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Camera Tilt Position of −23º
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Velocity in Image (pan motion; camera tilt angle 0º)
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Velocity in Image (pan motion; camera tilt angle −23º)

−50 −40 −30 −20 −10 0 10 20 30 40 50
−50

−40

−30

−20

−10

0

10

20

30

40

50

horizontal field of view (deg)

ve
rt

ic
al

 fi
el

d 
of

 v
ie

w
 (

de
g)

Velocity in Image (tilt motion; camera tilt angle 23º)
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Velocity in Image (tilt motion; camera tilt angle 0º)
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Velocity in Image (tilt motion; camera tilt angle −23º)
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Velocity in Image (target+camera tilt motion; camera tilt angle 23º)
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Velocity in Image (target+camera tilt motion; camera tilt angle 0º)
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Velocity in Image (target+camera tilt motion; camera tilt angle −23º)
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ÊX´ÌËeÍ µ Î ½Ï¾ MOK<BQCNM8R�´/Ð2ÑÒ µMzK<BDCNM8R�´/Ð ÒÓ®Ô  sÕ ÑDÖ Ô Ò Ö Ô�Ó ÖÕ × ¶�ØÚÙ*¶�ØAÛ:¶ ÄsÜÅ
Ý ´�Þ µ Î ½ÏÏÏÏ¾ ßWà�á\âäã�åæßWà�áaâèç±å�â   Ô Õ Ç Ô â Ç�é   Ö å`ß�à�á\âèç±å Ö â Ç Ô ßWà�á�âèã\å Ö å�åÇ Ô ßWà�á\âèç²å Ö â Ç Ô ßWà�áaâèã�å Ö åÐ â ßWà�á\âèç²å�â   Ô Õ Ç Ô â Ç�é   Ö å`ßWà�á\âèç²å Ö â Ç Ô ß�à�á�âèã�å Ö å�å%åÇ Ô ßWà�á\âèç²å Ö â Ç Ô ßWà�áaâèã�å Ö å  â Ç�é ßWà�á�âèç²å Ö â Ç Ô ßWà�áaâèã�å Ö å�å Ô Õ Ç Ô â Ç�é   Ö å`ßWà�áaâèç±å Ö â Ç Ô ßWà�á\âèã\å Ö å�åÇ Ô ßWà�á\âèç²å Ö â Ç Ô ßWà�áaâèã�å Ö å

ÄsÜÜÜÜÅê@´�Þ ¸ Ê µ Î ´Wë Ð�ì µ B]hiW ´BÊ µ CNM8R�´Wí µ + CNM8R�´Ìî µ Ð�CNMOR�´BÊ µï Ø CNMOR�´Ìî µ CNMOR�´BÊ µ 1ð ¿ñ ´�Þ ¸ Ê µ�Î ´Wë Ð�ì µ B]hiW ´BÊ µ ¦ ßWà�áaâèç±åò�ó�ô âèã\å Ö ßWà�á\âäã�å é ßWà�á\â ¼ åò)ó�ô âäç±å Ö Ã

ßWà�á\âäç±å`ßWà�á�â ¼ åò�ó�ô âèã\å Ö
Ç Ô ßWà�á\âèã\åæßWà�á\â ¼ åò)ó�ô âäç±å Ö Ã ¨ð ¼ ñ ´�Þ ¸ Ê µ:Î Ð@´Wë?Ð�ì µ B]hiW ´BÊ µ CNM8R�´Wí µ + ï Ø CNM8R·´Ìî µ CNM8R·´Wí µÐ@´ëCNM8Rm´Ìî µ Ð CNM8R·´BÊ µ$µ 1

