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V`PSBDT IF?CEc[�OjWXPXBFYQIF?CT YQG\RC<CIHÍCIF?CEc]kEHI�PaV�RUPSIDEHGMIDYq[�OQOjo�NMYZ]kYjdCOQE}PXdC�_El=pIe]�V`PSBDT IF?CEc[�OQWSPXBFYQID?\T PX<CIFRC<CI�r

symmetry axiseye

up vector

near
far

azimuthal opening angle

altitudinal
opening angle

(view direction)
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WSBe[aRC?hr�­ OjYZ]_I�PaV�=APXGU]_IDBe[aYQGMIe]�Yq]!YjGCYQIFYZ[aOQYQ¯�EaK�IDP&ID?CE+V`PS<CB�?>[�OäVf]_RU[X=AEa] { ?CP�]kE�YQGMIDEHB�]kEa=pIFYQPSG.Yq]!IF?CE+NMYQE {V`BF<U]kIF<CT�r3st?CE�]_PX<CB�=pE�=AEHOQOiYZ]�RCOZ[S=pEaK1PXG¦["]kI�[X=e�^g�[aGUKÂ[�BDEl=p<CBe]_YQN�E�]kEl[�Be=e?ydUEHWXYjGU]pr#�|[X=e?ÂRUPXBFIe[aO
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[m]kYQG\WXOQEiOQYjGCEa[�B8=pPSGU]kIFBe[�YjGJI8IDPbIF?CE}]kYjWX?MIDOQYjGCE�]_RUEa=pYäÀ�=H[�IFYQPXG�ÍXID?CE�ElKJWXE�[�GUK�ID?CEiEHo�E�]_RU[�G&[�RCOq[�GCE�g { ?CP�]_EPSBDYjEHGJI�[�IFYQPXG�YZ]|=e?CP�]_EHG,]_P+ID?>[�ItYjIe]�RUP�]_YQIDYjN�E�?>[�OäVf]_RU[X=AE�=pPXGMIe[aYQGU]�IF?CEbYQGMIDE�BDYQPSB�P�VLIF?CEm[X]D]_PM=pYZ[aIDEaK�RUPXBFIe[aO
Æf�nYQWS<CBDE�
�Çer}st?CE��m����[XKJNS[aGU=pEa]�BDEa=A<CBe]_YQN�EHOjo�PSGCOQo�[X]}OQPXG\W�[S]�ID?CE'=p<CBFBDEHGMI�RUPXBDI�[�O|]_Eav�<CEHGU=pEc[SKJT�YQI�]
[�]_YQWS?JIFOQYQG\EbID?CBFPX<CWS?�ID?CE�EHo�E�r
st?\Ea]kE,=APXGU]_IDBe[aYQGMIe]�[�BFE
=�[X]kI�[S]�[ I { PX�fKJYQT�E�GU]kYjPXGU[aO�OjYQGCEl[�B+R\BDPXWSBe[aT [S]%V`PXOjOQP { ]pryÃÏV}ID?\E
������RCOq[�GCE=APXGU]_IDBe[aYQGMI+?U[S]%GCPSBDT,[aOiÜ��Xg8[�GMo1]_Ie[adCdCYQG\W�OQYQG\E�IF?CBDPS<CWX?yID?\E�EHo�E&[�G>K)IF?CE&[X=pIFYQN�E�R�PSBDI�[�O}]kElv¤<CE�GU=pE
T�<U]_I�?>[lN�Ec[�KJYQBFEa=pIFYQPXG&N�Ea=pIDPSBtÞy]_<U=e?.IF?U[�I

