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Case 2

Case 3

Case 1

d

FWHM

M/2
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C�DFEHG�I(J K LNM�EOJQPSRUT�IQT�CBD�JVE�I�E�D G�JWD RYX D'Z1TS[\X�D3[�]1^_T�J IU]1C�[HT�J
PSD G�IQD ]1R(J J`I(a PUb@JcD3dfe Lg[hE�G1T�J [iE�G1T�J
J�]1R`dja PST�J E<J`D klJ�]1R�dla PST�JSm�n�R(a M�E�T�G�I CBD3[�o�n D�G�J
X D3[�]1^_T�J X�D3[�]1^_T�IQR�EOPpRUT�n3E�D G PU[�D�J�T�M�klJ�]1R`dja PST�J

dqRUT�r ]1T�G�PUE�T�J IQR(a3G�J�dqD RU^sE�G�IQDutvD ]1R�E�T�RwM�D ^uaxEHG PSD ^_C�[�TSZyG�]1^{zBT�R(J
^_D ^_T�G�I(J PST�G�IURQD3EOM1J�|�}�}<} IU]1C�[HT�J

C1R�E�G�PUEHC�ax[~a'Z@T�J PSD ^_CBD ]1G�M%^?D ^_T�G�I(J X�T�PSIQD R(J
a3I�[Oa J ^_D1M�TS[�D3dfa'X T�R(a3n�TwD zv��T�PSI J�]1R�dla PST�JY��X D3[�]1^_T�J

� aFz�[HT���}�K1��tvT�a3IQ]1RQT � o�C�T�J

TSZ1IQR�E�G�JVEOPwaFRQTYIQ�1TYRUT�J�]�[�I~DFd\a3RQI`Eh��PUEOa'[�D zv��T�PSI(JAC1RUT�J�T�G�I�E�GuIQ�1T�JQP�a3G�}��AZ1IQR�E�G�JVEOP�dqT�a3IU]1RQT�Jfa3RUTwPSD ^_^_D�G�[Ho
RQTSd
T�RQRQT�M?IQD�a J���M�]�PUE<ax[�^ua3RQb�T�R(J�| a J�IQ�1T�o_a3RQTWEHG�IQT�G�M�T�M?IQD�C1RUDxX�EOM�T�a�J�I(a3z�[�T�D z1��T�PSIQklM�TS��G1T�M?RQTSdqT�RUT�G�PST
d
R(a3^_T }

� G�IUR�E�G�JVEOP�dqT�aFIQ]1RQT�Jpa3RQT�]�J�]�a'[i[�o�PU�1D�J�T�G�a J�IQ�1T�z�D�]1G�M1a3R�E�T�JpD3dfC1��o1JVEOP�a'[�J�IURQ]�PSIQ]1RQT�J�}��fD�G1T�J`IQRQ]�PSk
IQ]1RQT�JAa3RQT�DFdqIQT�G�IQ�1Tf^?D�J�I�R�E�n3EOM�a3G�M�J�D�aFRQT�n D�D@M�PQ�1D3EOPST�J.Eid�IQ�1T�opTSZ�EOJ�I�E�G�z�D�IQ�{JQP�aFG�J�}A��E�IQ��dq]1G�PSI`EHD�G�a'[
a3G�M�a3G�a3IQD ^�E<P�ax[vJQP�aFG�J�D3d�IU�1Tf�1T�a M�|3IQ�1Tcz1R(a'E�G_J�]1R�dla PST�EOJAD3d
IQT�G�]�J�T�M6�i�xK�| ���3��z1]1IAIQ�1TfT�C�EOM�T�RQ^�EOJ�D3d�IQ�1T
�1T�a M6P�a3G6z�T�D z1I(a'E�G1T�M?d
RQD ^��c� � IQR(a3G�J�^�E<JUJVE�D G JUP�a3G�JQ¡�a3G�M_^6a�o�C1RQD3X�EOM�T�a�J���a3RQCBT�Rfd
T�a3IQ]1RUT{������|�¢3�l}
� G�IQR�E�G�JVEOP?d
T�a3IQ]1RQT�J�J��1D�]�[<M£G1D�I{zBT M�TSd
D RQ^6a3z�[�T%D z1��T�PSI(J�|A]1G�[�T�JQJ�IQ�1T�J�T%a'[�D G1Tya3RUT_IQ�1T%D z1��T�PSI(J�IQDyzBT
RQT�n3EOJ�IUT�RQT�M�}�¤¥PSD ^_C�a3R`E<J`D G_D3d�J�D ^?TYD3d�IQ�1TYCBD�JQJVE�z�[�T�PQ�1DFE<PST�J�d
D R�d
T�a3IQ]1RUT�J�D3d�IQ�1Tw�1T�a�M�¦Ya J�CBT�R�dqD�RQ^_T�M
z�ou��D3¦YRSau�§¢ ¨'�l} � ��EOJcEOJ�J�]1^_^ua3R`EH©�T�M1ª�E�G � a3z�[�T���}«�B}

� �1T�RQT aFRQT_^ua3G�o�M�Ei¬�T�RQT�G�I{I�o�C�T�J�D3dYTSZ1IQR�E�G�JVEOP?dqT�aFIQ]1RQT�J?­
��M�]�PUEOa'[OJS®�IQ��aFI{a'[i[�D3¦�IU�1T M�TS[iE�G1T�a3I�E�D G
D3d�IQ�1T_D z1��T�PSI�¯�J�RUTSdqT�RQT�G�PST�dqR(aF^_T }ut.EOM�]�PUEOa'[~^6a3RQb T�R(J�­�PSD ^_^_D G�[�o°C�DFEHG�I(J�D R�[iEHG1T�J�®�aFRQTuPSD G�J�IURQ]�PSIQT�M
IQD£dla PUEi[iEHISa3IQT�T�a J`ogJ`T�n ^_T�G�I(a3I�E�D G�} � �1T�o±a3RQT°[iE�^�E�IQT�M²z�o±IQ�1T�a P�PS]1RSa PSo±D3d{RQT�CBT�a3IQT�M±CBD�JVE�I�E�D G�E�G1n
a3G�M³J�T�n ^_T�G�I(a3I�E�D G�} � �1T°^ua3��D R�[iE�^�E�I(a3I`EHD�G�J6D3d�TSZ@IUR�E�G�JVEOP°^ua3RQb�T�R(J_a3RQT´IQ�1T%E�G�a3z�Ei[iE�I�o¥IQD�zBTµ]�J`T�M
RQT�IQRUD�J�C�T�PSI`EHX�TS[HoyaFG�M6IQ�1T{M�EOJQPSD ^�dqD RUI�E�G�¶1E<PSIUT�MyD�G%IQ�1TpC�a3I�E�T�G�I�}
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� u1]�hj]�lmu1\�T[� a1]�_BZ3ij]�o3r
hj]�\�h(ZQTeY�o im]�V�r«o�i¬_�Xy]�lmTb­�l®S�o1V1Z'YbT�h�T�]�_�� � o�S�X�Z3i�T[_�o \�_.o3rHSzZ3\�a�Z'Y¯hmi(Z lmT�\1°�� lpo a1\�hj�
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K�NPRbaLcbK�^)k�NPM�X�RbILK �?�'���>���h��� W\^�RdILK�`
aLM�[oR�W�T M�sPN']�aLK wUx�ILK
cbK��PWY^�Rdc(NPR�W�T M�mLcdT�[oK�^b^tNPRbRbK�irmLR(^�RbT%}�M�X�RbILKURbc(NjM�^>`zT�cbi3NPR�W�T M � W�M�T c(X�K�c�RdT%ipW�M�W{i�W{ �K�RbILKUcbK�^�W\X�a�N?]/w
¡ ^>W�ML�P]�K%M�aLirK�c�WY[�N']us?N']�aLK%[�NPM¢a�^Za�N']£]{Q¤g�KymLcbT�X�a�[oK�X¤`
cbT i¥RbILK3[dILT�^�K�M¤`zaLM�[oRZW{T�M�wqx�I�a�^fSuILK�M�RbILK
`
aLM�[oR�W�T M3I�N�^�Nf �K�cbTts?N']�aLK�W{RDcbK�mLcbK�^�K�M�R(^�MLT�X�W\^d[oK�cbM�W�g�]{KpX�W£¦§K�cdK�M�[oKeghK�R�S�K�K�MURdILKuR�S_T�^ZK�R(^�TP`;`zK�NjRbaLcbK�^�w

x¨ILK�[oT iUm�NPc�WY^�T�M%`
aLM�[oR�W�T MO[�NPM%coNPML� K�`
cbT i©RbILK�^�W{irm�]~WY^�RZW\[�RbTURbILK�[oT irm�]{Koª�w ¡ `zRbK�c�RbILK�X�Q�M�NjipWY[
`
K�NPRbaLcbK�^�aLM�X�K�cb��TON%« ¬­Rbc(NPM�^>`
T cbiyNPR�W�T MqRdILKUcbK�^�a�]�R�W�ML�%`
K�NPRbaLcdK�^�S�W£]~]�g�KpW�M¢N�[oT M�R�W�M�aLT a�^Z®�X�T�i3N'W�M�w
x�ILK�cbKo`
T cbK%RdILKq[oT iUm�NPc�WY^�T�M�`zaLM�[oR�W�T M¯i3N'Q�g�KlX�WY^b[ocbK�RbK�T c3[oT M�R�W�M�aLT�a�^tW�M°M�NPRbaLcdK w¢HJILK�M±a�^>W�ML�±N
X�WY^b[ocbK�RbK�`zaLM�[oR�W�T M¤RbILKt`zK�NPRdaLcbK�^eNjcbKU[oT iUiUT M�]�Q�mLcbT ²�K�[oRbK�X�T M�RbT3RdILK�^�]~WY[oKUm�]YNPMLK�^³TP`_RdILK�^ZR(NPR�WY[pXLNPR(N
^�K�R�k´T c�cbT aLM�X�K�X%RdTpW�M�RbK���K�cus?N']�aLK�^�w

�>RfWY^tI�W�� I�]�Q¢X�K�^>W�c(NPg�]�K%RbT�a�^�K3Ny`
aLM�[oR�W�T M�SuI�WY[bI¤WY^pN%iUK�RbcZW\[Pk�NPM�X�RbILK�cbKo`
T cbKUI�N ^³RbILKp`
TP]£]�T?S¨W{ML�
mLcbT mhK�cbR�W�K�^��

µ wux�ILKf�P]�T g�N']0i�W{M�W�ipaLi¶W\^�cbK�N [dILK�XyT M�]�Q%SuILK�M�RbILKfR�S_TU^�K�Ro^�TP`�`zK�NPRdaLcbK�^�NPcbK�WYX�K�M�RZW\[�N?]

