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P��RPKJ�QR��PTS�n�o Y[QRQR�OM4�»Y[W�M�L4V`S�S�L4VXW*��PTS
W�NUY[MOV`S+nRP�j¯I��RM4�KlR��PTS,YTj¯P��7L4l SUY[V`SE�TL4V`n±l �KW�PKlRN<�¾�;o Y[lRW�L4J�Y[W�M�SUY[W�M�L4V�nRP �TPKN�WUY[MOV`S+W�NUY[V`S�Q¾L4N�W�S*QRlRqR�OM4�TS<�
�¼Y�N�L4lRW�P�Y[lRW�L4J�Y[W�M�SUITP+Q³L4lRN���PTS#�»Y[J�M�L4V`S<�R�;o Y[lRW�L4N�L4lRW�P�M �ZY[lRW�nRIKqRMOW<�`PKW��7>
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	�� ���� �B�������*Y[V �KM�PKVRV`PKJGPKV W (65"$.!a787 � �ZYx�±�:9 ��PTS�W9lRV QRN�L[��PKWBnRP�N�P����`PKN����`P �TL4J�J�lRV PKV W�N�P
�;o�� �"!"� $F����P 	'�"!.(*�¤�;o�� � 7<;D��PKW7�;o �=�W> �������@>(���>= �,�<���1& "'�( �@> ��� nRP
5*N�PKV`L4qR��PknRPKQRlRM�S9���%�±�'?#MO� PTS�W
��L �»Y[�OM�S�I�M��;o�� �.!#� $ ! &	@(� ��� $B� � ������PKW*Y[QRQZY[N�W�M�PKVXW�I^yXY[��PKJGPKVXW�Y[l9�¼Y[q¾L4NUY[W�L4MON�PA; !#$E= � ! ' �aY[q'>�n�o,+ V�
�wL4N�J�Y[W�M43Xl`P�5�NUY[Q:�RM43Xl`P7��K*M�S�M�L4V9PKW"I
L4q³L4W�M43 l`P�)�nRP+�¼Y��wITnRIKNUY[W�M�L4V + J�Y�y >

��P7QRN�L[��PKW6?A1 q¾PKN�H L»j¯P �TPKVXW�N�P�SUL4V Y��KW�MOjmMOW�I�nRP�N�P����`PKN����`P�S�lRN��;opIKW�l`nRP�nRPTS�QRN�L4qR� �KJGPTS+�OM�ITS�M��¼Y
JGLmnRIK�OM�SUY[W�M�L4V PKW MG�¼Yvy¯IKV`IKNUY[W�M�L4V�Y[lRW�L4J�Y[W�M43 l`P7n±lBJGL4lRj¯PKJGPKV W�PKW*nRPTS
MOVXW�PKNUY��KW�M�L4V`S+Q:� 1mS�M43Xl`PTS�PKV
N�L4q¾L4W�M43Xl`P7>���P W�PKN�JGP)�O� ��%�l>8/J :� N�PKj WKW#M4�KM lRVR�»Y[NUY��KW'�KN�P�QZY[N�W�M4�KlR�OM�PKN<�4n`Y[V`S¤��P�S�PKV`S�LCB�MO� MOV �K�OlRW M��¼YD�wL4M�S
nRPTS+J�Y����RMOV`PTS�Q:� 1±S�M43 l`PTS�' �TL4J�J,lRV`IKJGPKV W7Y[QRQ¾PK��ITPTS � �  �%���Y)%�»Y[QZY[qR��PTS,n�o Y��KW�M�L4V`S�Y[lRW�L4V`L4JGPTS�n`Y[V`S
��P�JGL4V`nRP�N�ITPK� �³PKW
nRPTS
Y�y¯PKV W�S*JGL4qRMO��PTS*L4l Y[N�W�M4�KlR��ITS '�LCB � �  �%��� ��> �^�8 ��}S	)�Q¾LxS�S�ITn`Y[V W
nRPTS)�»Y[QZY��KMOW�ITS
nRP JGL4lRj¯PKJGPKV W�S QRN�L4QRN�PTS ��PKlRN�S Q¾PKN�JGPKW�WUY[VXW n�opIKj¯L4�Ol`PKN nRP J�Y[VRM �KN�P�Y[lRW�L4V`L4JGP '�L4l�SUPKJ�M � Y[lRW�L4V`L4JGP�)
n`Y[V`S lRV9JGL4V`nRP�j MON�W�l`PK��Q¾LxS�S�ITn`Y[V W�nRPTS ��L4M�S Q:� 1mS�M43Xl`PTS
S�PKJ,qR�¼Y[qR��PTS#MR�TPK�O��PTS�n±l9JGL4V`nRP+N�ITPK� >
?A1mq³PKN�H L»j¯P�nRIKj¯PK��L4QRQ¾P�n`Y[V`S.�TPF�»Y4n±N�P �
�7> lRV`P Y[�Oy¯L4N�MOW �RJ�M43 l`P Q¾L4lRN �¼Y
QR�¼Y[VRM�
@�»Y[W�M�L4V�nRP�JGL4lRj¯PKJGPKVXW�S�YTj¯P�� QRN�M�S�P�PKV �TL4J�QRW�P P��±QR�OM4�KMOW�P nRP

�TL4V W�NUY[MOVXW�PTSJ�K�¼Y4SUS�M43Xl`PTS#nRP V`L4V �TL4�O�OM�S�M�L4V'�ÁJ�Y[M�S Y[l`S�S�M±nRPQ�TL4VXW�NUY[MOVXW�PTS Y4nRn±MOW�M�L4VRV`PK�O��PTS#QRN�L»j¯PKVZY[VXW
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nRP��¼Y7VZY[W�lRN�P�Q:� 1mS�M43 l`P�n±l9JGL4V`nRP�n`Y[V`S ��P�3 l`PK����PTS N�L4q¾L4W�S�'dN�ITPK��S
L4l<jmMON�W�l`PK��S	)�IKj¯L4�Ol`PKVXW '�P7> y >
�TL4V W�NUY[MOVXW�PTSE�KMOV`IKJ�Y[W�M43 l`PTS�PKW�n�1mVZY[J�M43Xl`PTS �±MOV �TPKN�W�MOW�l`nRP�)%?