Ü����HÞ������ V`PSBb[aOQO����
�}PXIDE�IF?U[�ImID?CE�OjYQGCEa[aBbRCBFPXWXB�[�T®Yq]�I { PX�fKJYjT�EHGU]_YQPXG>[�O8]kYQG>=pE�[�OjO�P�ViID?\E�RCOZ[aGCEa]�=pPXGMIe[aYQG�IF?CE�EHo�EHRUPXYjGJI�ÍIF?CEHBFEpV`PXBFE�g { ExGCE�EaK PSGCOQo¦=APXT�RC<\IDE"[ 	��F�p�f���
IF?U[�I�?U[X]�[uGCPSGC�`GCEHW�[aIDYjN�E1KJPSI
RCBFPMKJ<U=pI { YQIF?ÊEa[S=@?
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PaV}ID?CE�RCOq[�GCE�GCPXBFT,[�Oq]pr�~"E�EHz\[�T�YjGCE+IF?CYZ]c=pPXOjOQEa=AIDYQPSG�P�V}IF?CBDEHE���=pP�E��,=pYjEHGMI�OjYQGCEa[aBc=pPXGU]_IDB�[�YQGMIe]bV`PXB'[
V`El[X]kYjdCOQEi]_PXOQ<\IDYQPSG�YQGcOQYQG\Ea[�BLIDYjT�E|<U]kYjGCW�[�OjYQGCEa[aBnR\BDPXWSBe[aT�T�YQG\W}[�OQWSPXBFYQID?\TÌÆ_��EHYqKJEHO 	��
� 	aÇeriÃfV>ID?CEiOQYQG\Ea[�B
R\BDPXWSBe[aT½Vf[aYQOZ]|IDP�ÀUGUK,[+]_Ie[�d\dCYQGCW�OjYQGCE}ID?\BDPX<\WX?,ID?CE}EHo�E�g�IF?CEbT�P�]kI|BDEa=AEHGJI|RUPXBFIe[aO^YZ]|YQT�R>[X]D]F[�dCOjE�g�ID?CE
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[X=pIFYQN�E�dCB�[�GU=e?xPaV}ID?CE
�m����IDEHBFT�YQGU[aIDEa]Ar
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�|PSGJN�E�z�PXdC�_Ea=pI�]�[�O { [HoC]|?U[HN�E�=pPSGJN�EHz�]_YQOj?CPX<CE�IDIDEl]pÍJYjG,ID?CE�=�[X]kE�PaV|[azJYq[�O^dUPazMEa]pgMID?CEc]kYjOQ?CPS<CEHIFIDEbEaKMWXEa][aBDEbEl[X]kYjOQo�PXdCI�[�YjGCEaK�NJYq[�[+Ie[adCOQEH�`OQP�PS�J<\R.PaV�IF?CE�EHo�E}R�P�]kYjIDYQPSGhr  �E�GCEHBDYq=H[�OjOQo�g�[�=p<\d�Em?U[X]}[+?CEHz\[�WSPXGU[aO
]_YQOj?CPX<CE�IDIDE�ÍJ[aW�[aYQGhgMEa[X=e?�]_YQOj?CPX<CE�IDIDE}EaKJWSEb]_RU[�G>]�[%RCOq[�GCE { YQIF?�ID?CE}EHo�E�gSPXBDYjEHGMIDEaK�]kP'[X]�IFP�=pPSGJI�[�YjG�ID?CEPSdC�_Ea=pI}=pE�GJIFBDPXYqK.YjG
YQI�]!RUP�]kYQIFYQN�Ec?U[�OæVf]kRU[S=pE�r}st?CE�[a<CWXT&EHGJIFEaK,]kEHImP�V|OjYQGCEa[aBb=APXGU]_IDBe[aYQGMIe]�Yq]!E�zC[aT�YQGCElK
V`PSB}[�]_YQWS?JIFOQYQG\Eb<U]kYjGCW�OQYjGCEa[aB�RCBDPSWXBe[aT�T�YjGCWCgM[X]�dUEpV`PXBFE�r
Ñ
¢J§UÒy¢�Óa©aÔÏÕ+¥ ÔZÓaÜn¢M«H«H¢M«+Û_§U© 	iÔÏÜL¢Já\© �%©a§UØU©aáCÒyÒuÔ`ÜLØ