· wux�ILK�`zaLM�[oRZW{T�M%WY^uK�|�a�N']0cdK���NPc(X�]�K�^b^�Tj`vRbILKfT�c(X�K�cuTP`9[oT iUm�NPcZW\^ZT MyW�MqRbI�NPR �'���0¸'�(��¹)�����'����¹P�(��¸�� w

«´wux�ILK�Rbc�WYNPML�P]�K�W{MLK�|�a�N']£W�R�Q�ILTP]YXL^;ghK�R�S�K�K�M³W{M�X�W�s�WYX�a�N']L`zK�NjRbaLcbK�^�w �'���b�>º��d»e�'�Yº��b¼h��½��7�'���b�o¼h�u¾��d�Gº��(¼U¿
À �oÁ

¡ MLT RbILK�c�a�^ZKo`za�]�mLcbT m�K�cdR�Q�WY^tRbI�NPRfRbILKyTPs K�c(N']£]�`
aLM�[oR�W�T M�g�KyiUT MLT RbT�M�W\[PÂ�N ^³RbILK3X�W£¦�K�cbK�M�[oK%g�K�R�S�K�K�M
RbILK�`
K�NPRbaLcbK�^_W{M�[ocdK�N ^�K�^�RbILK�`zaLM�[oRZW{T�M%WY^uMLT�MLVGX�K�[ocbK�N ^>W�ML��w
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,.-�/10+24352�/(3�6�798�:;79<>=@?BA12DCFE GIHJE�3�2�KLE>-�GIE A12M/10�?>NIE N+2M-
2�?>/1O+A12 P�/10+2DAQ2�3SRTK�O�?'U�E>-�/10+2VCFE GIH�?BA�RT3�E N
-
O+N�CF/�R�E NWRT3�X�? 352�KWE NY3�E�GI2�GI2�/10+E+KZ-[E�A�/10+2DCFE GWX�R�N�R�N+\�E>-�?'U]U�/10+2_^>?'U�O+2�39-
E A�/10+2�R�N�K�R�^�R`K�O�?aU�-[2�?B/1O+A12�3�b
c�0�RT3VGL2�/10+EdKfe�R]U]UgXJ2IK�2�H�2�N�K�2�N�/hE�Ni/Q0+2h/�j�H�2�3�E>-k-[2�?B/1O+A12�3�bVl�N�jiCFE GIH�?BA�RT3�E Nf-[O+N�CF/5RmE�Nn3�0+E O�UTKoXJ2
?>X�U�2�/QEh/QE>U�2�A(?>/12V^>?>A�RT?>/�R�E N�3pR�NqE A(K�2�AM/1EI?'U]UmE>er/10+2V0+2�O+A�RT3�/�RTCZ/1EZs�N�Kq?BN%E H+/�R�GY?'UtGu?>/(CQ0�b@cp0+2�O�3�2VE>-
GIE AQ2_-
2�?>/1O+A12�3vO�3�O�?'U]U�j%H+A1E>^ RTK�2�3vR�N�CFA12�? 3�2�KuAQE X+O�3�/1N+2�313)b�l;X+A�R�2F-@3�O+GLGY?>A1jIEB-�-
2�?>/1O+AQ2�3g?BN�KYCFE GLGIE N
CFE GIH�?BA�RT3�E Nu-
O+N�CF/�R�E N�3�RT3MH+A12�3�2�N�/12�KuR�Noct?>X�U�2Zw�byx+b

z|{�}+~>���'{ ���|���|}��>�T�)����z��9���B~����|� �������i{J��~��
A(?'e;K+?>/(? K�R]��2�A12�N�CF2�3�E>-|RmN�/12�N�3SR�/�j -
2�e;^a?BA�RT?>/�R�E N�3�6�31?>GI2VGLEdK+?'U]R�/�j�=

CFAQE�313���CFE AQA12FUT?>/�R�E N A(?'e;K+?>/(?d��X�R�/1GY?>H�P�2F�+H�2�N�3SR�^ 2
H�E>R�N�/(3 K�RT3�/(?>N�CF2 ?>N�j%K�R`35/(?>N�CF2V-
O+N�CF/�R�E NfE AD?>H+H+A1E'��b

CFE N�/1E O+A(3 K�RT3�/F?>N�CF2 P
35O+A�-.?�CF2�3 HJ2�A1H�2�N�K�RTCFO�U[?>A�K�RT3�/F?>N�CF2 CFE GLH+O+/(?>/�R�E N�?'U]U�j%2F�+H�2�N�3SR�^ 2
^ E>U�O+GI2�3 K�R]��2�AQ2�N�CF2�3_E>-�^ E>U�O+GI2�3 N+E N+�
E>^ 2�A�UT?>H+H�R�N+\u^ E>U�O+GI2VE A�61��� ��=

-
A12���O+2�N�CQR�2�3 ��E O+A�R�2�A4CFE�A1A12FUT?>/�R�E N CFE GLH+O+/(?>/�R�E N�?'U]U�j%2F�+H�2�N�3SR�^ 2
GIE GL2�N�/(3 K�RT3�/(?>N�CF2 3SR�GIH�U�2

H+A�R�N�CQR�H�?'Ug?'�+2�3 AQE /(?>/�R�E Nq?BN+\>U�2�3_:�K�RT3�/(?BN�CF2 3SR�GIH�U�2

c9?>X�U�2�w�byx��tl�� O+GIGY?BA1jYEB-v��2�?>/1O+A12�3_?BN�Kf��E A1A12�35H�E N�K�R�N+\f��E GIH�?>A5R`35E Nq�+O+N�CF/�R�E N�3

�MR]��2�A12�N�CF2�3�?>A12Z/10+2h3SR�GIH�U�2�3�/�-
O+N�CF/�R�E N ?>N�Kf?>A12�O�35O�?'U]UmjoC�?'UTCFO�UT?>/12�KoX�jq?>A�R�/10+GI2�/5R`CZ3�O+X+/1A(?�CF/�R�E N�P
?'U�/10+E O+\�0�/10+2YX�R�N�?>AQjnlV¡D�WPk¢D£VP9E AW¤V¢D£¥E H�2�A(?B/�R�E N�3ICFE O�UTK�X�2%O�352�K¦b §¨0�R]Um2fN+E A1GY?aU©R�ª�2�K�CFA1E�313��
CFE A1AQ2FU`?B/�R�E NoRT3�3�/5R©U]U�/1E�E%N�O+GI2�A�RTC�?'U]U�j 2F�dHJ2�N�3SR�^ 2L-[E A�«��WP+R�/hC�?BN X�2IO�352�KoE N 3�/(? CQ¬+3_E>-_­ �®R�GY?>\ 2�3MR]-
/10+2uA12�\>RT3�/1AF?>/�R�E N H+A1E+CF2�313WC�?>N�X�2uA12�K�O�CF2�K�/1Ef/�e�EqK�R�GI2�N�3SR�E N�3)b �MR`35/(?>N�CF2�3W?>A12u/10+2IGIE�3�/hCFE GLGIE N
CFE GIH�?BA�RT3�E N%-
O+N�CF/�R�E Nn?BN�K%e�R]U]U�X�2IK�RT31CFO�313�2�KiRmNoGIE�A12hK�2�/(?aR©U�UT?>/Q2�A�b_lrUT?>A1\�2¯?BGIE O+N�/_E>-�/10+2�E AQ2�/�RTC�?'U
?>N�K°H+A(? CF/�RTC�?'Ute�E AQ¬±?'U�E N+\LU]R�N+2�3V3SR�GWR]U`?BAV/1EIA12�\>RT3�/QA(?>/�R�E N%e�R�/10o3�O+A�-�? CF2�3M0�? 3_E+C�CFO+A1A12�K±R�Nq/10+2W?>A12�?WE>-
CFE GIH+O+/Q2�A�^�R`3�RmE�NuRmNu/10+2V?>A12�?�E>- � �
�
�T�
²�³ 	Z³ 	��
	'�(´W�"#�� �
�"! # bkc�0�RT3�e�E AQ¬�E NI/Q0+2DA12�\BR`35/1A(?>/�R�E NLE>-t3�O+A�-�? CF2�3
0�? 3kK�2�^ 2FU�E H�2�KuN�O+GI2�A1E O�3�CFE�GIH�?>A�RT3�E NL-
O+N�CF/�R�E N�3�X�? 352�KIE NuCFO+A1^a?>/QO+A12D?>N�KWE�/10+2�Ag3�O+A5-.? CF2MH+A1E H�2�AQ/�R�2�3�P
X+O+/�0�?�3�N+E /kX�2�2�Nq?>H+H�U]R�2�Ku/1EV^ 2�A1jWN+E>RT3�jLE A�CFE GIH�U�2F�q3�O+A�-�? CF2�3�H+A12�352�N�/vRmNuGI2�K�RTC�?'Ut?>H+H�U]RTC�?>/�R�E N�3�bp� 2�2
µJRg¶·x ¸'¹@?>N�K%µ�Rm/Q/�U�2±¶·x º'¹¦-[E�A�-[O+AQ/10+2�A�R�N�-[E�A1GY?>/�R�E N�b�« �r�+E O+A5Rm2�AVCFE A1AQ2FU`?B/�R�E NqGI2�/Q0+EdK+3_?BA12VN+E /�O+/�R]U©R�ª�2�K
-
E A43�RmG¯R©UT?>AWA12�?�3�E N�3�? 3�/10+E�3�2Z-
E AVCFA1E�313���CFE�A1A12FUT?>/�R�E N�bW� E�GI2�/�R�GI2�3V/Q0+2¯CFE�GIH�?>A�RT3�E Nf-
O+N�CF/�R�E N GY?'j%XJ2
O�3�2�KuK�R�A12�CF/�U�jI/1E�C�?'UTCFO�UT?>/12V/Q0+2_E H+/�R�GY?'U�/QA(?>N�3S-
E A1GY?B/�R�E N�P ? 39e_0+2�Nu/10+2D?>N+\BUm2�X�2�/�e�2�2�NIH+A�R�N�CQR�H�?'Ut?'�+2�3
RT3_O�352�Ku/1EY?'U]R�\ Nq/Q0+2�Gqb
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+%,"-�.�/10�2435-6/10�798;:�3<,"=?>�@�ACB�D1.�/<.�,E@�0
F�G<HJI�KML�NPO4Q�RPHJSTH�N�UVH�H�QXWYH�O4N[Z<\]H�L�KML^N]G<H`_`a�L�Ncb<\]H�deOefgH�Q�N^WYa�\]_ha4WiRPa�_`b�O4\�KML�a Q�jlkmG<H�QCN]G<H;WYH�O4N[Z<\]H�L
O'fnf�a4UoO`I�KML�N(O4Q�RPHpWYZ<Q�RPNqKga�QrN]a`STH�Z�L�H�I1s5KgNtKML�_`a�LqNuRPa _`_`a�Q�fgv%w�Z�R[fnKMI�H�O4QCI�KML�N(O4Q�RPH�x�y

z?{n|�}�~'�(�4~'�(�'~��(�)|�}��)�(�4�4�(�'�����1��� |�}T~���}��'� ��� |��4~����4�'� ��� |��'~������'� �
S<Z<N�a N]G<H�\�fgH�L[L�RPa _`b<Z<N(O4NqKga�Q�O'fnfgv�I�H�_lO4Q�I�K�Q<�cW
Z<Q�RPN�K�a Q�L�LqZ�R]G`O L1N[G<HiR[fMO L[L�a4W�Q<a�Q<�
Q<H���O4N�K�d HPf�v�U�HPK�� G�N]H�I
O4S�L�a�fgZ<N[HcW
Z<Q�RPN�K�a Q�L�y

z?{n|�}T~��P�4~��P��~)�(��|�}T���P�4���P���)���1�9�P� ��}�~��C}T� � � ��~e���e~����4� � � ���e����~��C��� �
|�N]G�KML�KML���Z�LqNu��O4Q<G�O4N]N(O�Q�I�KML�N(O�Q�RPH�U�G<H�Q�� � �m� ~ �m� � �¡ 4��O4\]Hca4W
N]H�QlK�_`b�f�H�_`H�Q�N]H�I1j

kmG<H�Q�O4Q%K�N]H�\(O�N�K�d H¢L�a�fgZ<NqKga�Q£\[H�¤ Z�K�\]H�L�\]H�bTH�N�K�N�K�d HJR�O'fMRPZ�fMO4N�K�a Q�a4W�N[G<H¢I�KML�N(O4Q�RPH^W
Z<Q�RPN�K�a Q�L�s�O4Q�O4b<�
b<\]a'¥�Kg_lO4N�K�a Q¦_JO'v�STHVQ<H�RPH�L[L]O4\]v j�§�Q<HtUiO'vcN]G�KML�R�O4Q6S�H�I�a Q<H�KML�UiKgN[G;OcI�KML�NPO4Q�RPH�N]\(O�Q�L¨WYa�\]_©|�ªcF��(j�«P¬
I�KML�N(O4Q�RPH¦N]\PO4Q�L¨W
a \]_JO4NqKga�QrRPa Q�d�H�\]N(L�O`S�K�Q�O4\]v�I�K��4K�N(O'f�K�_JO4� H s�RPa�Q�L¨KML�N�K�Q<�%a4W�W
H�O4N]Z<\]H¦O4Q�I?Q<a Q<�"WYH�O�N]Z<\]H
b�Kn¥5HPfML�s­KgQ�N]arO4QXKg_lO4� H`U�G<H�\[HJO'fnfVQ<a Q<�"W
H�O4N]Z<\[H¢b�Kn¥<HPfML¦G�O'd H`OldeO'f�Z<H%RPa \]\]H�L�bTa Q�I�K�Q<��N]a%N]G<HJI�KML�N(O�Q�RPH
N]a�N]G<HlQ<H�O4\]H�L�N;WYH�O4N[Z<\]HJb�Kn¥<HPf¢{�   P��j¯®rF�G�KML^KML¦H�L]LqH�Q�N�KMO'fnf�v°N]G<H%b<\]H�RPa�_`b<Z<N(O4N�K�a Q�a4W±I�KML�NPO4Q�RPH�L`a4d H�\¦O
I�KML]RP\]H�N]H^\]H��4K�a Q�L�Z<\]\]a Z<Q�I�K�Q<�%OpWYH�O4N[Z<\]H s�O4Q�I%R�O4Q?S�H¦O4b<b�fnKgH�I²K�Q£³�ª�a \�´ ª¦j

