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Descript ion MPEG− 4

Rotat ion du VO Translat ion du VO  Manipulat ion du 
VOL 

Changement  d’échel le 
du VO

ws:;'/+.%�� Ô �T�H-/(�34%70�:M(�34��1��?:a!�&��1g0�+>Q�#�0�(�:;9h+��?063�:;-/(�1H*��_-�R S �&3�1c�>:?*T!�&-

J



Ì Í2	�¶kÆH¶g�8½ÎÁ�	W»·F�,»·k
$·F����¸

Ç :�`j!�&%���(Z34��1�069�95%�-<�ad.��1c-/(Z3B!�&3Z!�89�%7-�9
-/1<!�&��1�*�0�(�1g�?�O�&0�*.%���*�+�3�0634-/+506'���*.�XÏh+>Q��>:?*T!�&-�ADCFEHG�IKJ.[
xH06%7(5: � ¤�ª � -/(�3i95%<!��14��(�3<!�H+�(.�k#V!�&3�d.->*.�k9��&%7#��&343�0�(�3]*��k#�06%7=<+.�&%i*�:;%����)34��#���(�3]�?��1i*�:�`j!�&%���(�3�1in�olCD*i�e+�(.�{1Z!��=Z+���(��)��r xHxc�j�Hu�u/vK[
\F�e:?(�14�&%73�:;-/(U*.�$�?0�1�:;'/(�063�+.%7��1��_�)`
���)3�+.��0��;-�%71l��(Y#$->*�:;�h0�(�3l*.��1X�)-/+.95�?��1X*.�$�)-Z�&ÐW�&:?��(�3�1 Ç �HÑÈ=Z+�0�(Z3�:;�H!��1X0�+Y1���:?(
*����ad�0�=Z+��Xn�olC�[��H�l17�7dT!��#�0$069�9h06%�3�:;��(Z3Of0��?0��&�?0�1�1��l*���1T17�7dT!��#�0�1g17+.R5143�:;3�+�3�:;N�1�r xH0�1�u�u�vK�k�?08%����?063�:?-/(B*i�_-�%7*.%�����(�34%7�
�?���)-/+.9h�;��=<+�:h%��&9�%>!��14��(Z34�O�?08�}0��?��+.%c06R514-/�?+.�l*.��1H�)-<�&ÐW�&:;��(Z3�1c1Z!���;���)3�:;-/(�(T!�&��m�Ò Ó�Ô}ÒÕ��Ò Ó)ÖZÒ_qF��143c#$->*�:;�H!�&�l06�5(�*.��9
-/+���-/:;%
9�-�%�34�&%��?0$1�:;'/(�063�+�%���[k\]0$*T!�&34���)3�:;-/(�*.�O�?0$17:;'/(�063�+.%��O1��_�)`
���)3�+.�8��(�1�+�:?34�X��(,�&0��?�&+��?0�(Z3g�?0$14-/#W#$���

×�Ø Ù
Ú�Û7Ü�Ý�Þ�ß

Ò Ó Ü Ò}àáÒ Ó4âZÒ

\]�$1�:;'/(.��*.� × *.-/(�(.��0��;-�%71X�M0W�60��;��+.%X*�+�R5:;3l:?(�1<!�&%>!��[8���s�)-/(Z�<:?��(�3O*.�$(.-�34�&%O=<+.���?0��;->�&0��?:?1�063�:;-/(�*.��1X#�0��)%7-6IKR5�;->�&1
#W06%7=Z+T!��1@+.3�:?�?:M14�c+�(.�j1<!��=<+.��(��)��9514��+�*.-6IË0���!��0634-/:?%����)��=Z+�:�%���(�*��?0X*T!�&34���)3�:?-/(B*��j�?0O1�:?'/(�063�+.%��g*T!�&9���(�*�0�(Z34�j*�+�N�-�%7#W063
*i�_-�%7:;'/:?(.��[

CF:;�60 � ¤jª � -/(Z3�!�&'/0��;��#$��(Z3�*@!�&�����;-�9�9H!�W+5(�1��7dT!��#�02*��e:?(�14�&%73�:;-/(29�-/+.%X�;��3�0634-/+�06'��B*.��Ï5+>Q��<:?*T!�&-2ADCFEHG�IKJ,=<+�:
-�9if�&%7�,069�%&f��1$34%70�(�1�N�-�%7#W063�:;-/(p9506%�-/(�*.���;�&3434��1Dr CT�H°�u�u}vK[p�T��1��ad@!��#�0���143�+�(p1��ad@!��#�0Y*��e:M(�14�&%�3�:;-/(V0�*�*�:?3�:;N�mP0 S -/+�3
*i�e+�(.��1Z!��=Z+.��(5�)��0��a!��0634-/:;%���1�+.%X+�(D��(�14��#8R5�;�$*.��� �_��149h0��)��34%a0�(�14N�-�%7#b!��*.��� �e:?#�06'���qa[�\�0�*@!�&34���)3�:;-/(�*.���?0B1�:;'/(�063�+�%��
1��_�)`
���)3�+.�O�&�M0�1�1�:?=<+.��#$��(Z3H9506%c�)-�%�%<!���?063�:;-/(��&3g(T!���)��171�:;34�O�?0�*T!���)-/#$9�%7��1�1�:;-/(�*.�X�?08�>:?*@!�&-.[T�T�&3434�O*T!�&34���)3�:;-/(29���+.3���&34%7�
!�&'/0��;��#���(�38�)`
���)3�+T!�&�B069�%&f��1O�7d50�(.'���#$��(Z3�*.��N�-�%a#�063X-/+U��(��)-�%���+�(���34%a0�(�1��?063�:;-/(U*.�$� �_-�R S �&3l�>:?*@!�&-.[$�È� �e:?(5143�06%X*�+
17�7dT!��#�0�9�%>!��14��(Z3Z!��9�%<!���5!��*.��#�#$��(Z3&LF�)�&3434��#b!�&3�d.->*.�B*��W3�0634-/+�06'���(.��9
�&%a#$�&3O950�1�*.��*T!�&34���)34�&%��M021�:;'/(5063�+.%��W069�%�f��1
*i�"!�&����(Z3�+.���?�?��1j#�0�(�:?95+��?063�:;-/(51T*i�_-�R S �&3�1�[