��> lRV`P�JGIKW �`L nRL4��LHyxM�P�Q³L4lRN���P+nRIKj¯PK��L4QRQ³PKJGPKV W*n�o Y[N����RMOW�P��KW�lRN�PTS+nRI��KM�S�M�L4VRV`PK�O��PTS Q¾L4lRN ��P%�TL4V W�N'I4��P
>��p� ���� > " �0�p�+nRPTS�JGL4lRj¯PKJGPKV W�S<��Y��KW�M�L4V`S �aPKW,MOV W�PKNUY��KW�M�L4V`S7nRP�N�L4q³L4W�S�IKj¯L4�OlZY[VXW7n`Y[V`S,nRPTS�PKVXjmM �
N�L4VRV`PKJGPKV W�S
n�1mVZY[J�M43 l`PTS Q¾PKl9L4l9QZY4S#�TL4VRVXl`S*Y7QRN�M�L4N�M�?

��> nRPTSuJGL n��K��PTS PKW�Y[�Oy¯L4N�MOW �RJGPTS�Q³L4lRN y¯IKN�PKN ��PTS#MOV W�PKNUY��KW�M�L4V`S�Q:� 1mS�M43 l`PTS PKWuS�MOJ�lR��PKN �¼Y�n�1 VZY[J�M43 l`P
nRPTSL�TL4N�Q`SQ�TL4J�QR��P��±PTS�PKV�JGL4lRj¯PKJGPKVXW PKW�PKV�MOV W�PKNUY��KW�M�L4V '�nRI���L4N�J�Y[W�M�L4V`S<� �TL4�O�OM�S�M�L4V`S<� �wL4N��TPTS<>2>2>s)��
PKV�W�NUY[MOWUY[VXW�nRP J�Y[VRM �KN�P lRVRM�
ZITP���PTSuJGI��»Y[VRM�S�JGPTS yxNUY[Q:�RM43Xl`PTS�PKWJ�ZY[QRW�M43 l`PTS�n�o MOV W�PKNUY��KW�M�L4VkY»j¯P��
�;opL4Q¾IKNUY[W�PKlRN"� lRJ�Y[MOV ?

� > nRPTS�L4lRW�MO��S,nRP�JGL nRIK�OM�SUY[W�M�L4V�PKW�nRP �»Y[�4�KlR� QRN�L4qZY[qRMO�OM�S�W�PGQ¾L4lRN��¼Y3y¯ITL4JGIKW�N�M�P7�#YY
`V�nRP�Q¾L4lRj¯L4MON
W�NUY[MOW�PKN �TL4N�N�P��KW�PKJGPKVXW 'dM >pP7>�PKV|P��±QR��L4MOWUY[VXW���P �»Y4n±N�P
�wL4N�JGPK�*nRP<�¼Y W �`ITL4N�M�P nRPTS�QRN�L4qZY[qRMO�OMOW�ITS
PKW�n±l �»Y[�4�KlR�
qZY<1¯ITS�M�PKVp)���PTS�MOV �TPKN�W�MOW�l`nRPTSkPKW���PKlRN�S�MOJ�QZY��KW�S�S�lRN���PTS�QRN�L4qR� �KJGPTS�MOVXj¯PKN�S�PTS�PKW
��PTS
QRN�L4qR� �KJGPTS+n�o MOVXW�PKN�QRN�IKWUY[W�M�L4V)nRP�nRL4VRV`ITPTS�S�PKV`S�L4N�M�PK�O��PTSE3 l`P�V`L4l`S*N�PKV �TL4VXW�N�L4V`S ' �TP�nRPKN�VRM�PKN
S�l4��PKW*IKWUY[VXW�W�NUY[MOW�I�PKVB�TL4�O�¼Y[q³L4NUY[W�M�L4V IKW�N�L4MOW�P7YTj¯P����;opI�3XlRMOQ¾P �aY[QR�¼Y��TP�n±l��aY[q¾L4NUY[W�L4MON�P��aPKMOqRVRM �
nRP��;o���� $;t)�>

�uo Y��KW�MOjmMOW�IBnRP9N�P����`PKN����`P QRN�I��TITnRPKV W�PBPTS�W M �¼YB�wL4M�SGjxY[��L4N�M�S�ITP<PKW ��PKN�W�MO�OM�S�ITP<QZY[N�nRPTS�Y��KW�MOj MOW�ITS�QR�Ol`S
Y[QRQR�OM43 l`ITPTS 3XlRM�jmM�S�PKVXWGY[ltnRIKj¯PK��L4QRQ¾PKJGPKVXW�nRP�SUL4�OlRW�M�L4V`S M nRPTS7QRN�L4qR� �KJGPTS�MOV`n±l`S�W�N�M�PK��S<> / �Ol`S�M�PKlRN�S
QRN�L4W�L4W 1mQ¾PTSknRP<N�P����`PKN����`P PKW�P��mQ¾IKN�MOJGPKVXWUY[W�M�L4V`SkN�ITPK�O��PTS&'�P7> y >�S�lRN�nRPTS�N�L4q¾L4W�S�J�Y[VRMOQRlR�¼Y[W�PKlRN�SkMOV�
n±l`S�W�N�M�PK��S<�ZnRPTS j¯I��RM4�KlR��PTS
Y[lRW�L4V`L4JGPTS<�ZLCB<nRPTS S 1±S�W'�KJGPTS nRP�jmM�nRITL�QRN�L���PTSUS�M�L4VRV`PK�O��P�PKW nRP+QRN�Lmn±l �KW�M�L4V
n�o MOJ�Y�y¯PTS	)#SUL4VXW�Y[MOV`S�MRN�I»Y[�OM�S�ITS�PKV�N�PK�¼Y[W�M�L4V�YTj¯P�� ��PTS JGL 1¯PKV`S N�L4q¾L4W�M43Xl`PTSunRP��;o�� �.!#� $ I"�XI4V`P�� C��OQ¾PTSuPKW
nRPTS�MOV`n±l`S�W�N�M�PK��S ?��TPKN�WUY[MOV`S�nRP.�TPTS�QRN�L4W�L4WH1 Q¾PTS�L4VXW nRI �HM�nRL4VRV`I*�OM�PKl M�nRPTS�W�NUY[V`SO�wPKN�W�S�nRP
W�P����RV`L4��LHyxM�PTS
'�PKVB?QC�� � I
L4q³L4W�M43 l`P�PKW PKV9jmM�nRITL7QRN�L���PTSUS�M�L4VRV`PK�O��P,PKVkQZY[N�W�M4�KlR�OM�PKN	)�>