mOsÚ�ÔqIl�{}xzv_mOs\yp{}yp{}��vz�£w¨vzsumO�\wtv�ypxæo£wtÞ¦{£w:o��|�Ôvz�}w¯y~{¡v_wtmOxzw:qIvzy�l�{�l\¥bs��\wtmOvzypqts\n�¦n~s\{£w\á¡mzwt¥�wtmzw:{}qIw:o��|� í á«k¬y�vz��s\{��£l\mOy�®tl�{�vzs\n�qIl�{}ypqfxz�£mz¥Ìs\qIw\á£yp{}o£wI¸«w:o���� î¤�¢ �}w�}mzl\��l�x_w:o�qIl�l\m8o}yp{}suv_w�x_�|xzv_w:§ qts\{ø{£l\v���w��}x_w:o�v_l�mzwt¥µwtmOw:{}qIw���l�yp{�vzxn��«yp{£�æl�{¨vz�}w ñ�� ì �¦nps\{£w �Ì� y�� � ¿ Ü �8��I w¤s\xzxO�}§¨wYvz�}suvbvz�£wYvzsumz�\wtvVypx�s\n�kVs:�«xyp{¥µmOl�{¡v[l\¥cvz�£wir J - x_�|xzv_w:§ �Ìõ�õ�³¡�8� Ø {vz�}y~xbqts\x_wævz�£wfv_mOs\{}xz¥µl\mO§suvzy�l�{l\¥w:�|�}suvzy�l�{©Ü���ypxV�¦y ã w:qIvzy��\w �ö÷ø ÷ù í�� sum8qIvzs\{ �]Á � � �î�� sumOqIvzs\{ �]Á �ï�ú ©%û � ¶ ú�� ¶ úôï ¶ �
C �4ü ñ ÑJý õ ÑJý ì Ñ

� Ü�� �¢ su�¦n�weJ ØzØ xO�}§�§�sumOyp®tw:x vz�£w�mzw:xz�}n�vzx�l\�}vzs\yp{£w:o ��¢ �£w�qIl�l\mOo¦yp{}suv_wv_m8s\{}x D¥�l\mO§�suvzy�l�{ × s\{}oøy�vzx¯yp{¡�\wtm8x_w Ô�sumzw��}mzw:xzw:{¡v_w:o ��¢ �}w���n�l\��s\n[§su�}�¦yp{£� ªypxfk¹m8y�v_v_w:{��}xzyp{}��vz�£w�{}wtkÂkbl\mOn~o�qIl�l\mOo¦yp{}suv_w:x ö � �<íA�_î¬� C �Q�O�c¢ �}w¯qIl\mOmzw�Dx_��l�{}o¦yp{£� ã s\qIl\�¦y~s\{�§�suv_m8ypqIw:x�sumzw¤�}mzw:x_w:{�v_w:os\xbk[w:npn �m0 l\vzypqIw¬vz�¦suv�vz�£w¤vz�}y�mOoqIl�np�¦§�{©l\¥�ä òå ypx¤®twtmzl£áôk¬�}ypq8�Ô§�w:s\{}xfvz�}suvæv_mOs\{}x_¥�l\mO§�suvzy�l�{ × �\wtm8y�Þ}w:xfvz�£wqIl�§¨��s\qIvz{£w:xzx¬qIl�{¦x_v_mOs\yp{�v �Æ � é �   �0þ É:ÊÌË!ôuÇ�Ó}Ñ]Ò�É#öXË�Í�Î�Ï�ÐuÍ¦ÊÌÑ_ÐuÈWõcÒ±ÿ
E l�{¦xzypo£wtmYvz�£w�s\{£���}npsum¤v_mOs\qz·«yp{£��wtmzmzl\m ð �´í�Á�����¢ �}w�mzw:xz�¦n�vYl\¥�w:���¦suvzy�l�{Ü\è�ypx�o}wtmOy��\w:oÙy~{�s�xzv_mOs\y�����v_¥µl\mzkVsumOo�§�s\{}{£wtm�s\{}oÝ�}mzlÚ�«ypo£w:xvz�£wÔs\{}���}npsum��l�xzy�vzypl�{�wtmOmzl\m ð s\x¬s¨¥Ì�}{}qIvzypl�{�l\¥�vzsumz�\wtvfyp§�su�\w�qIl|l\mOo}y~{}suv_w:x �
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