§�Q<H�N�v�bTHVa�WµªcFcs'R�O'fnfgH�I6R]G�O4_;WYH�\�K�Q<��s R�O�Q�S�H�HP¶�R[K�H�Q�N�f�vcW
a \]_`H�IpS�v�OtN�U�a�b�O L]L¸·<f�N]H�\�K�Q<�ca b�H�\PO4N�K�a Q
a Q°O�I<O4N(OrLqH�N¢UtG<H�\]H`W
H�O4N]Z<\[H�L�O4\]H%L�H�N¦N]a�¹£O�Q�ICN]G<Hl\]H�L�N¦N]a»º¼jCF�G�KMLpKEL¢K½fnf�Z�L�N]\PO4N]H�I»K�Q¼OrL¨K�_`b�f�H
³ ª¾HP¥�O4_`b�f�H`L�G<a4U�Q?KgQ�¿�Kg��Z<\]H`À�jÁ³µju¬cL�N]G<H`_lO L�ÂlKMLc_`a4d H�I?O RP\]a�L[L�N]G<H^WYH�O4N[Z<\]H^Kg_lO4� H sTKnW�N]G<H`L�Z<_
a4W�O4Q�v�_JO�L�Ârd4O'f�Z<H�O4Q�IXN]G<H`b�Kn¥5HPf�S�HPf�a4U¾KgNpKML�f�H�L]LcN[G�O4QCN]G<HJRPH�Q�N]H�\cb�Kn¥<HPfid4O'f�Z<H s�N]G<HJRPH�Q�N]H�\�d4O'f�Z<H
KML^\]H�b�fMO RPH�I1jr¬tW
N]H�\�N�U�a%b�O L]L�H�L^a4W�N]G<H;Kg_lO4� Hl\]H�b<\]H�L�H�Q�N(LcN[G<H�I�KML�N(O�Q�RPHJN]\PO4Q�L¨W
a \]_ha4W�N]G<H6WYH�O�N]Z<\]H�L�s
U�G<H�\]H^H�O R[G%b�K½¥<HPf�\]H�b<\]H�L�H�Q�N(L�N]G<HJ«)I�KELqN(O4Q�RPH�®6N]a`N]G<HcQ<H�O4\[H�L�N�W
H�O4N]Z<\]Hcb�Kn¥<HPfÃj�Ä�L¨K�Q<�lN]G<Hc_JO L�ÂldeOefgZ<H�L
K�QrN]G�KML�L�Kg_6b�fgH^HP¥µO�_`b�f�Hc\]H�L�Z�f�N(L�K�QrN[G<H�RPa _`b<Z<N(O4NqKga�QJa4W�U�G�O4N�KML�R�O'fnf�H�I%N[G<H ���M�
Å`Æ)Ç½!'&�È I�KML�N(O�Q�RPH jV´ ª
R[G�O4_¦W
H�\±ªtKML�N(O�Q�RPH;F�\(O4Q�L�WYa \[_JL�U�H�\]HcK�Q�RPa \[b�a \(O�N]H�I²KgQ�N]G<H`L�Z<\qWÃO RPH^_JO4N(R[G�K�Q<�%N]H�R[G<Q�KE¤�Z<H�LcN[G�O4N�U�H�\]H
K�_`b�f�H�_`H�Q�N]H�I1j�F�G<H�v%O4\]H�I�KML]RPZ�L]L�H�I²W
Z<\]N]G<H�\�K�Q»É H�RPN�K�a Q£Ê<j¯´<jÁ³�O�Q�IrO4Q�O'f�v�Ë�H�IlK�QCÉ H�RPNqKga�Q£Ì<jÁ³µj�  j

§�N[G<H�\¢ªcF©O�b<b<\]a'¥�K�_JO4NqKga�Q�LcHP¥�KELqN¢L�Z�R[GÍO�LcN]G<H`Q<�
Q<HPK�� G�S�a�\JO4Q�I�a<RPN(O4� a�Q�O'f�_`H�N]G<a<I<L�s�S<Z<N�N]G<H�v
b<\]a4d�KEI�H6f�H�L]L¦O R�RPZ<\(O4N[HJO4b<b<\]a'¥�Kg_lO4N�K�a Q�Ll{� �¹'��j%F�G<H%O RPN]Z�O'f�w�Z�R[fnKMI�H�O4Q¼I�KML�N(O4Q�RPH�L6R�O4QCS�HrR�OefERPZ�fMO4N[H�I

Î�Ï�Ð�Ñ�Ò�ÓMÔ�ÕPÖ
×�Ø�Ù5Ú�Û¾ÜÝ Þ�ßà¯á âTã�ä à�å¢æPà ã Ú Ø�ç�ÕPÖ�è�Û%é



���������
	���
�������	���	��������
��� �
�"! #%$���!'&(	)�(� 
+*

   

1 0 1 2 3
2 1 0 1 2 

3 2 1 2 3
4 3 2 3 4

2-Pass Filtering
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Mask

Distance TransformFeature Image

9 1 9
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*,+(-/.�0�1�2435-�687:9<;�1�2>=?1�2@;(-�ACBD+(-$E%-F0<*,3,-HGJI>KL1�6,6DGJI>*,+(-CI
-�1M*,;(3,-�6N7:6O;�6P-�9Q7@0R*5+(-H3,-FSM7:6P*53�1M*P7@G�0UT(3,GVE%-�656FA
W *X7:6Y1?2Z6[GH;�6P-�9\7@0L*,+(-�0(-%]V*^G�T�-F3�1J*,G�3>*5+�1M*�3,-�6,1MK_T<2`-�6^*,+(-O9<a�0�1MK\7ZEO6P-F*^GMIb9(1M*�1O*,Gc-%]V*,3%1�E%*>682�7:E%-�6D*,+�1M*
6P+(G�;<2:9dKL1M*�E5+feN7`*5+g*,+(-L6P*%1M*P7:E�6P-F*�A$BD+(-$35-�6,1MK$T<2@-�9g9(1M*%1(hi1M0�9j3,-�6k7Z9<;�1?2N1M3,-$9'7:6PT<2:1�a�-�9lh�1�6OeD-%2�2Y1�6
*,+(-H1�2�7@S�0<7@0(Sm3P7@SM7:9mn#GV9<am*53�1M0�68I
G�3,KL1J*P7@G�0fo8*,+(-HprqDBs6[-F-F0m*,+(3,G�;(S�+m*5+(-CKL1MS�0<7�I
a�7@0(StSM2:1�6,6%u�A

vector_fn

Registration

fraction: 0.1

resample Display Slices

B registered to A

Display Residual

rms DT

auto segment #1

surface B to points
ctr_of_mass

surface A to points

auto segment

Scan A Info

xdim: 100
ydim: 100
zdim: 14
xscale: 2.5
yscale: 2.5
zscale: 14

read raw data

filename: Scan A
xysize: 100
zsize: 14

vector_fn #1read raw data #1

filename: Scan B
xysize: 100
zsize: 14

Scan B Info

xdim: 100
ydim: 100
zdim: 14
xscale: 2.5
yscale: 2.5
zscale: 14

RBT

center of mass

Surface B (dynamic)

Surface A (static)

Scan B

v 7@S�;(3,-Hw A@x�y{zs|}7:B W S�3�1JT(+tI~G�3OpD-FSM7:6P*,3�1J*P7@G�0

�H�P� �����i�D�������/�F����� �D�i�X�$�F���

zO0f7@0<7@*P7:1�2^7`K_T<2`-FK_-F0�*�1J*P7@G�0j;(*P7�2�7@�F-�9�7@0�9'7`='7:9<;�1�2@2@a�6P-%2@-�E%*,-�9jT�GJ7`0<*OI
-�1M*,;(3,-�6Fh#er+<7:E5+f7@0g*5+(-%7`3H6k7`K_T<2�7:E%�
7@*Pa�1�2�2@G?eD-�9�1Un(3,;(*,-tI
G�3�E%-tKL1M*%E,+<7@0(SjK$-F*,+(G(9�*,Gjn�-m;�6P-�9lA�BD+<7:6$6P-F3,='-�9�1�6�1QI
G�;(0�9(1M*P7@G�0�I
G�3�*,+(-
7@K$T<2@-FK$-F0<*�1M*P7@G�0�1M0�9U*,-�6P*P7@0(SmGMID=?1M3[7`G';�6H6P-FS�K_-F0�*�1J*P7@G�0g1M0�9U=�-F3P7�.�EF1M*P7@G�0�6[;(n(3,G�;(*P7@0(-�6FA$BD+(-$687@K$T<2@-
0�1M*,;(35-$GMIr*,+<7:6cK$-F*,+(G(9jT(3,-�E52@;�9<-�6c7@*cI~3,G'K�;�6P-�I
G�3c+<7`S'+<2`a�9'7:6P*,G�35*,-�9g9(1M*�1U6P-F*�6Fh�n(;(*c7`*cT(3,GM=�7:9<-�9�1
;�6P-%I
;<2�6P*�1M35*P7@0(S�T#GM7@0�*{I
G�3�I~;(3,*5+(-F349<-F=�-%2@G�T(K_-F0�*�A�q^-�EF1M;�6P-DGMI#7@*�6l2:1Mn#G�;(3{7@0�*5-F0�687@=�-r0�1M*,;(35-�hM0(G!9<-F*�1?7�2@-�9
1M0�1�2@a(6P-�6�GMIb*,+<7:6O1�2@S�G�3P7@*,+(K�eD-F3,-CT#-F3PI
G�3,K$-�9lA

�b���b� � ¡�¢�£i¤¥¢�¦�§J¨#§�© ª�¦

BD+(-_I~-�1J*,;(3,-�6HE5+(G�6P-F0dI
G�3H*,+<7:6c3,-FSM7:6P*53�1M*P7@G�0gK_-F*,+(GV9deD-F3,-LE%G�353,-�6PT�G'0�9'7`0(S�«�¬�T�GJ7`0<*�6Fh{3,-FT(35-�6P-F0�*[7`0(S
*,+(-$6,1MK_-H3,-%2:1M*P7@=�-�T#G�687@*P7@G�0geD7@*,+<7@0j-�1�E5+g9(1M*�1t6P-F*�ACBD+(-�6P-�T�GJ7`0<*�6FhiE%G'K$K$G�0<2@aREF1?2�2@-�9®­�2Z1J0�9<KL1M3,¯(6,°(h
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*,+.-0/,1324-6572.8(-:9%-65�2.-6+�/,1<;=/(96*�;>-%?@2.+4-6AB*C/�+�*ED'FHG49%/�5�2IFJ5LKLF=2NMOF=5P*CQ�/'K(5�D(*,+.M�RTSU5P-�*�9487D(*,2�*TGN-62�2.8(-
V�/WFJ5L2�GYX<-6+.-�GN-%;=-�9%2.-�DTQ�MCV#/,F=5�2NF=5(ZT2.8(-[A$/'K�GN-�*,2Y2.8(-�DL-�G\F=+.-�DEVLF�?@-%;]G!FJ5O*:^�_`G\;�F]9%-$/,1a2.8(-�D(*,2�*:*,5�D
94;�F]9.b'F=5(Z�cdX>8LF�;=-�*$G\;�F]DL-6+eX>*�GfV(+./,g�F]DL-�Dh2./B*�;�;=/,Xi2.8(-[K�GI-6+>2./kj�5�DC2.8(-�DL-�G\F=+.-�DlGm;nF]9%-�R