��PTS*Y[QRQR�OM4�»Y[W�M�L4V`S�QR�Ol`S�QZY[N�W�M4�KlR�OM �KN�PKJGPKVXW*j M�SUITPTS QZY[N"�TPKW�W�P�Y��KW�MOjmMOW�I�nRP+N�P����`PKN����`P�S�L4VXW.�TPK�O��PTS�nRP
�¼Y�N�L4q¾L4W�M43Xl`P�V`L4V�J�Y[V l��wY��KW�lRN�M �KN�P '�P7> y >�J�Y[MOV W�PKVZY[V �TP�n�opI�3 lRMOQ¾PKJGPKVXW�S�L4l)MOVXW�PKN�j¯PKV W�M�L4VtPKV)J�MO�OM�PKl
�`LxS�W�MO��P�L4l���L4MOVXWUY[MOV'�±N�L4q¾L4W�M43Xl`P�nRP�S�PKN�jmM4�TP7>2>2>s)��RPKV�JGPKW�WUY[V W �;o Y����TPKVXW S�lRN���PTS�nRL4J�Y[MOV`PTS n±l�W�NUY[V`S�Q¾L4N�W
PKW n±l9JGITn±M4�»Y[��?R�;o Y[lRW�N�P,S�P��KW�PKlRN�n�o Y[QRQR�OM4�»Y[W�M�L4V �TL4V �TPKN�V`I�QZY[N V`LxS W�NUYTjxY[l��kS�lRN ��P�JGL4lRj¯PKJGPKVXW�n`Y[V`S
��PGJGL4V`nRP�jmMON�W�l`PK��PTS�W �TPK�OlRM�nRP��¼Y9N�I»Y[�OMOW�I�jmMON�W�l`PK�O��P�PKW�n±l�J,lR�OW�MOJGITn±M¼Y�� PKV�JGPKW�WUY[VXWGY��KW�l`PK�O��PKJGPKVXW
�;o Y����TPKVXW
S�lRN ��PTS nRL4J�Y[MOV`PTS�nRPTS P���PKW�S S�Q¾I��KM¼Y[l���PKVkjmM�nRITL�PKW nRPTS L4lRW�MO��S nRPF�KN�I»Y[W�M�L4V<nRP���PKl���jmM�nRITLxS<>
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�uopI�3 lRMOQ¾P 	���������������
Y
nRIKj¯PK��L4QRQ¾I Y[l �TL4lRN�S nRPTS nRPKN�VRM �KN�PTS�Y[VRV`ITPTS#��PTS#qZY4S�PTS n�o lRV`P Y[N����RMOW�P��KW�lRN�P
nRP&�TL4V W�N'I4��P<jmM�SUY[V WNM)nRL4W�PKN�lRVDN�L4q¾L4WGJGL4qRMO��PBnRP9W 1mQ³P<j¯L4MOW�lRN�P7�uW�PK�.3 l`Pk��P 	��%]b9 9nRP �uo�� �"!"� $
QRN�ITS�PKV W�I�
WyxlRN�P��7>O�7�¾nRP��¼Y �»Y[QZY��KMOW�I7nRP7S�P�nRIKQR�¼Y��TPKN+nRP%�;Y(ETL4V)Y[lRW�L4V`L4JGP7> ��PTS*JGL nRPTS�nRPR�TL4V`n±lRMOW�P
Y4S�S�M�S�W�ITS�QZY[NaL4N�n±MOVZY[W�PKlRNaQ¾PKN�JGPKW�W�PKVXW¤lRV`PuS�MOJ�QR�OM�
@�»Y[W�M�L4V�PKW�lRV`PuS�I��KlRN�M�SUY[W�M�L4V�nRP �¼YL�TL4V`n±lRMOW�PuQ¾L4lRj4Y[V W
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Y[�O��PKN�� l`S�3Xl�o M)lRV`PB�TL4V`n±lRMOW�P W�L4WUY[��PKJGPKV W<Y[lRW�L4J�Y[W�M43Xl`P S�lRN�nRPTS�j¯L4M�PTS�N�ITS�PKN�j¯ITPTS<>#?�PTS�N�P����`PKN����`PTS
Q¾L4N�W�PKVXW�S�lRN �¼Y�QR�¼Y[VRM�
@�»Y[W�M�L4V nRPTS#���`PKJ�MOV`S
PKW �;opP��±I��KlRW�M�L4V nRPF�TPKl�� � �KM > ?�PKW�W�P+P��±I��KlRW�M�L4V9V`P6�TL4V`S�M�S�W�P
QZY[N S�PKlR��PKJGPKVXW M*S�lRMOjmN�P Y[l7J�M�PKl�����PQ���`PKJ�MOV�nRIKW�PKN�J�MOV`I7�xPK�O��P�nRL4MOW PKV7QR�Ol`SuY4n`Y[QRW�PKN ��P JGL4lRj¯PKJGPKV W M
�¼Y�N�I»Y[�OMOW�I�Q³PKN'EKl`P7>���P W�NUYTjxY[MO�RQRN�ITS�PKVXW�I�n`Y[V`SN�TP�JGIKJGL4MON�PL�TL4V �TPKN�V`P S�Q³I��KM�
@3 l`PKJGPKVXWJ�TPKW�W�P�Q¾PKN��TPKQRW�M�L4V
nRP+�;opPKV j MON�L4VRV`PKJGPKV W<>

