=81�RSQS=:X<QS781�;>=8/78QL2NO�/�K8O3QL�SONJLP�P�/G©ªQS784a2N9<QL7878/�/�7�X<9[�S78/Lk��XT/ 1�2*9<7f2M�/ O3/ 131NJg7>2*H8/�O3/ �fJLO�H8/�OdX</�4 QSP�KZQSOU2N/ P!/ 7>2\H8=�ONJg78�£H8/�X�J�58/�1�139[/�7878/��µH:/�X�i�JgX<�SQ �O39[2358P�/WX<QSO�13;>=¸iBQS7^/�78XjV/ RS/d;>=8/ X<;>=8/�1h26Jg�S1�k
� ��� 
�� �#����� ���� ��� �
� � 
�� �!� �#�$�����$� �!��� 
 � ��� � ��� ����������!�&���

��X�/ 1�2@KZQS1�139[c8X</\H8/d©¢JL9<O�/�K8X<=81�9</ =8O31h2N/ 1�2N1 �Z/ 78X</aRSQS7:1GX</�� � �]� ���·��K:=89<1#X</ 1\� � �Z¹�/a2�� VMkZ§T7©¢JL9[2IQL7^/ 78XjV/aRS/\13QS9�2h=87£26JL��13=:O#4658JL;>=8/*K:9</�H£QS=^QS7£/�7:XjV/ RL/*X[/�1¶2NJL�S1hX<9a�/�1IJL=3L£4658/ R�9[X<X</ 1�k
�wQS=:2«H¸i�JLcZQLO3H'�o9<Xh/�1U2�9<7f2M�/ O3/ 131NJg7>2�H¸i�QLc813/ O�RS/ O£;�=:/-X</�ONJL78�®H8/DX<J°58/ 13139[/�787:/ /�1�2�K8X</ 9<7X<QSO�13;>=¸iBQS7!/ 7«XjV/ RS/#4�/ 1n23O3QS9[1T26JL�S1@º�? � �����·�`Fb/a2�? � �*¹��=VgF » k�ADJL9[7>23/�7eJg7>2nO�/��fJLO�H8QS781nX<QLO313;>=¸iBQS7QM4 4�=8X�2N/�X</ 1¶26JL�L1#K:O39<1I9[78H89�RM9[H8=8/ X<X</ P!/ 7f2dºª�8�S=8O3/ ( k�¹S» k

���
	��
�
��� ����	��������
� �&� �
� �%� � �&� �
� �%�

� � � ���$������� � ��������� ��� �
� � ( � �g³¹ �g³ � �g³
� �g³ � �g³
X � ( X �g³
� � ( � �g³
T �g³ T �g³� V �g³ �·� �g³�S� � ( �S� �g³� � � ( � � � (� T � ( � T � (

Y�ZD[]\ ( k ¹ ^ � 5>=:2N/\H8/dONJg78��KZQS=:O#4 /�OU26JL9[78/�1hQ�4�4�=:X[26J`2N9<QL781

� RS/ 4W13/ =8X</ P!/ 7>2G� V\2NJL�S1 �MH¸V/ 1�;>=¸iB9<Xe±!J�=878/@QM4 4�=8X�26Jg239<QS7��S9<Xe±!J*=87:/G465>=:2N/GH8/GO3JL78� ��4�/ X�J139<�L789[�e/��L;>=8/d� V�/�1U2nX</I78QSP�c8O3/IP�9<789[P¦=8P H8/hP!JLO3;>=8/ =8O31�K]QS=8OTK]QS=:RSQL9<O�O�/�4�QL781�23O3=89[O3/h4�QSO�O3/ 4 �2N/�P�/�7f2hX[/GRS/ 4 2N/ =8OhH8/�4�QL7:�e�S=8O3Jg2N9[QS7���k:��X¸/ 1�2hK]QS131�9<c8X[/WH8/�O3/ P«JgO3;>=8/�OI;>=8/dX[/�1¶H8/ =ML�23O39<K:X</ 231H8QS7878/ 7f2�;>=eJL139[P!/ 7f2�X[/�1�P^�/�P�/�1*O��/ 13=8X�26Jg231%�w=878/«465>=:23/�H8/�O3JL78��KZQS=:O*465eJg;�=:/�QM4 4�=8X�26Jg239<QS7¸kA®�/�P�/W139ZX</ 1¶465>=:2N/ 1IH8/WONJg78��13QS7f2IP�QS9[781�9[P!K]QSO�2NJL7f2N/ 1oK]QS=8O¶X[/GH8/ =MLM9jV/ P!/��:X</@O��/ 13=8X�26Jg2�/�1�2hX[/P��/ P!/��8=878/dP!JL=:RgJL9<1�/W4�QL7>RL/�O��S/�784 /¦H8/dXji�JLX[�SQSO39�2N58P�/Lk