S\5C2.8LF]GfXo*�MB9%/'+.+.-�GNV#/�5�D'F=5(Z$V�/,F=5L2�G<X<-6+.-eGN-%;=-�9%2.-�D01
+./�Ap2NXq/�D(*,2�*�GN-62�G<*�Gf+.-6V(+4-�GN-65�2IFJ5(Z02.8(-!G4*,A$-
V(8LM@G\F]96*�;>V#/�G\F=2NF=/�5rF=5sGNV�*�9%-�REt<8(-l9%/�+.+4-�GNV�/�5�DL-65�9%-CQ#-62NXq-6-65rV�/WFJ5L2�Gk2.8�*,2�X<-6+.-BGI-%;J-�9%24-�DP9%/�KL;]Dr5(/�2
9%/�5Lg�-65LF=-65�2I;JMEQ#-�+4-�9%/�+�DL-�Dru
F=5EvwF]tYx�cd*�;=2.8(/�K(Z�8E2.8(-�K�GN-6+�yzGeGN-%;=-�9%2NF=/�5�GeX<-6+.-�*�;=A$/�GN2[*�;=X>*�M@G�-65L2.-6+.-�D
F=57A:*,2�948LFJ5(ZTV�*�F=+�G6R:t<8LF]G�GI-6Z�A$-65L2�*,2NF=/�5EV(+./,g'FHDL-�Dr*lGIAB*�;�;a5�K(A�Q#-6+�/W1q+.-%;]*,2NF=g�-%;=M7*'969%K(+�*,2.-$V#/,F=5�2%G6c
2.8(-[*�969%K(+%*�9%MB/W1{-�*�948CV�/WFJ5L2>Q#-%FJ5(ZCDL-6V�-65�DL-65L2e/�5:2.8(-eg�/�?(-%;|D'F=A$-65�GmFJ/'5�G6cd2.8(-e-%?(V�-6+.2NF]GN-k/,1}2.8(-eK�GI-6+�c
*,5�D:2.8(-�D'F]GNVL;]*�Ml*W5�D0FJ5L2.-6+�*'9%2NF=/�5l2.-�948(5LF]~�K(-�G�R

�}���}�
� ���������f�U�f�

t<8(-E9%/�A$V�*,+NF]GN/'5P1
K(5�9%2NF=/�5w13/�+:V�/WFJ5L2:AB*,2�948LF=5(ZOF]GC9%/�A$A0/�5L;=MP2.8(-�D'F]GN2�*W5�9%-�24/O2.8(-�94;=/�GI-�GN2BV#/,F=5�2
u �%�k� 1
/�+[���eV�/WFJ5L26x�R<t<8(-�FJ5LF=2NF]*�;�F=A$VL;=-6A$-65L2�*,2IFJ/'5lK�GN-�DE*�Q(+.K(24-e1
/�+�9%-eA$-62.8(/(DC24/$2.-�GN2�*�;n;�V�/�G.GmFJQL;=-
2.+�*W5�G\13/'+.AB*,2NF=/�5�G�X<F=2.8LF=5�*kZ,F=g�-65C+�*W5(Z�-�Ra�(/'+q2NX</�GI-62�Gf/,1{��V#/,F=5�2%G<2.8(-[94;=/�GN-�GN2YD'FHGI2�*,5�9%-[96*�;]9%KL;]*,2NF=/�5
+.-�~'KLF=+.-�G>��uN����x�/�V�-6+%*,2NF=/�5�G6R���-65�9%-�c�*�;J-�G4G>9%/�A$V(K(2�*W2NF=/�5�*�;�;=MB-%?(V�-65�G\F=g�-�*,V(V(+./�?LFJA:*,2NF=/�50FHGo-�G.GN-65L2NF]*�;
1
/�+�;]*,+.Z'-!��*,5�D$Q(+4K(2.->1
/�+�9%-YA$-62.8(/(D(G6Rato8LFHGfX>*�GfDL/�5(-eQ�M0V(+.-�9%/�A$V(K(2NF=5(Z�2.8(-eD'F]GN2�*,5�9%-�Gf1
/�+>*[GIAB*�;�;
+.-6Z,F=/�5PGNK(+.+4/�K(5�D'F=5(Z�-�*'9.87GI2�*,2NF]9�V#/,F=5�2$*,5�D�V(K(2.2NF=5(ZE2.8(-$g,*�;=K(-�GkF=5�*T��_�;=/�/'b�K(Vr2�*,QL;=-�c�G\F=A�F�;]*,+$2./
2.8�*,2eK�GI-�DC1
/�+[*CD'F]GN2�*W5�9%-$2.+�*,5�Gm13/�+4AlRe �132.-6+e24+�*,5�G\1
/�+.A�F=5(ZC2.8(-$DLML5�*,A�F]9$GN-62e/W1qV�/WFJ5L2�G6c|-�*�948�V#/,F=5�2
X</�KL;]D$Q#-�+4/�K(5�DL-�D$24/[Z�-62<*Y;=/�/'b�K(V:2�*,QL;=-eD'FHGI2�*,5�9%-Y-65�2.+4M�c�*,5�D02.8(-�G.~'K�*,+.-�D:D'F]GN2�*,5�9%-�Gf2./'2�*�;�;=-�DdRat<8(-
G.~'K�*,+.-e+./L/�2</,1�2.8(-[*�g�-6+�*,Z'-�V#/,F=5�2Yg�*�;=K(-�X>*�Gf2.8(-65CK�GN-�D¡13/�+�2.8(-[9%/�A$V�*,+IFHGI/�5:13K(5�9%2IFJ/'5¢R

to8(-�vwF]t�F=5L2.-6+N1U*�9%-BD'F]D�5(/�2eAB*�F=5L2�*�F=5O2.8(-$/'+�DL-6+e/,1oGI-%;J-�9%24-�DOV#/,F=5�2�G�c{GI/l9%/�+.+.-�GNV#/�5�D'F=5(ZEV�/,F=5L2�G
9%/�KL;]DE5(/�2eQ#-$+.-�9%/�+%DL-�Dl-�*'G\F�;JM�R$to8(-6+.-%13/'+.-$*CGNM@GI2.-6A�/,1a-�~'K�*,2NF=/�5�G[9%/'KL;HD£5(/�2eQ�-BGI-62eK(V£¤,RkSU5�GI2.-�*�D
*,50F=5LFJ2IFH*�;}Z�K(-�G.G</W1¥248(-e2.+�*,5�G\1
/�+.A:*,2NF=/�5�X>*�GfK�GN-�D:2./[+4-�GN2.+NF]9%2<2.8(-YV�*,+�*,A$-624-6+oGIV�*�9%-�c(*,5�DB*�9%/�A0VL;J-624-
GN-�*,+%9.8PX>*�G$96*W+.+NF=-�DP/�K(2�Rst<8(-lG.96*,5(5LF=5(ZPDL-6g�F]9%-�G6y>9%/'5Lj�Z�K(+�*,2NF=/�5Pg,*�;=K(-�GTumG.*,A0VL;nF=5(ZPD'F]GN2.+NF=Q(K(2NF=/�5�G%x
X<-6+.-�2�*,b�-65E*�Ge*�969%K(+�*W2.-�*,5�DTK�GN-�D£2./BV#-6+N1
/�+.A¦*,5LMl5(-�9%-�G.G4*,+.M�G496*�;�FJ5(ZTQ�-62NX<-6-65OD(*,2�*:GNV�*�9%-�G6R[to8LFHG
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*,+%-/.1032�4$5�687�689$+:.;+:7�0<-
=�7�7>='.�68.?2,=�@$68@�AB.>7�6C@�03*D68.?2,=�@FE�GH2I.;J�.;J(+K7>=�.�6C.?2,=�@�5�+:7?-
=�7>9$+�A�68L#=�M(.�.>J(+ON%+:@P.>7>+1=8-
.>J(+�A(68.�6$0?+:.�QSR1J(+�6�*,T�=�7?2,.>J(9U.>J(+:@V2I.;+:7�68.>+�AVL�WX*,=�=�5P2,@(TY.>J(7;=�M(T�JZ6[*\*]5�687�689$+:.;+:7K7�68@(T�+�0H2,@ZA'2D0>N%7>+:.;+
0?.>+:5�0^Q

RHJ(+_9�2,@P2I9�M(9U`[6�*,M(+B=8-a.;J(+bN%=�9$5�687?2D0?='@Y-
M(@�N%.?2,=�@dceGH2I.;JP2I@f.>J(+_.>+�0?.;+�Ag7�68@(T�+8h�GK6�0i.�68j�+:@k6'01.>J(+
.>7>M(+X7>+:T82D0?.>7�6C.?2,=�@l5�=82,@P.�Q$mn-S.>J(+$='5(.?2,9o6�*p`[6[*IM(+g=(N:N%M(7>7>+�AlGKJ(+:@q6g5�687�6C9$+:.>+:7r2D0b68._.;J(+�*�2I9s2I.�=8-i2,.�0
.>+�0?.;+�Ag7�68@(T�+�EP.>J(+:@f.>J(+b0?+�687�N;JYG1=�MP*DAgL�+B7>+:5�+�68.;+�AgG12,.>Jk+%4(.>+:@�AP+�AY7%68@(T�+�0t-/='7O6�*�*a0?M�N;JY5�687�689X+:.>+:7�0:Q
me@�N%7;+�6�0?+�A$6�N:N%M(7%6�N%WbN:68@�L�+K='L(.�6�2,@(+�A�032,9$5P*,W�LPW�AP+�N%7;+�6�032,@(T_.>J(+K0?.>+:5$032,u:+�0:Q�R1J(+1L(7>M(.>+i-
=�7�N%+19$+:.>J(=(A
+:@�0?M(7>+�0H.>J�68.1.>J(+bN%=�7>7;+�N%.H0v=8*,M(.?2,=�@lcw68@k685(5(7;=�4P2,9o68.?2,=�@<h�G12�*�*xL#+r-/=�M(@�AX2�-]2,.12D01G12,.>JP2,@k.>J(+_L#=�M(@�A(01=8-
.>J(+_5�687%689$+:.>+:7O0v+�687�N;JFEy6C@�Ag2�-a.;J(+b=�.>J(+:7K6�0;0?M(9$5(.?2,=�@�0�J(=8*DA<Q

zx{n|x{D} ~$�#���
�1�(�����3�F�

R1JP2D0rL�6�032DN$6[*IT'=�7?2,.>J(9UGH6'0K.>+�0v.>+�Af=�@d�p�pRH�e�p�pR�68@�Al�l�1me�e�l�1mr7>+:T82D0?.;7�68.?2,=�@�0:Q_R1J(+�.>+�0v.�0KG1+:7>+�2,@
@(=kGK6�WZN%='9$5(7>+:J(+:@�032,`�+�E�L(M(.B9$+�68@P.b=�@P*,Wd.;=g2I@P2,.?2D68.;+Y.>J(+oAP+:`�+%*,=�5(9$+:@P.�=8-K.>J(+$`�+:7v2\��N:6C.?2,=�@�5(J�6'0?+�Q
�82,9�MP*�6C.>+�A�A(68.�6�7>+��'MP2,7?2,@(T�7>+:T82D0?.;7�68.?2,=�@�GH6'0oN%7>+�6C.>+�A�L�Wq7>+�0;689$5P*�2,@(T�6�5�68.?2,+:@�.kA(6C.�6�0v+:.�6�-
.>+:7Y6
9o68.;J(+:9o68.?2DN:6�*�*,Wq5�+:7?-
=�7>9X+�A�7?2,T82DAqL�=(APW�.>7�68@�03-
=�7>9g68.?2,=�@FQdm3@q.>JP2D0$GK6�Wd.>J(+Y+%4�6�N%.�.>7�6C@�03-/='7>9o68.?2,=�@
2D0�jP@(=[G�@FQZR1J(+Y032,9�MP*D68.>+�AqA(68.�6fGK6�0�.>J(+:@q7>+�0>689X5P*I+�Aq6CT�6�2,@FE�6�*,=�@(Tf2�AP+:@P.?2DN:6�*!0w*\2DN%+f5P*�6C@(+�0$6�0B.>J(+
=�7?2,T82,@�6�*eE�M�0w2I@(Tl.>J(+g7>+�0?MP*,.B=8-K.>J(+o7;+:T82D0?.>7�68.v2I='@FQ�RHJ(+�0?+o7;+:T82D0?.>+:7>+�A�03*�2DN%+�0�G1+:7>+oN%=�9$5�6C7>+�AlG12,.>J�.>J(+
=�7?2,T82,@�6�*K0?.�68.v2�Ng0?+:.�E�L�=�.;J�`'2D0?M�6�*�*,W�68@�A�L�Wd0?M(L(.>7%6�N%.?2,=�@FE�2,@�=�7%AP+:7b.>=f7>+:`�+�6�*i2I@�N%='@�032D0?.>+:@�N;2,+�0�2,@�.>J(+
7>+�0?MP*,.�Q