~"E { YZ]_?ÊIFP3KJEpÀUGCE"WXE�PXT�EHIFBDYq= { YQIFGCEa]F]kEa]wV`PSB,d�PSID? IF?CE ]k<U=H=AEa]D]�[aGUK Vf[aYQOQ<\BDE"=H[S]kEa]�YQG¿IF?CE �b���UÍYfr E�rjg�WSEHPXT&EHIDBFYZ=u�FRCBDP�PaV��ÂKC[aIe[xV`PXB,ID?\E�YQGU]_Ie[�G>=pEa]�YjG { ?CYZ=e?ÂEHo�E��ÏdU[S]kEaK¿]_YQWS?JIFOQYQG\Ea]�KMPÂ[aGUK¿KJPyGCPSIE�zJYq]kIHr�st?CE { YQIFGCEa]F]mV`PSB+IF?CE�]_<U=H=pEl]D]�=H[X]_E�Yq]�]kIDB�[�YjWX?MIkV`PXB { [aBeK �+IF?CE�OQYQG\Ea[�BbR\BDPXWSBe[aT�=pPST�RC<CIFEa]b[aGUKBFEHID<\BDGU]�[�N�Ea=pIFPXB { ?CP�]kE+YjGCGCEHB�R\BDPMKJ<U=AI { YjID?�[�OjOhP�V|IF?CEc[X=pIFYQN�Ec=pPXG>]kIDB�[�YjGJI�]tYZ]�R�P�]kYjIDYQN�E'ÆÏID?\YZ]}=H[�G,dUE]_IDB�[�YQWS?JI_V`PXB { [�B�KJOQo�=e?CEa=e��EaK�dMo,EHzC[aT�YQG\YQGCWcID?CYq]!RCBFPMKJ<U=pI}V`PXB}Ea[X=e?�[S=pIDYjN�E+=APXGU]_IDBe[aYQGMIpÇ�r�st?\E { YQIDG\Ea]D]YjG�ID?CYq]b=H[S]kE�?U[X]�[�G"PXdMNMYQPX<>]�NJYq]k<U[aO�BDE�RCBDEa]_EHGMIe[�IFYQPSG ��[�OQYjGCE�]kE�WXT�EHGMIHgUPXBFYQWSYQGU[aIDYQG\W
[aIbID?\E�EHo�E�g^[aGUK
E�GUKJYQG\W�[�I�ID?\E%R\OZ[�G\E%PaV|ID?\E%G\E { OQo�E�GU=pPX<\GJIFEHBDEaK�R�PSBDI�[�OiÆ��nYjWX<CBFE 	 �¤Ç�r
st?\E { YQIFGCEa]D]bV`PXBcID?CE�Vf[aYQOj<CBDE&=H[X]_E�YZ]c]kOjYQWX?MIDOjo�T�PXBFE�=APXT�RCOjEHz�r�~"E�T�<>]kIc=pPXG>]kYZKMEHB+IF?CE�OQYjGCEa[aB%R\BDPX�WSBe[aT�T�YQG\W�[�OjWXPSBDYQIF?CT�ÆÏIF?CE�KJYq]D=p<>]D]kYjPXG�?CE�BDEbV`PXOjOQP { ]�ID?>[�I}P�V}��EHYqKJEHO 	��
� 	aÇer�st?CE'[�OQWSPXBFYQID?\T Yq]!WSYQN�EHG[�]kE�I�� �bPaV|?U[�OæVf]kRU[S=pEa]AgU[�GUK�[+OjYQGCEa[aB�PXdC�_Ea=AIDYQN�E}V`<CGU=pIFYQPXG,IFP�T�YjGCYQT&Yä¯�E�r �!Ea=A<CBe]_YQN�EHOjo�gXID?\E�[�OjWXPSBDYQIF?CT
BFEHT�PaN�Ea]L[%?U[aOäVf]_RU[X=pE��´V`BDPSTÌIF?CE�]_EHIHgM[�G>K.=APXT�RC<\IDEa]�ID?\E�PSRCIDYjT�<CT { YQIF?�BDEa]_RUEa=pI|IDP�IF?CE�BFEHT,[aYQGCYjGCW?>[�OäVf]_RU[X=AEa]pr�st?CEcBDEHT&P�N�ElK
?>[�OäVf]_RU[X=AE+YZ]}ID?CEHG�BDEHR\OZ[X=AEaK^g�[�GUK�ID?CE'=pPXT&RC<CIDElK
PSRCIDYjT�<\T YZ]�E�zC[aT�YQGCElK
{ YjID?"BDEa]_RUEa=pI�IDP,ID?\YZ]b?U[�OæVf]kRU[S=pE�r,ÃÏViID?CE�PXR\IDYQT�<CT YZ]bYQG"ID?CE�?U[aOäVf]kR>[X=pE�g { E�[aBDE&KJPXGCE�r,ÃfV�YQI�YZ]bGCPSIHgIF?CEHGhgMYäV8ID?CE�BDE�YZ]�[aGJo�V`El[X]kYjdCOQE�]kPXOj<CIDYjPXGhgCIF?CEHBFE%T�<U]_ItdUEc[�]_PXOQ<\IDYQPSG,PXG���gCIF?CE�d�PS<CGUKJYjGCW�?JoMRUEHBDRCOq[�GCE
PaV�� Æ`ID?CYq]�Yq]%IFBD<CE�dJo"=APXGMN�EHzJYjI_o
P�V}IF?CE�V`Ea[X]_YQdCOjE�BFEHWXYjPXG^Ç�r
st?M<U]pgLID?CE
[�OQWSPXBFYQID?\T®RCBDPX�_El=pIe]�ID?CE&[X=p�
IFYQN�E'=pPXGU]_IDB�[�YQGMIe]bPSGJIFP	� [�GUK"]kPSOQN�E�ID?\E�

��	p�fKJYQT�E�GU]kYjPXGU[aO�OQYjGCEa[�BmRCBDPSWXBe[aT®ID?CE�BDE�r�Ã�GJV`Ea[S]kYQd\YQOQYjI_o�YZ]
El]kIe[adCOQYq]k?CElK { ?CEHG�IF?CEc[�OjWXPXBFYQIF?CTÌR\BDPX�_Ea=AIe]�IFP�[+PXGCE���KJYjT�EHGU]_YQPSGU[�OURCBFPXdCOjEHTÌYjGU]kI�[�GU=AE+[aGUK�ID?CE�[X=pIFYQN�E=APXGU]_IDBe[aYQGMIe]}[�BFE%V`PX<\GUK.IFP�dUE+YQGMV`Ea[X]_YQdCOjE�rt�CPSB�PS<CBbRCBFPXdCOjEHT�gJIF?CYZ]�T�Ea[aGU]tID?>[�I}ID?CBFEHEc=pPXGU]_IDB�[�YQGMIe]m[�BDE
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{ E�=H[�G"]_EHE�ID?CBFPX<CWS?xIF?CE�PSBeKJYjGU[�BFYQOjo.PSRU[Xv�<CE { [aOQOZ]�[aGUKx=AEHYQOjYQGCWMÇer ��PSIDE�ID?\E�NMYZ]_<U[�O�BFEHRCBFEa]kEHGMIe[aIDYjPXGU]PaViID?CEcPXdU]_EHBDN�EHB�g^[�PXGCEH�`EHo�EaK�]kIFYZ=e�J�ZÀUWX<\BDE�g�[�GUK
IF?CE�YQG>]kIe[aGJI�[�GCE�PX<U]�NMYQE { V`BD<U]_ID<CT�g�EHT
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�nYjWX<CBFE�� ��st?CE�R�PSYQGMI�PSdU]kE�BDN�EHB 'Î]+NMYQE { r �}PXIDE
=pPSGJIFBe[X=AIDEaK�NMYQE { V`BF<U]kIF<CT�r
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