ã



ä å �]æ�»·F¾ç¶ÀÁ�	�»·k¸h·@���$»·

\�0,#V!�&3�d.->*.�W95%�-�9�-/1Z!�&����1438�)-/({è�&+.�W*.�W#W0�(�:Pf�&%���f0�9��&%7#��&3434%��W�?0�*T!�&34���)3�:;-/(p*.���M0,1�:;'/(�063�+�%���069�%�f��1��;��1O#�0�(�:?95+��?0}I
3�:?-/(�1j*��_-�R S �&3�1j9�%<!��14��(Z3Z!�&��1l95%<!���5!��*���#�#$��(Z3&[jéj-/+51j(.-/+�1�14-/#�#$��1j9�%7:?(5�&:;950��;��#$��(Z3c�)-/(��)��(Z34%<!��1Wf0W#$�&3434%��8��(,-<��+.�<%��
+5(b1��ad@!��#�0Y*.�B3�0634-/+�06'��2�)-/#�95�Pf�&34��#$��(Z3W0�+.34-/#�063�:?=<+.��=<+�:@1�-/:;3$�&069506R5�;��*��_-�%7:;��(Z34�&%$�&3$*.��#$�&3434%���f0U� �"!���7d.���M�;���?0
17:;'/(�063�+.%��W��(�N�-/(��)3�:;-/(b*.���?0,N�-�%7#���*.�B� �_-�R S �&3&[D�T-/(�34%a0�:;%���#$��(Z3�f0D*.��1817�7dT!��#�0�1$*.��14�<(5�7d.%�-/(5:?1�063�:;-/(Y+�3�:?�?:?1<!��1���(
3�0634-/+506'��j*��e:?#�06'���1s��Q<��1{=<+�:<0 S -/+.34��(Z3k+�(.�c:?(�N�-�%7#W063�:;-/(�9��&%7#��&343�0�(�3{*.�H%��&34%�-/+����&%k�?0�34%70�(�14N�-�%7#�063�:;-/(�'�!�&-/#V!�&34%7:?=<+.�
r C@C@z�z}v"r nlt�°ju Ô vKLi(.-/+51�0ê��-/(�1X��-/+��?+�*T!�&�����;-�9�9��&%X+�(.��069�9�%�->�7d��8-if+U�?0B1�:;'/(�063�+�%���:M(�1Z!�&%<!�&����143X*�:;%����)34��#$��(Z3l�?:a!�&�$0�+
�)-/(Z34��(<+�*.�k� �_-�R S �&3&[së�(O34���/1��7dT!��#W0g��(Z34%��F*�0�(�1��M0c�&063Z!�&'�-�%a:;�T*���1i1��7dT!��#W0�1�*.�Hì ��£a¬ �h� � ¯g�� ����)¢ ª�¤P� ¬ ��r ±OxHE@z�z6v"r xc�gA2u Ô v
�&06%�:?��+.3�:?�?:M14�X�;�O�)-/(�34��(<+2*��O�?0$1��}f��(.��9�-/+.%c9��&%7#��&3434%��O�?0$14�>(��7d�%�-/(�:?1�063�:?-/(�*.�O�?0$1�:;'/(5063�+.%���[
C�-/+.%H95�M+�1F*.��NP0��&:?�?:;3<!�X*.�l#�:?14����(�-<��+.�<%���L.(.-/+�1T0���-/(�1j�7d.-/:?17:h*.��3�0634-/+.�&%j�M0�1<!��=<+.��(��)�O(.-/(��)-/#$9�%7��1�1Z!�&�l�&3H(�-/(�9h0�1
�?�XÏ5+>Q,A2C@ETG�IKJB�?+�:�#����#$��[cÑ�-/+.34�&N�-/:M1j+�(.�X9h06%�3�:;�O�;��1j34%70��60�+>Q,=Z+5:i14-/(Z3g9�%>!��14��(Z3Z!��1�m�-�%7:;��(Z3�063�:;-/(2*.�8�?0$1�:;'/(�063�+�%���q
9���+.3X��&34%���+.3�:?�?:M1Z!�l*50�(�1c�;�O�&0�*.%��8*�+�3�0634-/+�06'���*.�XÏ5+>Q�[