��*�2,@(j�+�A�N%M(7%0?=�7bGK6�0B6�*D0?=Z0w2I9�MP*D68.>+�A�LPW�6�*�*,=8G12,@(Tl5�=82,@P.s���Km?0�.>=kL#+�0v+%*I+�N%.;+�A�2I@q='@(+o0?+:.$68@�A
2DAP+:@�.v2�N:6[*a5#=82,@�.�0�0?J(=8GK@$2,@Y.>J(+_='.>J(+:7�QpR1JP2D0K6[*\*,=8GO0K0v+%*I+�N%.;+�Ag9�2D0>6�*�2,T�@(9$+:@P.O.>=�L#+�0?+:+:@Y9$='7>+!N;*,+�687v*IW�Q
mwAP+:@P.?2DN:6�*O03*�2DN%+o5P*D68@(+�0�N:68@�L�+$+%4(.>7�6�N%.;+�Af-/7;=�9 .>J(+$=�7v2ITC2I@�6[*H68@�Al7;+:T82D0?.>+:7>+�AdA(6C.�6k68@�A�6�`'+:7�68T�+�Af.>=
5(7>=8`'2�AP+�AZ2I@�0w2IT'J�.B2,@�.;=Y.>J(+$+:7>7>='7�0:Q�R1J(+�0?+$.>+�N;J(@P2D��M(+�0^Ea6[*I='@(TkG12,.>Jl.>J(+o6'N%.>M�6�*p@PM(9$+:7?2DN:6�*S`86�*,M(+�0_=8-
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MCN(O;OQPKR�S0TVUWS;X(PZY\[�]0S$]0N�^K^%P�];]`_
NaT<b�PKR(PKO�c�Ted(N(OQd�[�]0PfO;PKb+gh]0S;O%c+S0gV[�RiS;P�^QX(Raghj�N(P�]kN(S0g�T�gVlKPm]0N(O0_nc�^%PoYpc+S�^QX(q
gVR(b�r<s(O;['YtS;X(Pou%X�c+S�v\c+R�wiu%X(P�c�w(v\Ypc+S�^QXagVR(boN�]0P�wfx�UZy9P%T�gVlKl�c+O0gez�{+|�}~gVRm^%[�R+��N(R�^%S�g�['Rm�6gVS;X�y9[+�6P%T�Tn��]
RaN(Y$PKO0gh^Kc�T�[�d(S�g�Y�g�l�c�S0gV[�R�z�{���}`�(S;[$c�O;P�^%PKRaSBd(XaU�]`gh^Kc�T�TVUZx�c']0P�woO0gVb+ghw�x�[(waUoY$[�waP%T9�BXagh^;XkgVR�^%[�O;d#[�O�c+SQP�w
S;[�O%j�N(P�z����+}n��S;X(P�]0P6Y$PKSQX([�w(]9X�c���P6d(O;[+�'g�waP�w�b�[�[(w<OQP�]0NaTVS�]�xaU<N�]`gVR(b�c�Thc+O;b'PCRaN(Y�x#PKOC[+_�]�N(O0_�c'^%P�d#[+gVR�S%]Kr
� X(P6Thc+OQb�Pe]0N(O0_nc�^%P�_
P�c+S;N(O;P�]�^Kc+R$x�P�]0PKb�Y$PKRaS;P�w��6gVS;X\Y�N�^QX�TVP�];]�P%��d#PKO;S0gh]0P�S;X�c+R$]0d�P�^Qg���^�d#[+gVR�S�]���P�]0d#PKq
^Qghc�T�TVUo�BX(PKRZwaP�c�T�gVR(b$�6gVS;XkTV[+�Bq
O;P�]0[+TVN(S0gV[�RZw(c�S�c�[�OCY�NaTVS0gVq
Y$[(w(c�T�g�S�g�P�]�r � X(PKO;P%_
[�O;P�Y�NaTVS0gVdaTVP.�+c+O0ghc+S0gV[�R�]
[+_C]0N(O0_nc�^%P<x�c�]0P�wkOQPKb+gh]0S;O�c+S�g�['Ro��PKOQP.waPK��P%TV[�d�P�w�c+R�w�S;P�]0S;P�w�r

�� �¡� n¢ £�¤�¥4¦§¤�¨~©�ª#©�«n¬~¨

� X(P�Ypc+�0[�O4x#PKR(P%��S�[+_ c�]0N(O0_nc�^%PIg�]9SQX�c+S4xaU<N�]`gVR(b.c�Thc+O;b�P�R�N(Y�x�PKO�[�_�d#[+gVR�S�]~gVS�c�T�TV[���]�]0Ykc�T�T�N(R�^%PKO;S%c�gVR(q
S0gVP�]9gVRp]�PKb�Y$PKRaS�c+S0gV[�R�S;[<x�Pec���PKO%c+b�P�w<['N(S�r4­®]0N(O0_nc�^%P�_
P�c+S;N(O;P�gVR(X(PKO;PKRaS0TVU�d(OQ[��'ghwaP�]�Y$['O;P�g�Ra_
[�O;Ykc+S0gV[�R
]0N�^QX�c�]�^%N(O;��c+SQN(O;P��9x(N(S<gVS<gh]�R([�S<[+_
S;PKRmN�]0P�wWwaN(P$S;[fS;X(P�gVR�^%O;P�c�]�P�w�^%[�Y\d(N(S�c+S0gV[�R�c�R�wm]0S;[�O%c+b�P�O;PKq
j'Nag�OQPKY$PKR�S%]Kr � X(P�^QX([�]0PKR¯]0N(O0_nc�^%PZ�Fg°T�T.N�]0N�c�T°TVU±O;PKd(O;P�]0PKRaSpSQX(PZx�['N(R�w(c+O;Ui[+_.c�]�g�R(b�T�Pmc+R�c�S;[�Y�gh^Kc�T
]0S;OQN�^%S;N(O;P�r

� X(PKO;PBc+O;P�c�b�O;P�c�S�RaN(Y�x�PKO�[+_4w'g°²4PKO;PKRaS�Y$PKS;X([(w(]�c���c�g�Thc+xaTVPBS;[<]0PKb�Y\PKR�S�c<]0N(O0_nc�^%P�r�³f[�]0S�^%[�Y\Y$[�R
c+O;PkS0�6[Zw'g�Y\PKR�]`gV[�R�c�T!c+d(d(OQ[�c�^QX(P�].SQX�c+S.[�d#PKO�c+S;Pk[�RWP�c�^QX´]`T�gh^%PkgVR�waPKd�PKR�waPKRaS0TVU��ec+R�wµS;X(PKRi^%[�Y�xagVR(P
S;X(PoO;P�]�NaT�S�g�R(b¶^%['R�S;['N(O�]·g�R¯]0S�c�^Q¸(]Kri³�c�R�N�c�Te]0PKb'Y$PKR�S%c+S0gV[�R4�Ig�R±�BXagh^;X¯c�T�T!^%[�RaS;[�N(O�]�c+OQPZwaO�c��BRix�U
X�c+R�w��~�Fc']Bd#PKO0_¹['O;Y$P�w�x(N(S�gVS�gh]<P%�(S;O;PKY$P%TVU�S0gVY$P$^%[�R�]0N(Y�g�R(b#r � X(Ppº�»¼g�]�[�q
��c�TVN(Po^%[�RaS;[�N(O<�Bc�]�c�Th]0[
P%�(S;PKR�waP�w�gVRaS;[��'»½�Fg�SQX�c+R�c�TVb�['O0gVS;X(Y¾z�¿�¿+}�SQ[od(O;[+��ghwaPpcf]`gVR(b+TVP$gh]0[�qn]�N(O0_�c'^%P�roÀ+gVY$daT�gh]0S0gh^oX(PKN(O0gh]0S�g�^K]
]0N�^QXZc�]6S;X(OQP�]0X([+Thw'gVR(bkg�R�^%[�R+�0N(R�^%S0gV[�RZ�6gVS;XoY\[�O;d(X([+TV[�b+gh^Kc�T9[�d�PKO�c�S0gV[�R�]6�6PKO;P.c�Th]0[$N�]�P�woS;[$d(OQ[��'ghwaP.c
]0N(O0_nc�^%P�_
P�c+S;N(O;P�r
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FHGJILK=MONQP�RTS�UWV�MONYXZP[ILK(\�U(R]I�R�K�R�^/R�_J`TabV�ced�RTS�UW^f`$g$`h^fIYGi^f`�j
kTR�_Jl(\mRTS�UnGi^f`'j
o�p�R�U'GJ\AShI5q�R�^f\�U
r `�ShIL`�l(p r pL\�R]IfGJ`�SWIL\ r K(ShGis'l(\�^�Uh`tS(`�I5aY`�pLuvaY\%_�_xw�yz_JILK(`'l(o�K{MQNOP�ILp�RTS�^|g�Gi^L^}GJ`�S{^ r R]S�^ r RTS~q�\n^f\Ao�j
g$\AShIL\�U3g$`�pL\O\�R�^}G�_J����ILK(\A�3aY\ApL\QS(`�I�pL\�R�U'G�_J�$R�k�R�G�_iRTqh_J\eRTS�U�^f` r `�lh_iU�S(`�I�q�\Yl�^f\�U�wQP�K(\Qq�R�^}G r ^|\Ao�g$\AS(j
I�RTI|G�`'S=K(\Al(p|GD^|IfG rt�
� `�p5ILK(\�q(p�R�GJS{^fl(p � R r \T�zl(IfG�_�GJ�A\�U�Rv^}GJS(oT_J\$I�K(pL\�^fK(`T_iU'GJS(oWk�R�_Jl(\���pL\AoTGJ`�S{^|g$`�`'ILKhGJS(o��
RTS�Un`�l(I|_�GJShGJS(o�w