���������
	���
��3�����
���"�( 	 ��	4�;� "�, �
�����6�"�
�� ¹M�
�Im �hm � ��uµ� zWvyx�u r0soq���u�| 
nuwqWr0u

.0/^c8=:2�H:/�4 /�2N/ 1�2!/�1U2�H8/^O3/ �fJLO3�L/�O�/�7¨4 QSP¦c89[/�7´H¸i�9�2M�/ ONJg239<QS781�X�i�JgX<�SQSO�9[2358P!/«4�QS7fRS/ O3�S/gk�wQS=8O¶4 /�X<J �MX[/�1¶1�9<P¦=:X�Jg239<QS781�1�QS7f2¶2NQS=·_�QS=8O31o/ �Z/�4a2N=o�/ /�1hH8/G©¢J��4 QS7�1�2NJg2N9[;>=8/Lk � 9[78139 �M78QL=81¶O3/ �fJLO �H:QS781\/�7®4 QSP¦c89[/�7�H¸iB9[2M�/ ONJg239<QS7:1�Xji�JLX<�SQLO39[2358P�/�13/�1�2NJLc89[X<9<1�/��¸7:QS=81\KZQS=:O3O3QL781\JLX<QSO�1dH��/ �e7:9<Od=877:QSP¦c8O�/�H¸i�9�2M�/ ONJg239<QS781GP«J LM9[P¦=8P KZQL=8O�78QL23O3/�JLX[�SQSO39�2N58P�/Lk]�#QS=81\JLX<X[QS781@QSc813/ O�RL/�O\X�J!R�9[23/�1�13/H:/W4�QS7fRL/�O3�L/�784 /\X[QSO31�;>=¸i�9[XZ7 iB±«J�KeJL1�H¸i�Q�4�4 =8X[2NJg2N9[QS7'�>K8=89[1¶X<QLO313;>=¸iB9<Xe±!=87�H8/ =ML�2NJL�S1�Q�4�4 =8X[2M�/�1 k
� � � " � � � � ��� ������� ����� � � � ��� �!� � �
� � 
�������

�#QS=81#1NJ$RSQS7:1@;>=¸iB9<X07¸i ±£J�KeJL1hH8/dH89�RS/�O��S/�7:4�/\X<QSO�13;>=¸iB9<X¸7¸i ±£J�KeJL1hH¸iBQM4 4�=8X�26Jg239<QS7��:H8/dK8X[=81X[/�78QSP�c8O3/�P!J LM9<P�=8P H¸i�9�2M�/ ONJg239<QS781*KZQL=8O¦4�QL7>RL/�O��S/�O�/�1U2�H8/�³ �µ4LiB/�1�2�K]QS=8O�;>=8QS9¶=87:/�RLJgX</�=:OP�Q�±S/ 7878/\H8/dX�J�R�9[23/�131�/*H:/\4 QS7fRS/ O3�S/ 784�/*78QS=81hH8QS7:78/�O3J�=87:/*c]QS7878/d9[7:©ªQSO3P!Jg239<QS7¸k

Plus grande erreur sur 400
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plus mauvaise convergence 

sur 400 images

400 images
meilleure convergence sur

sur tous les doublets

convergence moyenne 

iterations

log(|q_calc-q_obs|)
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Erreur Maximum
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Erreur Moyenne
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Influence d un bruit gaussien sur p (Min Max Moy sur 20 Positions)

|q_calc−q_ref|[22..25](Parametres intrinseques)

Variance du bruit

0.0160.0140.0120.010.0080.0060.0040.002
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Influence d un bruit gaussien sur q (Min Max Moy sur 20 Positions)

Varirance du bruit

|q_obs−q_test|[1..21]

0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016
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Influence du Tag 1 sur la posture
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Influence du Tag 2 sur la posture
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Influence du Tag 5 sur la posture
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Doublets

|q_calc−q_obs|
Influence des doublets sur les q (sur 20 positions)
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Doublets

|q_calc−q_obs|
Influence des doublets sur les parametres (sur 20 positions)
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