\�bd¶�¸��7>O� � ��P+N�L4q¾L4W JGL4qRMO��P�?A1��»Y[q<nRP��;o,+H-)I"+ C
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�uopL4q±��P��KW�M�� nRP �TP�W�NUY»j4Y[MO�N�TL4V`S�M�S�W�P*MGnRIKj¯PK��L4QRQ¾PKN
lRV`P�QR�¼Y[W�P�� �wL4N�JGP�P��±Q³IKN�MOJGPKV WUY[��P7nRPTS�W�MOV`ITP�M��¼Y
N�P��TL4V`S�W�N�l �KW�M�L4V5nRPk�;opPKVXjmMON�L4VRV`PKJGPKVXWkn�1mVZY[J�M43Xl`P7>A?�PKW�W�P<N�P��TL4V`S�W�N�l �KW�M�L4V|S�lRQRQ³LxS�Pkn�o WKW�N�P �»Y[QZY[qR��P
nRPGS�lRMOjmN�PG��PTS�nRIKQR�¼Y��TPKJGPKVXW�S7nRP��;opPKV`S�PKJ�qR��P�nRPTS�IK��IKJGPKVXW�SR�TL4J�Q¾LxSUY[VXW��;opPKVXjmMON�L4VRV`PKJGPKVXW<> ?�PGS�lRMOjmM
nRP �KMOqR��PTS+JGL4qRMO��PTS�S»o Y[QRQRlRM�PGS�lRN+�;o Y[VZY[�21mS�P�PKV �TL4VXW�MOV l�nRPTS,nRL4VRV`ITPTS,QRN�L»j¯PKVZY[V W�n�o lRV�L4l QR�Ol`S�M�PKlRN�S
�»Y[QRW�PKlRN�S<> ?�P��TL4V �TPKQRW+S�P��TL4V �KN�IKW�M�S�P7S�L4l`S"��L4N�JGP�n�o lRV S�1mS�W'�KJGP�M �TL4V W�NUY[MOVXW�PTS+W�PKJ�Q`S*N�ITPK�N�»Y[QZY[qR��P
nRP N�I»Y�yxMON�Y[l���IKj¯IKV`PKJGPKV W�S�P��mW�IKN�M�PKlRN�S PKW�nRP ��PTSuMOV W�PKN�QRN�IKW�PKN�nRP�J�Y[VRM �KN�P��µMOV W�PK�O�OMOy¯PKVXW�P���>�C�MOV`S�M �xV`L4l`S
j¯PKN�N�L4V`S#3 l�o MO��S�PKNUY�lRW�MO�OM�S�I+nRPTSD�»Y[JGIKNUY4S PKW lRVk�¼Y4S�PKN�W�IK��IKJGIKW�N�M43 l`P�M�q¾L4N�n�n±lkj¯I��RM4�KlR��P7>@��P+nRIKj¯PK��L4Q�
Q¾PKJGPKVXW�nRP%�TPKW�W�P�QR�¼Y[W�P�� �wL4N�JGP7�ZV`L4J�JGITP`7:9��<;�=Z> �@?J��PTS�W
nRPTS�W�MOV`ITP%MR�;Y��KMO�OMOW�PKN���PTS
P��mQ¾IKN�MOJGPKVXWUY[W�M�L4V`S
n`Y[V`S���PTSGnRL4J�Y[MOV`PTS�nRPk�¼Y N�L4q¾L4W�M43Xl`PkJGL4qRMO��PBY[MOV`S�M#3Xl`P&�TPKl��>nRP��¼Y jmM�S�M�L4V�MOV W�PK�O�OMOy¯PKVXW�P n`Y[V`SGnRPTS
MOJ�Y�y¯PTS jmM�nRITL�PKV9W�PKJ�Q`S�N�ITPK� >

m�M�PKV
3 l`P)�TP*W�NUY»j4Y[MO�aY[MOW IKW�I�P���P��KW�l`I+n`Y[V`S ��PE�»Y4n±N�P+nRP
�;opI�3 lRMOQ¾P
	�����������������±MO�aY�IKW�I.�wY[MOW�Y[QRQ¾PK�
Y[l�� �TL4J�Q¾IKW�PKV �TPTSGnRPTS�I�3 lRMOQ³PTS7nRP�N�P����`PKN����`PK7Q�@>(_`9�PKW �B����>,n±l>�¼Y[q¾L4NUY[W�L4MON�P&��� $; � ; !"$E= � ! �
S�Q¾I��KM¼Y[�OM�S�ITPTS n`Y[V`S��¼Y�j M�S�M�L4V'>
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�uopL4q±��P��KW�M��un±l9QRN�L[��PKW-7Q�@>w_v9>7,/uN�M¼�±� 9aPTS�W �;opIK�¼Y[q¾L4NUY[W�M�L4VBnRPTSL�wL4V`nRPKJGPKVXW�S*S��KM�PKV W�M�
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Parkview

Capteurs

Traitement des données

Infrastructure matérielle (réseau, bus de commande, ...)

Applications expérimentales
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Toit de la halle robotique
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Parkview_UI

ParkviewApp Accès au serveur
d’images svideod

Bibliothèque de gestion
de fichier de configuration traitement d’images

Bibliothèque de Serveur d’images

Développement ParkView

et de la distorsion
Gestion des homographiesGestion des  fichiers

de configuration

Bibiothèques
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Fusion
embarquée

Client
ParkviewClient

Interface graphique
Parkiew UI

Localisation par
laser Sick

Suivi de cible
PRIMA

Infrastructure matérielle

Parkview App
Paramétrage

ParkviewMapServ
Serveur

Applications expérimentales
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P_Project(...)

getfilename()
getName()
setIsModified()
getIsModified()
initFetchMap()
initFetchMark()
initFetchVideo()
...

~P_Project()

P_Project

P_Map(...)
~P_Map()
getFilenamel()
setFilename(...)

P_Map

P_Plan(...)
~P_Plan()
getLabel()
setLabel(...)