P�K(\tk�RTpfGiRTqhG�_�GJIf��GJS�pL\ r `�S�^fILp�l r IfGJ`�S�IL\ r K(ShGDs'l(\�^tUh`h\�^$S(`�I�S(\ r \�^L^LRTpfG�_J���(pL\�^f\Ap�k�\vpL\%_iRTI|G�k'\vk�R�_�l(\�^
q�\AIfaY\A\AS�^}_�G r \�^9�Z^f`WRW^}GJS(oT_J\tILK(pL\�^fK(`T_iU�k�R�_Jl(\ � `�p�R�_�_e^}_�G r \�^ r `�lh_iU�S(`�I�R�_JazR��(^5q#\tl�^f\�U�wWPYK(\ApL\ � `�pL\
ILK(\�R�k'\Ap�RTo�\/k�R�_Jl(\3GJSW\�R r KW^}_�G r \�azR�^ r R�_ r lh_DR]IL\�UWR�^eR�q�R�^f\-kTR�_Jl(\�IL`$azKhG r K�R r \ApLI�R�GJSW�(pL`��#`�pLIfGJ`�St` �
ILK(\$^fI�R]S�U(RTp�UWUh\Ak�GiRTI|G�`'S{azR�^/R�U(Uh\�UWIL`vR]pLpfGJk�\$RTI5RnILK(pL\�^fK(`T_iUWkTR�_Jl(\�w$y�_JILK(`�l(o�K~KhGJo�Kh_J�~Uh\A��\AS�Uh\AShI
`�SnILK(\5k�R]pfGiRTS r \-` � ILK(\eS(`]GD^|\��(ILKhGi^zRT�(�(pL`hR r Kt�(p�`�k'GiUh\�UtRTStRT�(�(pL`���GJgmR]IL\!^|\Ao�g$\AShI�RTIfGJ`�St` � ILK(\eq(p%R�GJS
^fl(p � R r \�wQP�K(\5F�GiPH�xo'p�RT�(K � `�pYILKhGi^YIL\ r K(ShGDs'l(\5Gi^z^|K(`�a�SnG�Sv�<GJo�l(p�\-�(w���R�_J`�S(o�aYGJILKtIf���hG r R�_�U(RTI�R�RTS�U
pL\�^flh_JI�^�GJS=�<GJo�l(pL\�^��(w���RTS�Uv� w���w

P�KhGD^��xo'p�RT�(KtGi^�ILK(\-\%�(��RTS�Uh\�U�KhGJ\Ap�RTp r KhG r R�_�`���\Ap�R]IL`�p ���h�
�t�A	f ���	��#� � pL`�g7�<GJo�l(p�\��(wJ¡'wQPYK(\�^¢_�G r \
� GJgmRTo'\T�Z\AShIL\Ap�^�GJS~ILK(\-I�`��t_J\ � I r `�pLS(\Ap-RTS�U£�(pL` r \A\�U(^¤IL`nILK(\ �����f	9�����'��" R]S�U ������ �	����
����� `'��\Ap�RTI�`�p�^Aw
PYK(\ �i���� '	3���
����� `��#\Ap�RTIL`'p r R�_ r lh_iRTIL\�^YI�K(\-R�k'\Ap�RTo�\ ��¥¦ �§R]S�Um^fI%RTS�U(RTp�U$Uh\Ak'GiRTIfGJ`�S �¢¨ �©azKhG r KvRTpL\�_DR]IL\Ap
l�^f\�U�w�PYK(\ ���f�%�ª���%�
�����Y«A��¬��
��� `'��\Ap�RTI�`�pE�(pL`Tk'GDUh\�^�R r `�S�^|I�RTShIEazKhG r K¤Gi^�_�GJS(u�\�U3IL`zILK(\ ��	������%­ `���\Ap%RTIL`�p
q�\ r R]l�^f\$GJI�aYG�_�_zq�\nl�^f\�U~p�\A��\�RTIL\�U'_J� � `'p-R�_�_�I�K(\�GJgmRTo�\�^3ILK�RTI r `'g$\mI�K(pL`�l(o�KEwtPYK(\ ¬%����¬ `���\Ap�R]IL`�p�^
r R�_ r lh_iRTIL\-®(¯±°O² ¨3³�¥¦ azKhG r K�Gi^YILK(\ASnl�^f\�UnR�^OILK(\z_J`TaY\ApQILK(p�\�^fK(`T_iU�wZP�K(\ ¬����]��	9´���� `��#\Ap�RTIL`'pQ��\Ap � `�p�gm^
�¤GJIL\Ap�RTIfGJ`�S�^O` � ILK(\eg�`�pL�(K(`T_J`�oTG r R�_E`��#\Ap�RTIfGJ`�S�^9µ¶U'G�_iRTIfGJ`�S � `]_�_J`TaY\�U$qh�tR5\ApL`�^¢G�`'SE�(ILK�RTIOpL\Ag$`Tk�\�^Q^|gmR�_�_
K(`T_J\�^ � p�`�g·ILK(\t^f\Ao�g�\AS�I�R]IfGJ`�SEwvPYK(\ ���h�
������	 `'��\Ap�RTI�`�p-ILK(\AS�`�l(IL�(l(I%^5ILK(\ r `�ShIL`�l(p�^¤ILK�RTI � `�pLg¸ILK(\
^f\Ao�g�\AS�IL\�Ut^|l(p � R r \�w

4�.�0ª¹»ºn¼�698�:<;=8#>�?A@(?�BDCE>

½WRTShl�R�_¶^f\Ao�g�\AS�I�R]IfGJ`�StazR�^Yl�^f\�U£IL`$o�\AS(\Ap�R]IL\5pL\�R�^f`'S�RTqh_J�vR rAr l(p�RTIL\�^fl(p � R r \�^AwO�xIzazR�^���\Ap � `�pLg$\�U£q��
R�FHGiP�`��#\Ap�RTIL`�pYILK�R]IZ�(p�`�k'GiUh\�Utg$`'l�^f\ r `�ShILpL`T_�_J\�U r `�ShIL`�l(pzUhp�R�aYGJS(o � `�pY\�R r KnGJgmRTo�\�wQP�KhGD^�g$\AILK(`(U
azR�^Y\%�(ILpL\Ag$\%_J�v^}_J`Ta¾q#\ r RTl�^f\�S(`¿^|��\ r GiR�_QR�GiU(^zaY\ApL\�Uh\Ak�\%_J`���\�U�w/PYK(\5ILK(pL\�^fK(`]_DU'GJS(otIL\ r K(ShGis�l(\�^/l�^|\�U
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proportion factor

constant: 0.8

calc #1

operation: +
outputType: int

closeBin

nIterations: 5

outline

Image Out

threshold

hi: 255
image stats

calc

operation: *
outputType: float

memory

Image In

mean

contours

low value

std dev

original data

,.-0/�1(243�5(687(9�:<;>=@?�A�:<;CBD=EA�3F/�GH3FI�J�KLJM-0N�I

O N�2PA�:>;QBD=RK+I�ST:<;>=VUC3F243WKYX[Z\N$1(JM-�X�-^]F3�S_6
`Vacb�-�X�Xed8Z<-fZMN�geZ\1(2 O K'h%3P/�24N+UC-0I(/iK�X0/�N�2\-^Jkj(Gmlon�n�pqUrK�ZCK�XfZMNs-^GHtcX^3FGH3FI�J43�SuJ4N$ZM3F/'G$3FI�JrZM1(2 O K�h%3�Zv6>=Cj(3

K�X0/�N�2\-^Jkj(GwJ�KL/�ZCJ4j(3�b�N�x(3%X[Z@K+I�SyJ4j(3FIzJ42\-[KLI(/�1cXfK+J43�Z@J4j(3{-^IcJ43F2�Z\3�h%JM-0N�I�Z@N O J4j(3�ZM1(2 O K�h%3�K+I�SyJ4j(3Wb'N�x(3%Xe6
|�NYUC3Fb�3F2sJ4j(3}XfK+24/�3TK+G$N'1(I�J�N O S(KLJ�Ky-^I~Kut#N+X0a�/�N'I�K�X�ZM1(2 O K�h%3T243Ft(243�ZM3FIcJ�K+J\-^N'I�UrK�ZsI(N�J�I(3F3�Sc3�S_�CZMN
N�IcX0a�J4j(3}J�K+/'/+-0I(/zN O b�N�x(3%X[ZsUrK�Z{t�3F2 O N�24G$3�S_6u=Cjc-fZWUrK�Z!-0Ic-^J\-[KLJ43�S���a�ZM3%X03�h%JM-0I(/�KzZM3F3�S�t#N+-0I�J O 24N�G
J4j(3iS(KLJ�K(�qU�jc-[hkj���3F/�K+I�J4j(3$/'24N+UrJ4j�N O J4j(3�-fZMN�g
b+K�X01(3zZM1(2 O K�h%3�6}��I�3%x�K+G$tcX03����C�PS(K+J�KuZM3FJ�KLI�S�K
243�ZM1cX0JM-0I(/TZM3F/�G$3FIcJ�K+J\-^N'IzK+243WZMj(N+UrI}-0I�,.-0/�1(2k3�Zr5(685�K+I�Su5(68�(6

�������
� ���������<�e�<�

=Cj(3iZ\1(2 O K'h%3iUrK�Z@J42k3�K+J43�S�N�IcX0a�K'ZWKzZ\3FJWN Or��� t�NL-^IcJ�ZsUrjc-fhkj�J4j(3Hj(3F1(2M-fZMJM-fhFZ$h%N�1cXfS�GiK+Ic-0t(1cXfK+J43TJ4N
� I�S�J4j(3}��3�ZMJ�GiKLJ�h4jq6���1(G$3F24N�1�Z$h%N'G$t�K+2M-fZMN�I O 1(I�h%JM-0N�I�Z�UC3F243iZMJk1�S'-^3�S O N'2WJ4j(3%-02iZM1c-0J�KL�c- X�-0JMa¡UC-0J4j
ZM1(2 O K�h%3�ZF6$¢CK�Z\3�S�N�I�J4j(3�Z\3ih%N�G$t�K+2\-[Z\N�I O 1(I�h%JM-0N�I�ZF�£bYK+2\-^N'1�Z@-0J43F2�K+J\-^b'3iZMJ42�KLJ43F/+-03�Z@UC3F243ih%N�G$t�KL243�S�J4N
ZMJ41�Sca}J4j(3%-02@��3Fj�K�b�-0N�2@1(I�Sc3F2PS'-^b'3F2�ZM3�h%N'I�S'-^J\-^N'I�ZF6

¤W¥.¦¨§.©�ª+«f¬v¥q­¯®±°£­³²+´�«[¥q­q¬

=Cj(3$h%N�G$t�KL2M-fZMN�I O 1(I�h%J\-^N'I�UrK�Z�hkj(N�ZM3FI�K�Z@Jkj(3 �%�s� bYK�X01(3$N O J4j(3$S'-fZMJ�K+I�h%3 O 24N'Gw3�K�hkj�t�N+-0IcJPN�I�J4j(3
ScacI�K+G�-fhCZM1(2 O K�h%3>J4N�J4j(3rhkX^NcZM3�ZMJ£t�N+-0IcJ�N�IsJ4j(3rZMJ�K+J\-[h�Z\1(2 O K'h%3�6µ=Qj(3>t(243�h%N�GHt(1(J�K+JM-0N�IsN O X0N¶hFK�X�S'-fZMJ�K+I�h%3�Z
1�ZM3�S�-^IuJ4j(3P-0Ic-0JM-fK�X�243F/+-fZMJ42%K+JM-0N�IzGH3FJ4j(N¶S}UrK�ZQN�2M-0/+-0I�K�X�X0az1(JM-�X�-0]F3�S_�_�(1(Jr-0J@UQK'Z>JkN�N�-0I(3%·�hk-03FIcJ O N'2rJ4j(3
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,.-0/�1(243�5(687 9;:=<?>A@CBED�B ,.-0/�1(2F3G5(6IH#9;:=<?>�J�3K/'L$3KM�D%B+DN-0O�M
P B�Q P 1RQSB+DN-0O�MTOEU�QVBE2F/�3�W'-SXND%B+M P 3�XK6C>ZY(3G/'2F3�B+DCB+L$O�1(MRD[O+U?O+\�3K2NQSB+]_^[Y(3KM`]�O+-0MRD�XCB+2F3 P Q0O�XN3�DFO�/�3KD4Y(3K2[O�MB$XN1(2aUbB P 3CLcB�WR3CL$O�XND�O+UdDFY(3 P O�L$](1(D�B+Da-eO'Mf2F3�WR1(M�W(B+MRD�6?>ZY(3K2F3%U
O�2F3GBgW'-VXaD�B+M P 3GD42�B+M�XhU
O�2FLi^[B�X=1�XN3�Wj6>kY(3l](24O P 3�XFXmOEU P 2F3�B+Da-eM(/GBC7'@ P Y�B+L�U
3K2�W'-VXaD�B+M P 3[DF2%B+M�XhU
O�2FLn-eMR-0DN-SB�Q�Q0oc2F3�p�1R-02F3�X=Bq\�O+Q01(L$3=-0M$^[YR- P YDFY(3qU
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read image #2