íFîËï ð,ñ�òËó5ô�õ�öhõ/òË÷]ô�øFó^ùKöûú6òKü�ôkö
õ/ýkñ/ó

���5(�*.�T9
�&%a#$�&3434%��H�?0j*T!�&34���)3�:;-/(W*.�T�M0j1�:;'/(5063�+.%��@0695%&f��1{*.��1�%�-�3�063�:;-/(�1s*��_-�R S �&3�1��<:M*@!�&-.L/(.-/+�1s0���-/(�1{*T!���&:M*@!�H*i�_-�%7:;��(Z34�&%
�M0j1�:;'/(5063�+.%��lf0j9506%�3�:;%�*.��1�-�%7:;��(Z3�063�:;-/(�1�9�%7:?(5�&:;950��;��1�*�+�n�o�[6C�-/+�%s�)���M0>L6(�-/+�1�0ê��-/(�1s069�95�?:M=Z+T!�T�;��1i-/+.3�:M�?1]*.�H� �e��(�0��;�>14�
��(��T-/#$9�-/1�0�(Z34��1lCk%7:M(��&:;950��;��18mP�j�HCTqj1�+.%��;��#W0�1�=Z+���R5:?(50�:;%��O*�+Dn�oþ06�5(D*���9�-/+.��-/:;%�*@!�&34�&%7#�:?(.�&%l�;��1�*�:;%����)3�:?-/(�1
95%7:?(��&:;9h0��;��1µÿ� �&3�ÿ� *��B� �_-�R S �&3êreG���|��}vK[b\i��1������)34��+.%71�ÿ� �&3�ÿ� %��&9�%>!��14��(Z34��(Z3��;��1�*�:;%����)3�:;-/(51814���?-/(V�?��1�=Z+����?�;��1��?0
�606%7:?0�(5�)�O*.��1g*.-/(�(T!�&��1j��143g#�0}Q.:?#�0��;��[ Ç 0�(�1�(.-�34%��O*.-/#W0�:?(.��L��;��1c*.-/(5(@!�&��1j14-/(Z3g%��&9�%>!��1���(�3<!�&��1�9506%g+�(���(�1���#�R5�?�O*.�
�606%7:?06Rh�;��1H0��a!��0634-/:;%���1$f0$*.��+>QB*5:?#$��(�1�:?-/(�1�� Ü m	� Ü�

��Ü qT069�9506%�34��(50�(�3g0�+,#W0�1�=Z+���Rh:?(�0�:;%��l*.�O� �_-�R S �&3��È[ ÿ� �&3 ÿ� 14-/(Z3
0��?-�%71g*T!�&�5(�:M1c�)-/#�#$��!�&3�0�(Z3��;��1g�����)34��+.%71g95%�-�9�%���1c*.�8�?0$#�0634%7:?�)�O*��O�)-ê�606%7:?0�(��)��� *.�X3�0�:?�M�;� ���2� *��_�)Q>9�%���171�:;-/(��

� Ø���� m�� à�����q)m�� à�����q�� �
0ê�����!� Ø"� � Ü �BmP14-/:;3g�K�_��(�14��#8R5�;�X*.��1c9�-/:?(Z3�1c069�9506%�34��(50�(�3j0�+2#�0�1�=<+.�O*.��� �_-�R S �&3aq@�&3�� � Ø���� �#��mP�6�_��143�f0�*5:;%��
�?��1g�)-Z-�%a*.-/(�(T!�&��1j*5+�R506%��>�)��(�34%��8*�+,#�0�1�=<+.��qa[

$



\�0�*5:;%����)3�:;-/(29�%7:?(��&:?950��;�O*�+Dn�o&%�')()*^%��&9�%>!��1���(�34�$0��;-�%71l� �e0�(�'/�;����(Z34%����;�8�����)34��+�%X9�%�-�9�%�� ÿ� mP0�1�14->�&:a!�,f0B�?0��}0��?��+.%
95%�-�9�%��X#�0}Q.:?#�0��;��q@�&3��?0$*�:;%����)3�:?-/(�d.-�%7:,+&-/(Z3�0��;��*�+�9h�?0�(��

% ')()* Ø.-^ÿ/ � ÿ�10 �3254hm76]q

ÿ/ %��&9�%>!��14��(Z3�0�(Z3��?0$*�:?%����)3�:;-/(�0�1�14->�&:�!�&�80�+.Q��?:?'/(.��1c*�+�n�o�[
\�0���'/+.%�� � :?�?�?+�1�34%����?��1g*�:�`j!�&%���(�34��1�!�&3�069
��1�(T!���)��1�1�0�:?%���1j0�+,�&0��M�&+��i*.�8%9':()*T[

VOP

VO1

VO2

Masque binaire M
associé à VO1

Calcul de la matrice
de covariance C

Calcul des vecteurs
propres de C µ

M

UV
 α

ACP

Calcul de la direction
principale de VO1
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