P_Plan

P_Homography(...)
~P_Homography()
getPlanSrc()
getPlanDest()
addCorresPoints(...)
computeHomo()
reset()
getMatrix()
calcPoint(...)
getDescStream()

P_Homography

P_Line

P_Line(...)
~P_Line()
addPoint()
getPoint(...)
count()

P_Video(...)
~P_Video()
getShmKey()
setShmKey(...)

P_Video

P_Distortion

~P_Distortion()

calcPoint(...)
computeDisto()
addLine(...)

P_Distortion(...)

P_MarkPlan

P_MarkPlan(...)
~P_MarkPlan()
getMarkId()
setPlanId(...)

setPoint(...)
getPoint()

P_Mark

P_Mark(...)
~P_Mark()

setLabel(...)
getLabel()

P_DistoComp

~P_DistoComp()
P_DistoComp(...)

addLine(...)
computeDisto()
getCoef()
reset()

P_HomoComp

P_HomoComp(...)

computeHomo()
getMatrix()
reset()

addCorresPoints(...)
~P_HomoComp(...)

Interface de liaison avec les bibliothèques
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reset()
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P_Project(...)

getfilename()
getName()

~P_Project()

P_Project
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~P_Plan()
getLabel()
setLabel(...)

P_Plan

P_HomoComp

P_HomoComp(...)

computeHomo()
getMatrix()
reset()
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Bibliothèque
de calcul

Bibliothèques
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*
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1Interfaces de liaison avec les bibliothèques
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6,'hd@4$'78^KB":<'8>?'8!K-JU � '�:TBw>(m8>?'>UB"!,+  8/1'VYc:TBU%DB">?78/NBg*c354,/0/NB"+.-C-0/� (#�b,+<'8! m8-0/1'*,:TB5%(7('?B"4�#135>F>?'8-
6�� 4,!k>UB"-P'8!*bc35/16k6��yB"4,-135/1354,-1'VU � B�>F+<#1'`'8!k*,:TB5%('C6E4V#1zE#0-� 8>?'`6,'`>?'(#04,/1'C6,35+.-?m8-0/1'C'hG	-0/5m8>?'8>?'8!@-
#1354,*,:<'VU)*�:.:<'L#1'8/NB`/17DB":.+<#17('VYK�W-1'8/0>?'VY5*]B"/Z6,'(#�*c'8/1#135!,!$'(#Z#NB"!$#�%(35!,!]B"+<#N#NB"!$%('P*]B"/0-0+<%84,:.+  8/1'I'8!?35*,-0+2\@4$'VU

� ~
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38 m 38 m14 m

3 m 10 m

7m

Caméra

Pont

� ����� /9U<}����f'(#04,/1'&6,'C:TBad	+.-1'(#1#1'&#14,/P/1354,-1'

{[���e�76 �j��� ���/�V�����Z���Z�"!��R�$# �R���\��� � �5�Z�{9j8
�e354,/\%('8-0-1'`B"*,*,:.+<%DB"-0+<35!eYK+.:='(#0-Z*c3p#1#0+<b,:<'P6,'L%8/17('8/�4,!U%8:.+<'8!K-vB"4w#1'8/1d9'84,/�6,'L%DB"/0-1'(#��IO5QSs /J� to� �fO .&%

1 thQ /�U9m\'8:.4,+'�n%8+,>?'8-Z�L6E+<#1*=3p#0+.-0+<35!F6,'(#�%DB"/0-1'(#�6,'�d97>],+<%84,:<'(#�6$B"!$#�4,!)/1'8*+ 8/1'\%(35*,:TB"!]B"+./1'I�`:��yB"4,-135/1354,-1'VU
m\'8-0-1'LB"/1%S],+.-1'(%8-04,/1'`'(#0-Z6,7(%8/0+.-1'L'8!F�$^p4,/1' /9U219U!&`!F!$35-1'8/NBO\K4$'VYp#04,/Z%('L6E+TB"^p/NB">F>?'VY9:<'P%8:.+<'8!K-\%8+.!$78>?3 �
>! 8-0/1'P'(#0-Z78^KB":<'8>?'8!@-d/1'8:.+<7I�W:TBW%DB">?78/NBKd	+<6,7(3;UKm\'8:TBC'(#0-�!$7(%('(#1#NB"+./1'v*c354,/�*=354;d935+./ �[B"+./1'v:��yB5%
\@4,+<#0+.-0+<35!
6,'?#17
\@4$'8!$%('(#Qd	+<6,7(3Y:<35/1#S\K4&� 4,! d97>],+<%84,:<'w'(#0-A'8!x'hGE%  (#;6,'Gd@+.-1'(#N#1'VU��`7DB"!,>?35+.!$#�Y +.:Z!&� zSBk*]B5#JYe�V%('
!,+<d9'DB"4eY	6,'I-0/NB"+.-1'8>?'8!K-v#04,/�:�� +.>UB"^9'VU�oz-1'8/0>?'VY9:<'`#1zE#0-� 8>?'I6,'>d	/NBQm8-0/1'I/1'8:.+<7C�C4,!$'`6,'84EG	+  8>?'W%DB">?78/NB
Nn^p/13p#P*,:TB"! OSY]*=354,/P*c354;d935+./L'7v2'(%8-04$'8/I:�� +<6,'8!K-0+ �]%DB"-0+<35!�6,'(#Cd97>],+<%84,:<'(#JU