filename: Image B

display colorwash

green wash

rgbMerge

ALU Operation

Op: MAX

read image #1

filename: Image A

blue

red

green
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read image #2

filename: Image B

copy_clear

rgbMerge display colormerge

green/blue

read image #1

filename: Image A
red

green

blue

,.-0/�1(2+354(607�8(9;:=<>-@?BAC/'2�DFE(GIH
J�25K�LMJONPJ'2+Q$3R2+/F-0S(/�T

,.-0/�1(2+3 4 607�U(9 : ?V7

<W3%-0/�GYX+3�Z\[^]_Aa`�bRDOS

,.-0/�1(2+3 4 607Rc�9 : ?d8

<W3%-0/�GYX+3�ZI[e]fAg`�bRDFS
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N�OPORQ�OTSVU%WXS Y&Z\[AY&W�](^_] U%Q�W=[`^�aAb�Ydc&^_]RY&Z\Q�O U%e&Y�fgU%Wh] ijQ�[`^_k Q�OlZ�ORQ�monCS&p

q\r:s U%WoQ�OtN�ORORQ\O

s U%WoQ�O�Y&OPORQ�O8iuUwv�v?bCYtmCS Y�f�]RQtU%WCf\U,c&^_]RYt]RxoQ�S YyY&ORORQ�OTSziyxoY&ORY:]RxoY�c(Q\ORORY�c(]8S ]ROPmCc(]RmoORYjU,S8S{Y&Z�[AY&W$]RY�f?|

bomo]*]RxoY�bCQ\moWCfo^_ORa}b�Y&]~ijY&Y&W+U%]�^_WCf}S moOROPQ�moWCf\U%WoZhORY&Z_U%Q�WCS�U,S*S2v�U%Z�x$] v%a}Q_� rA� xoY&ORY(�
Q�ORYA]PxoY&ORY"U�S

^_Wh^_nonoORQ��$U�[g^_]RY�[`^_non$U%WoZ��
ORQ�[�]RxoY�ORY&Z_U%Q�W�Q_��Y&ORORQ\WoY&Q�mCS:S Y&Z�[�Y&W�]T^J] U%Q�W=]RQA]RxoY*c(Q\ORORY�c(]:Q�WoY r

��r:s ^Jk~Q\O�N�OPORQ�O

s ^Jk~Q\O:Y&ORORQ�OtY(�$U�S{]TSti:xoY&W}^`c(Y&OP]T^�U%W+ORY&Z_U%Q�W�U,S�Y&ORORQ\WoY&Q�mCS2v%aXcPv,^�SRS~Uw�CY�f�^�S�^_WoQ�]RxoY&OtORY&Z_U%Q�W+] a$nCY

Q�Oji:xoY&Wh]RxoY"[`^_Z�W$U%]RmCf$Y"Q_��^_W$agY&ORORQ�OjU,Sy��Y&ORa�v,^_ORZ�Y r8� x$U�Sy] a�n�Y�Q_�8S Y&Z�[AY&W$]T^_] U%Q�Whc&^JWhmCS mC^�v�v%a

WoQ�]*b�Y`[`^JnonCY�f�]RQh]RxoY=c(Q�OROPY�c(]*Q�WoY r=� xoY&W�]Rx$U,S"]~a$nCYgQ_�:Y&ORORQ\O*Qoc&c(moOTS"]RxoY&ORYgijU�vwv:WoQ�]"bCY=^

c(Q�ORORY�S n�Q�WCf\U%WoZA�
Y�^_]RmoOPYtU�W�]RxoY�Q�]RxoY&OtS Y&Z�[AY&W$]RY�f=fo^_]T^�S Y&] r

� v�]PxoQ�moZ�x�]RxoY�S{Y}] i�Q�cPv,^�SRS Y�S�ORY&noOPY�S Y&W�]hf\U��3Y&ORY&W$]X^�S{nCY�c(]TS�Q_�d]RxoY�SR^_[AY+noORQ�b$v%Y&[h|"f\U�S{] U%WoZ�m$U,S x$U%WoZ

bCY&] ijY&Y&W�]RxoY`] ijQhiuUwv�v�b�Y`mCS{Y(��m$vjU%W���mo]PmoORY�^JWC^�v%a�S2U,S r+� xoY&W�c(Q�[AnC^_O{U�WoZ�]~ijQhS Y&Z\[AY&W�](^_] U%Q�WCS"ijU%]Rx

[�U%WoQ�O�Y&OROPQ�OTSH]RxoY&ORY8iuUwv�vCmCS mC^�vwv%a�bCYtc(Q�ORORY�S n�Q�WCf\U%WoZt��Y�^J]RmoORY�S�U�W�Y�^�cRx�S Y&Z�[AY&W$]T^_]{U�Q\W r�s ^Jk~Q�O?Y&OROPQ�OTSz^_ORY

[AQ�OPY�Q_�8^"noORQ�b$v%Y&[�b�Y�c&^_mCS Y*]PxoY&ORYtU,SjQ_�
]RY&W=WoQAS2U%[�U�v�^JO:�
Y�^_]RmoORYt]RQA[g^_]TcPx`b�Y&]~ijY&Y&WhS Y&](S rl� Q�[A[AQ\W$v�a

[�U%WoQ�O�Y&ORORQ�OTSgQoc&c(moOhiyxoY&W�^�S2U%WoZ_v%Y�]PxoORY�S xoQ_v,f�U,S=mCS{Y�f�]RQ�nCY&O{��Q�OP[ b$U�WC^JORa�cPv,^�SRS2U���c&^_]{U�Q\W�U%W�v%Q_i

ORY�S QJv�mo]{U�Q\W¡U%[`^JZ�Y�S r�¢ ]�U�Sgf\U�£�c(m$v%]=]RQ�f$Y&]RY&OR[�U%WoYh]PxoYhnoORQ�n�Y&O`]PxoORY�S xoQ_v,f?¤�S2v�U%Z�x�]g��^JO U,^_] U%Q�WCSgQ_��]RxoY

]RxoORY�S{xoQ_v,f���^�v%moY=ijU�v�v�c&^_mCS Y=^+c(Q�W$] U%W�moQ�mCS"�_^_O U,^_] U%Q�W�U%W�]RxoY�S{moO �¥^\c(Y r}� xoY`ZJv�Q\bC^�v�Y&OROPQ�OTS�^_ORYA[�Q�ORY

�\U�S~U�b$v%Y�U%W s+¦j¢ ^_WCf �j� i:xoY&W¡^_W�^_mo]RQ�[g^_] U,c`S{Y&Z�[AY&W$]T^_] U%Q�W�noORQ\Z�OT^_[§xC^�S�bCY&Y&W�mCS{Y�f�]RQ+Y(�o]ROT^�c(]

�CWoY(v%a`f$Y&]T^�U�v%Y�f=S ]ROPmCc(]RmoORY�S rz¢ Wg]Rx$U,S8c&^\S Y�S Q�[�Y:ORY&Z_U%Q�WCSj^_ORYjY(U%]RxoY&OlU%WCcPv%mCf$Y�f=Q�OlY(��cPv%mCf$Y�fgY&ORORQ\WoY&Q�mCS2v%a r

s U%WoQ�O�Y&OPORQ�OyU�SyU�v�v%mCS ]ROT^J]RY�f�U%W}¨HU�Z\moORYd© r�q�r�� x$U,S�ªlN � Y(��^_[�n$v�Y"U,S�^���^_O U,^_]{U�Q\WXQJ�8]RxoYdS Y&Z\[AY&W�](^_] U%Q�W

noORY�S Y&W$]RY�fgY�^_O{vwU%Y&OjU%Wh¨HU%Z�moORY*« r­¬ |�iyx$U�cPx=U,SjS xoQ_i:Wh^�Sl]RxoYyv�U%Z�x�]PY&Ojv�U�WoY rj� xoY�[�U%WoQ�OyY&ORORQ�Oliu^\S�c(OPY�^_]RY�f

b$aXcPxC^_WoZ_U%WoZh]RxoY�]RxoORY�S xoQ_v,f+�_^�v%moYA�
ORQ�[¯®\«A]RQ+°_± rd� x$U�S�cPxC^_WoZ�Y"U%W}]RxoYA]PxoORY�S xoQ_v,f+�_^�v%moYAU%WCc(ORY�^�S{Y�f

]RxoY*S2U%e&Y"Q_��]PxoY*S Y&Z�[AY&W$]RY�f=boO(^�U%Wh^�Sj[AQ�OPY�bC^�cR²$Z�ORQ\moWCfgWoQ_U,S Y*i:^�SVU%WCcPv%mCf$Y�f r



���������
	���
�������������������� �"!�#$�%�&��'(	*)+���
'&�$�,�$- .�/

021%3�46587�96:%;�<�=>1%?6@�5�AB5858@�5C1%?EDF1�GH7&587&?$I�J�7&3�KL7&?$INMOI 1%@�?QPR@OSBMUTVAVWXJ�Y&MO?

Z�[]\H[
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@�5�:BJ�Y&M�s�1t?63"1,PVY(@�KLKL@�?$s%x*4QP�7�|"1%?LI8v67{587&3O1,P I85(MOI 1%@�?

�658@6Y(7�P8P{I8@�Y(@�58587�Y(ICS
@�5{7&5858@�5(P�1%?�1%K�MO3f1t?63�|$7&��1,Y(7*Y&M�s�1%}65NMOI 1%@�?H:{W{v$1,PC1,P{�658@�}QMO}$s%x�I8v67oI85NMf?QP]S�@�58K�MOI 1%@�?

KL@�P�I�P 4QP8Y(7&�6I�1t}$s%7�I8@"7&5858@�5��O}Q7�Y&MO4QP 7�K�1t?6@�5V7&5858@�5NPVMO5u7���7&58x��6587&�OM�s%7&?�I�MO?Q|UI8v67&xLM�GH7�Y(IVI8v67F�Q7&5NY(7(1%��7�|

P8Y&M�s%7�:o��P 465 SiM�Y(7"K�M�xw}Q7�P�7&3�KL7&?$I87�|+Y(@�?QP]1,P I87&?$I s%xws,MO583�7&5�@�5oP K�M�s�s%7&5�I8vQMO?+I8v67�1�|$7&?$I 1,Y&M�s�P 465�S�M�Y(7�1%?