ParkviewMapServ

Serveur de carte

Tracker Caméra

Client Cinémomètre

� � � � /9U21f�w�L-0+.:.+<#JB"-0+<35!X6�� 4,!X%8:.+<'8!K-W%8+.!$78>?35>! 8-0/1'
� B"!$#Z!$35-0/1'L%DB5#JYp+.:$!&�j'(#0-d*]B5#�!$7(%('(#1#NB"+./1'`6,'I6E+<#0*c3p#1'8/Z6,'(# � 35!$%8-0+<35!$#d6,' �M4$#0+<35!?6,'��IO5QSs /J� to� �fO .&%
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1 thQ /;*,4,+<#5\@4$'v%('8-0-1'IB"*,*,:.+<%DB"-0+<35! � 35!$%8-0+<35!,!$'LB
d9'(%v4,!$'P#1'84,:<'v%DB">?78/NB9UP�W354$#�*c354;d935!$#�6,35!$%v-0/NB
dpB"+.:.:<'8/
6E+./1'(%8-1'8>?'8!K-dBJd9'(%\:<'�#1zE#0-� 8>?'�6,'�%8+<b,:<'(#�6E4NpMQ OZr>s-thQ>U � 'Z�$^p4,/1'�/9U � >?35!K-0/1'\:<'\6E+TB"^p/NB">F>?'\6�� +.!$#1-NB"!$%('(#
4,-0+.:.+<#17&*c354,/I%('8-0-1';'hGE*=78/0+.>?'8!@-NB"-0+<35!eU

Calcul Vitesse

Mém. partagée

Process

Tracker

Cibles mortes

Mém. partagée

Cibles à saisir

cible 7
cible 9

cible 8

Saisie

Process

Process

Mém. partagée

Histo Cibles

cible 7 (54,25,64,81)
cible 8 (13,87,51,62)
cible 9 (74,14,85,36)

Déclenchement

����� � /9U � �uoL/1%S],+.-1'(%8-04,/1'A6,'&:��yB"*,*,:.+<%DB"-0+<35!f6,'C>?'(#04,/1';6,'�d	+.-1'(#1#1'
m\'8-0-1'VB"/1%5],+.-1'(%8-04,/1'k4,-0+.:.+<#N'g6,'84EG�*,/13@%('(#1#14$#B5#1z	!$%5],/135!$'(#�� 35!$%8-0+<35!,!]B"!K-?'8!x*]B"/NB":.:  8:<'VU � 'w*,/13 �

%('(#1#04$#6,'g#04,+<d@+�>?'8-)�(c0354,/6,'(#�-NBHb,:<'(#)6$B"!$#�4,!�#1'8^p>?'8!@-)6,'w>?78>?35+./1'g*]B"/0-NB"^97('VU��L!$'U*,/1'8>F+  8/1'
-NBHb,:<'V%(35!K-0+<'8!@-?:�� ],+<#0-135/0+2\@4$'V6,'(#)+.!��M35/0>UB"-0+<35!$#U#04,/):<'(#F%8+<b,:<'(#F'8!�%(354,/1#F6,'V#14,+<d@+gU�m\'8-0-1'k-NBHb,:<'V'(#0-
4,-0+.:.+<#17('U*]B"/A:<'?*,/13	%('(#1#04$#6,'U%DB":<%84,:\6,'(d	+.-1'(#1#1'F*c354,/�6,78-1'8/0>F+.!$'8/?B"4�>F+<'84EGS:TB�d	+.-1'(#1#1'?6,'(#%8+<b,:<'(#
'8!Y+.!@-178^p/NB"!K-W*=354,/L%S]]B5%84,!$'A6��j'8:.:<'(#L:��j'8!$#1'8>Ob,:<'�6,';#1'(#P>?'(#04,/1'(#�U � 35/1#5\@4$'&:<'&*,/13	%('(#1#04$#I6,'GpMQ OZr>s��7!"�
*c'8/16)4,!$'I%8+<b,:<'VY9%('C\@4,+$#1'v*,/13	6E4,+.-�\K4]B"!$6U'8:.:<'I#135/0-Z6E4U%S]]B">F*U6,'?d	+<#0+<35!?6,'P:TBC%DB">?78/NB9Y9+.:,+.!$#N%8/0+.-d#135!
!K4,>?78/13)6,'L/17#�M78/1'8!$%('W6$B"!$#\:TB&-NBHb,:<'W6,'(#�%8+<b,:<'(#\>?35/0-1'(#JU,m �j'(#0-d:<'L*,/13@%('(#N#04$#�6,'W%DB":<%84,:c6,'Cd	+.-1'(#1#1'\@4,+
#1'&%S]]B"/0^9'8/NBF6,'C*,4,/0^9'8/I:TB-NBHb,:<';6�� ],+<#0-135/0+2\@4$'&'8! � 35!$%8-0+<35!X6,'&%('(#P+.!�� 35/0>UB"-0+<35!$#JU�L :=*,4,/0^9'8/NB?'8!$#04,+.-1'
:TBV-NBHb,:<'g6,'(#%8+<b,:<'(#A>?35/0-1'(#JU � 'U*,/13@%('(#1#14$#A6,'g%DB":<%84,:\6,'Gd@+.-1'(#1#N'UBV:TBY*=3p#1#1+<b,+.:.+.-17VYb'8!�4,-0+.:.+<#NB"!K-:<'(#
*,/0+.>F+.-0+<d9'(#)6,'U#1z	!$%5],/135!,+<#JB"-0+<35!x6E4x#1z	#1-� 8>?' � \K4$'84$'(#6,'F>?'(#1#JB"^9'(# �7Y 6,'U/17>d9'8+.:.:<'8/�:<'U*,/13@%('(#1#14$#A6,'
#NB"+<#0+<'VU m �j'(#1-&:<'%DB5#;:<35/1#5\K4$'):TBud	+.-1'(#1#1')6�� 4,!$'F%8+<b,:<'?6,78*]B5#N#1')4,!S#1'84,+.:��,G,7'8!H*]B"/NB">! 8-0/1'VU�m\'8:.4,+'�n%8+
d	+<'8!K-�B":<35/1#d:.+./1'P:TBW:.+<#0-1'I6,'(#Z%8+<b,:<'(#\�C#NB"+<#0+./Z'8-d7>dpB":.4$'VYK�W:��yB"+<6,'`6,'v:<'84,/�],+<#0-135/0+2\@4$'VYp:<'P>?'8+.:.:<'84,/Z>?3�z9'8!
6,'W:<'��[B"+./1' � *=3p#1+.-0+<35!k'(#1-0+.>?7('VY@>?'8+.:.:<'84,/v>?35>?'8!@-I6,'`*]B5#N#NB"^9'C6,'>d5B"!@-\:TB%DB">?78/NB Nn^p/13p#v*,:TB"! OSY	:TB"!$%('#�
>?'8!K-`6E4V>?3@6E4,:<';'hGE-1'8/0!$'� �c� 6,'C:<'(%8-04,/1';6,'(#v*,:TB-\K4$'(#L6�� +.>F>UB"-0/0+<%84,:TB"-0+<35!f6,'(#?d97>],+<%84,:<'(#�Y$'8-1%VU<U<U �7U
L :=*,4,/0^9'C'8!$#04,+.-1'C:TB�-NBHb,:<'&6,'(#v%8+<b,:<'(#L�#NB"+<#0+./JU � 35/1#S\K4&� 4,!$'&%8+<b,:<'C'(#0-P#0+.^p!]B":<7('&%(35>F>?';�#NB"+<#0+./v'8-JY,'8!
>(m8>?'W-1'8>F*$#JYE%(35>F>?'W>?35/0-1'VY@:<'`*,/13	%('(#1#04$#v6,'`%DB":<%84,:26,'�d	+.-1'(#1#1'`B"-0-1'8!$6�\@4$'`:<'L*,/13	%('(#1#04$#v6,'W#NB"+<#0+<'
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:��yB"+.-L#04,*,*,/0+.>?7('A6,'&:TB:.+<#0-1';6,'(#I%8+<b,:<'(#`�F#NB"+<#0+./LBJd5B"!@-L6,';#04,*,*,/0+.>?'8/`�?#135!V-1354,/L#135!�],+<#0-135/0+2\@4$'VU
� B)�$^p4,/1'U/9U �?*,/17(#1'8!@-1'&:<';6E+TB"^p/NB">F>?' -�����6��yB"/1bc35/1'(#1%('8!$%('A6,'(#L%8:TB5#1#1'(#I6,'&:��yB"*,*,:.+<%DB"-0+<35!eU

P_TargetsCollec

P_DeadTargetsP_VeloTrackerP_TargetsBase

P_Param

P_CatchTargets

P_TargetCatcherP_HistoTarget

P_Velocity

1

1

1

11

1

1 11

1

1 1

1 1

1

1

1

1

1

1

1

����� � /9U ��� � +TB"^p/NB">F>?'���� � 6,'&:��yB"*,*,:.+<%DB"-0+<35!f6,'&>?'(#04,/1';6,'Kd	+.-1'(#1#1'

� B�%8:TB5#N#1' ����� F��� � � " G +.>F*,:<78>?'8!@-1'V:<'g*,/13@%('(#N#04$#F6,'k%DB":<%84,:I6,'Nd@+.-1'(#1#N'VU�m\'8:.:<'#�n%8+`B5%(%  (6,'YB"4EG
-0/135+<#g3-b9c '8-1#g6,'Y^9'(#0-0+<35! 6,'(#w:.+<#0-1'(#U6,'f%8+<b,:<'(#w#14,+<d@+<'(#JYd%8+<b,:<'(#w>?35/0-1'(#g'8-w%8+<b,:<'(#V� #NB"+<#0+./G\@4,+`#135!@-
/1'(#0*c'(%8-0+<d9'8>?'8!K-L6,'`-�z	*c''����������% F�"TA�� � A�F Y������ F � & ������% F�"%A '8- ���	��� " � C ������% F�"%A U$m\'(#v%8:TB5#1#1'(#v#135!@-
6,78/0+<d97('(#6,'F:TBV%8:TB5#1#1'U6,'F^9'(#0-0+<35! 6,'U:.+<#0-1'?6,'?%8+<b,:<'(# ����������% F�"TA �  ����!F �DU � �j3-b9c0'8- ����������% F�"%A�� � AF
+.!$#0-NB"!$%8+<'w4,!�3-b9c0'8-6,'U-�z	*=' ����� � A�"� ������% F�" *c354,/�%S]]B-\K4$'k%8+<b,:<'w#04,+<d@+<'VU>L :Z^  8/1'U:�� ],+<#1-135/0+2\K4$'g6,'(#
7>d  8!$'8>?'8!K-1#`*c354,/L%5]]B-\@4$';%8+<b,:<';#04,+<d	+<'VU

� ')*,/13	%('(#1#04$#�pMQ0OZr7sVthQV'(#0-&+.>F*,:<78>?'8!K-17F*]B"/ ����� F��� ������� E�F �kU�Ln:ZB5%(%  (6,'VYRd	+TBg:<'(#C*,/0+.>F+.-0+<d9'(#A6,'
%(35!$%84,/0/1'8!$%('&6��yB5%(%  (#v6E4V#1z	#1-� 8>?'VY@�A:TBQb]B5#1'W6,'(#v%8+<b,:<'(#P#04,+<d	+<'(#�'8-\*,4,/0^9'W:TB;:.+<#0-1'W6,'(#v%8+<b,:<'(#\>?35/0-1'(#JU
� 'C:TB)>(m8>?'&>UB"!,+  8/1'VY ����������% F�" ��� " � C�F �?+.>F*,:<78>?'8!@-1'A:<'C*,/13	%('(#1#04$#L6,';#NB"+<#0+<'&6,'&%8+<b,:<'(#JU
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{[���e�
	 �S~��V�/� �x�{8 �5�Z�{9j8�!���� � .�� �V�L�-�H�

� ')%DB":<%84,:�6,'Od	+.-1'(#1#1'# �j'7v2'(%8-04$'A*]B"/&6,78/0+<dpB"-0+<35!H6,'A:TBU*=3p#1+.-0+<35!f6,'�:TBU%8+<b,:<'VYc6$B"!$#W:<'�*,:TB"!�6,'�:TB
/1354,-1'VY=*]B"/C/NB"*,*=35/0-&B"4�-1'8>F*$#JUio`+.!$#0+gY *=354,/C%5]]B-\@4$')-0/NB">?'fd@+<6,7(3;Yc#135+.-W-1354$#W:<'(#��

�����	�
�
6,'#1'(%(35!$6,'VY

!$354$#Z%(35!,!]B"+<#1#N35!$#�:TBW*=3p#1+.-0+<35!?6,'v:TBC%8+<b,:<'P#04,+<d@+<'P6$B"!$#Z:<'�*,:TB"!w6,'v:TBW/1354,-1'VU)*�!U%DB":<%84,:TB"!K-d:TBC6E+<#0-NB"!$%('
*]B"/1%(354,/04$'`*]B"/�6E+^v278/1'8!$%('VYK!$354$#�%DB":<%84,:<35!$#�4,!$'L>?'(#04,/1'L6,'d@+.-1'(#N#1'P*c354,/�%5]]B-\@4$'I-0/NB">?'VU � 'L*]B5#1#NB"^9'
6�� 4,!Xd97>],+<%84,:<'X^978!  8/1'X'8!Td	+./135!n| � >?'(#04,/1'(#U6,'�d	+.-1'(#1#1'VU�oL�$! 6,'Y6,78-1'8/0>F+.!$'8/w:TBjd	+.-1'(#1#1'�\@4,+L#1'8/NB
/1'8-1'8!K4$'�%(35>F>?'A78-NB"!@-`%('8:.:<';6,'&!$35-0/1'Qd97>],+<%84,:<'VY$!$354$#L'7v2'(%8-04$35!$#I4,!Y�$:.-0/NB"^9';^KB"4$#1#0+<'8! 69z@!]B">F+2\@4$'VU
�e354,/v%('8:TB9Y@!$354$# � B"+<#135!$#�4,!$'`>?3Jz9'8!,!$'&6E4U*,/1'8>F+<'8/v-0+<'8/1#\6,'(#�d@+.-1'(#1#N'(#Z>?'(#04,/17('(#JY@*c35!$6,78/17('`*]B"/�4,!$'
^KB"4$#1#0+<'8!,!$'C%('8!@-0/17('W#14,/�4,!$'�d5B":<'84,/��,G,'VUEm\'8:.:<'#�n%8+c*c'84,-�m8-0/1'VY	*]B"/v'hGE'8>F*,:<'VY	:TBA:.+.>F+.-NB"-0+<35!k6,'�d	+.-1'(#1#1'
6,'):TBud935+<'F3-b$#1'8/1d97('VU��W354$#;%DB":<%84,:<35!$#;'8!$#04,+.-1'?:TBU>?3�z9'8!,!$'U6,'):��j'8!$#1'8>fb,:<'?6,'(#Kd	+.-1'(#1#1'(#C*c35!$6,78/17('(#
*]B"/I4,!$'C^KB"4$#1#1+<'8!,!$';%('8!K-0/17('B"4,-1354,/`6,'C:TB)*,/1'8>F+  8/1'�d	+.-1'(#1#1'C>?3�z9'8!,!$'A%DB":<%84,:<7('VYLd935+./P�$^p4,/1'U/9U |9U

m\')�$:.-0/NB"^9'w69z@!]B">F+2\@4$'?*c'8/0>?'8-A6��yBHb$#135/1bc'8/A:<'(#A+.>F*,/17(%8+<#0+<35!$#A'8!x#1354$#��[*c35!$6,78/NB"!K-�:<'(#Qd	+.-1'(#1#1'(#
-0/135*X78:<35+.^p!$7('(#`6,'&:��j'8!$#1'8>Ob,:<'VU

v2 v3v1

Po
nd

ér
at

io
n E(V)

Vitesse

� ��� � /9U |f���e+.:.-0/NB"^9'&^KB"4$#N#0+<'8!X69z	!]B">F+2\K4$';6,'(#Cd@+.-1'(#1#N'(#

{[���e�� ���R����z~��V����e�
� BV�$^p4,/1' /9U2/k*,/17(#N'8!K-1'w4,!$'F+.>UB"^9'U6,'U:��yB"4,-135/1354,-1'U-1'8:.:<'(\@4&�j'8:.:<'wB"*,*]B"/NB-,<-)6$B"!$#;:�� +.!@-1'8/�� B5%('g6,'

*]B"/NB">?78-0/NB"^9'A6,';*,:TB"!�d@+<6,7(3G�IO5QSs��w�gt���U

����� � /9U2/O��Ln!@-1'8/�� B5%(';6,';*]B"/NB">?78-0/NB"^9'h�PO5Q s �e� t��
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� B�*,/1'8>F+  8/1'&78-NB"*c'C%(35!$#0+<#0-1'&��>UB"/5\K4$'8/v:<'(#v*c35+.!K-1#v*]B"/0-0+<%84,:.+<'8/1#I6$B"!$#v:�� +.>UB"^9'VU � B"!$#\!$35-0/1'&%DB5#JY
!$354$#U%(35!,!]B"+<#N#135!$#?:<'(#w6E+.>?'8!$#0+<35!$#U'hG$B5%8-1'(#U6,'(#U>UB"/5\K4]B"^9'(#gB"4 #135:gUNL :P!$354$# �[B"4,-JYdB"4 >F+.!,+.>�4,>�Y
\@4]B"-0/1'k*=35+.!@-1#F*=354,/?%DB":<%84,:<'8/U:<'(#F*]B"/NB">! 8-0/1'(#U6,'k:�� ]$35>?35^p/NB"*;],+<' '8!K-0/1'V:<'k*,:TB"!�d	+<6,7(3H'8-F:<'k*,:TB"!
6,'F/17#� 78/1'8!$%('U%(35!�� 35!$6E4x�k:TBV/1354,-1'VU � BV�$^p4,/1' /9U ~g>?35!@-0/1'U:<'(# 4.O�!$#)%FOpQSs , 4,-0+.:.+<#17(#;*c354,/A%('8-0-1'U'hG �
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f = 4,71mm

pixi       = 1,6p

def = 388p
l  = 6,4mm

Point focal

h  =700cm

gh  = 150cm

d = 2350 cm

i
g

Capteur CCD

plan des pastilles
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