I8v67�@�I8v67&5�|6MOINM�P 7&I��2587�P 4$s%I 1%?63w1%?yMwP8Y&M�s�1%?63�SiM�Y(I8@�5oI8vQMOI*Y(@�5u587�Y(INPoI8v67LP 7&3�KU7&?�INMfI 1%@�?+7&5858@�5��j}646I"@�?67

?6@�Io}QM�P 7�|>@�?+I858467�P��QMOI 1,M�s�P8Y&M�st7L|�1�GH7&587&?QY(7�P&:�06@�5�I8v$1,Po587�M�P @�?�P8Y&M�s�1%?63wSiM�Y(I8@�5NP�P v6@�4$s,|�}Q7LY(@�5u587�Y(I87�|
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L9MONQPSRTP�U%VOW N�W"XTN&Y Z
[�YJ\]N�^_^$N&XTN&RT^a`J[bPdc�YJN�PS`"N(ef`gN&R�`"[�Rh`gMONiW N&cj\]N&R�`(PS` k%[�RTW&lQmnRh\oPSR�V_p&P�W N�W"`JM$k,W
p&PSRORO[�`rqTN*P�s�[Sk,^$N�^tl�uvMON&RwX�[�WJWnk%q$U%N�x�\][�YJN;c�N&RON&YBP�Uy`JN�W `BW>z9N&YJN�XTN&Y{Z|[�Yg\]N�^tl~}�[�W `>[SZ�`gMON*Wnk%\7�$U,PS`{k�[jR
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h�ikj�j hYilj�j jGi%h�m�nYj�o�p jGiljYnGh�q�m�q
h�ikj�j mrilj�j jGi%h�o�otsWo0u jGiljYn$sWn0u�n
h�ikj�j prilj�j jGilm�q0uYu�q�m jGiljYo0u?h�m$s
h�ikj�j u�ilj�j jGilm�o�mYn�oGh jGiljYo�v�v�j�q
h�ikj�j qrilj�j jGilp�m�jwu�n�q jGiljYo�v�v�p�n
h�ikj�j vrilj�j jGilp0u?h�jGh�h jGiljYo�q�m�n�n
h�ikj�j s$ilj�j jGilp�q�vYnGh0s jGiljYo�m�o�n$s
mGikj�j prilj�j jGi%h�v�qYm0u?h jGiljYn�p�n�j�p
mGikj�j u�ilj�j jGi%h�o�otsWo0u jGiljYn$sWn0u�n
mGikj�j qrilj�j jGilm�m�oYqGh&u jGiljYoGh&u�v�v
mGikj�j vrilj�j jGilm�q0uYu�q�m jGiljYo0u?h�m$s
mGikj�j s$ilj�j jGilm$sWqYp�p�v jGiljYo�q�v�o0u
pGikj�j u�ilj�j jGi%h�q�mYoGh�n jGiljYn�m�v�p�n
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PHG27(8 >%F�GVX Y@Z 1|46PHG27(8 >%F�G�>,9"\$>�Dd9 1�O�8`F]?}DM3(OH9J��1&1&0$>%GHg�8 Z 1
9 PH3 4_D�7(1�9@7(F�G$8WD�>%GH1�Oc?@>%8 Z >%Gb8 Z 1lB%F�F��|PH0b8WDM\$B%1�LHDMG2O<8 Z 1&3=1(46Fd3=1}>,9kF�G$B%:bDM0H0$B�>�7&D[\$BS1"? Z 1&Gb8 Z 1�O$:�G2D[;�>,7
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021%3�46587:9<;>=6?A@CB�DFEHGI5 1,J B�KL0646KHM(N 1%B�KPORQ�7&5�SUTVB�N(GWN 1%B�KHJXORK$Y%Z+[]\�[]^`_&a(bc[ dfe�gih�aj^`k�l8l8l

J 465 mnG�M(7X1,JXM(B�K�N(G�1%K67�oLpV1%N8q$1%KL1%NX46EHB�KL5r7&3W1,J N85jGWNs1tBuKc;
021%3�465r7�JF96;wv+GWKHox96;>yz587&E6587�Js7&K�NFE$Y%B�N(J�BWm�N8q67L{|GWKHo~}�5rB�NjGWN 1%B�KHGfY�G�J E�7�M(NjJ&;��~1%N8qx{�5rB�NjGWN 1%B�K

N8q67�m�46KHM(N 1%B�K�J 4$�c7&5jJ�JiY�1t3uq�N Y%Z�m�58BuD�N8q67�7(�c7�M(NLJ 7&7&Kx1%K�N8q67zS|58B�NjGWNs1tBuKxE$YtBuN��V�646NF1,J�Ji1%3�K$1���M&GWK$N Y%Z
Y%7�J8J�o$5jGWD�GWN 1,M"�H7�M&GW4HJ 7�1tNX1,JXN8q67�D�GI�]Bu5�G��$1�JXBIm�N8q67�7(Y�Y�1tEHJsBW1,o���GIKHo�JsBLN8q67*E�BW1%K�NjJ�DFBWQ�7�Y%7�J8J�o$465s1tK63
58B�N(GWN 1%B�Kc;���q67*}�58B�NjGWNs1tBuK:E$Y%B�NA587&Q�7�G�Y,JAK6B�K67RBIm�Nrq67R7(�c7�M(NjJ�BWmcN8q67��HK$1tNr7�GWE6E65rB��$1%D�GWN 1%B�Kc;��Vq67XS�GWKHo
{�Nr5jGWKHJiY,GWN 1%B�KHGfY�E$Y%B�NjJ21%K�021%3�465r7�J�96;�9�GWKHo�96;t��587&Qu7�G�Y�Nrq67C�HK$1%N87 KHGWN846587ABWm�N8q67VN85(GWKHJim
B�58D¡G�m
N87&5�¢�£�¤L¤+�
q6BWpV7&Q�7&5RN8q67�J 7�Y,GW583�7"N85jGWKHJiY,GWNs1tBuKHJVpVB�4$Y,o�G�Y%DFB�JsN�K67&Q�7&5X�H7"K67&7�o$7�o�;R�~1%N8q$1%K+N8q67F}�Nr5jGWKHJiY,GWN 1%B�KzE$Y%B�N
BWmC021%3�46587F96;>¥6�$N8q67��HK$1%N87�7(��7�M(N(JRGW587�GWE6EHGW587&K$NR�H7(m
B�587F¢�£u¤L¤+��GIKHo�GW587"D�GW3�K$1��H7�o+o$467*NrBFN8q67�Y%BWpV7&5
587�J BIYt46Ns1tBuK�BWm�N8q$1,JVou1tD�7&KHJi1%B�K�[(¦&v�§ ¢6¨>£u¤L¤UM(B�DFEHGW587�o�N8B�¦�£u£C§(¦�¨>£�¤L¤©m
B�5�S�GWKHo�{"lj�u�646N�GW3�Gf1tK�N8q67�J 7
7(�c7�M(NjJRGWE6E�7�GW5R��7&Z�B�KHoLNrq67�K6B�58D�G�Y`p�Bu58ª�1%K63�5jGWK63u7�JVK67&7�o$7�o�;

« K6B�N8q67&5VE658Bu�$Yt7&Dz�6pRq$1,M8q�1,JVQ�1,Ji1%�$Y%7"1%K�N8q67�}LN85jGIKHJiY,GWN 1%B�KLE$Y%B�N��$1,JVNrq67XY�GI583�7X1%K�Nr7&58¬nJiY�1,M(7�ou1,J N(GWKHM(7�;
��q67&KLN8q67�J N87&ELJi1%­&7�[j¦�;>£�¤L¤®1tKLNrq67�J 7�7(�<GIDFE$Y%7�J(l�1,JA�H7(Y%BWp�N8q67*Ji1%­&7�BWm�Nrq67�¯��~46K$1%NjJX[]¢<;>£�¤L¤°1%K$N87&58¬
JiY�1,M(7WlRN8q67&587�GW587�±�GIN�587&3I1tBuKHJV1%K+N8q67:Js7�GW5jMrq�J EHG�M(7�;R0<B�5"}�N85(GWKHJiY,GWN 1%B�KzN8q$1,JR7(�c7�M(NXpV1�Y²YCBuK$YtZL��7"Y�GI583�7
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/1032547698R:7;TS7>�@�ACBUDVFOG1ACIWJ�LYXWFOBEP&Q9Q

Z\[ 8&]�^ [ 8\_$`$]?aWb�0,cedf8�aW^g47698�hUai698kj?aW6(a�l�l38(l Z 0%^ [ ^ [ 8nm�opj$l,aW]78�hqAY]7r�str�6Euv6gr�^OaW^ 0%r�]?h�QOw�h r*a�l�l?_$`�]?aib�0,c
j?ri03]$^Ohx0%]yazj$l,aW]78{ai698*69r547]?_$8�_+^9rz^ [ 8|h9aWb|8�j$l,aW]78�;�o [ 0,h*c&aW]}0%]�^g69r~_$4?c(8��WaW6 0,aW]?c(8�0%]�^ [ 8|h ril347^�03r5]
rWdk47j}^9r [ a�l�d�^ [ 8�0%]�^g8&69�YhNl�0,c(8{_50,h ^OaW]?c(8�;�o [ 8&698Rai698�^ Z r�b|8&^ [ r7_7h\^9rz_$8�a�l Z 03^ [ ^ [ 0,h&w���r�^ [ 0%]$��rWl%�503]72
0%]�^g8&69j?rWl,aW^�03r5]H;ko [ 8x�?6Oh ^�b|8&^ [ r7_�0�he^9r�0%]$^98&69j�rWl,aW^98�^ [ 8�_7aW^Oa�wWr�6�h 8&25b|8&]�^(aW^ 0%r�]��=<��O�Nw�03]$^9r�c(47�$0�c�r56�aW^
l%8�a�h ^El%8�h9h�_50,h j769r5j?r�69^�03r5]?aW^98\_50,h ^OaW]?c(8�h&;�o [ 8�r�^ [ 8&6H0,hE^9r\4?h�8k0%]$^98&69j�rWl,aW^ 0%r�]|r�]"^ [ 8\aW]$0,h r�^96gr�j$0,ckm�o��%�&�Y;
o [ 8x0%]�^98&6gj?rWl,aW^ 0%r�]zrWdH^ [ 8�m�ot698��54$0%698�h�a�_7_$8�_�c(r�b|j747^(aW^ 0%r�]|r�]�8�a�c [ c&a�l,c(4$l,aW^ 0%r�]�rWdH^ [ 8�c(r�b|j?ai6 0,h r�]
d
47]?c(^ 0%r�]Hw Z\[ 0�l%8|^ [ 8"0%]�^98&6gj?rWl,aW^ 0%r�]prWdk^ [ 8|_7aW^Oa�6g8���4$0%698�h�2�698�aW^98&6xj7698�c(r�b|j747^Oai^ 0%r�]H;*�E0%^ [ 8&6�ridk^ [ 8�h 8
^98�c [ ]$0,��478�h Z 0�l�lU8(l�03b�03]?ai^98*^ [ 8�j769r��$l%8&b�w Z\[ 8&]�^ [ 8&698x0,h�]7r�69r�^OaW^�03r5]H;�o [ 8�m�o Z a�he0%]$03^�0�aKl�l%`}47^ 0�l�0%�&8�_

Z 0%^ [ r�47^"8(0%^ [ 8&6*rWd�^ [ 8�h 8|b�r~_50���c&aW^ 0%r�]?h�0%]�r�6O_$8&6�^9r�^98�h�^�03^(h�j?8&6�dfr�6gb{aW]?c(8�wH�747^"^ [ 8|698&2i0�h�^96OaW^ 0%r�]+rWd
^ Z rR_7aW^Oa�h 8&^(h��?r�^ [ rWd Z\[ 0,c [�[ a��58\l,aW69258�03]$^98&69�YhCl�0,c(8|h 8&j?aW6(aW^ 0%r�]�aW]?_�l�03^g^ l%8*69r�^(aW^ 0%r�] Z 0�l�lE698���4$0%698"^ [ 8
4?h 8"rWd�h r�b�8�dfr�6gb�rWdH0%]$^98&69j?ril�ai^ 0%r�]H;�o [ 8�h 8�d
r�69b{hqrWdE0%]�^g8&69j?rWl,aW^�03r5]�aW698*ai]?a�l%`��&8�_�03]���8�c(^ 0%r�]+:7;�S7;T�7;

o [ 8�h 8�8( �aWb�j$l38�h [ a���8�h [ r Z ]�h r�b|8"rWdk^ [ 8 Z 8�aW¡$]78�h9h�0%] [ 8&698&]$^�0%]+^ [ 8|_50,h ^OaW]?c(8�^96OaW]?hNd
r�69b}w7�747^
_$r�]7r�^�698&��8�a�l�^ [ 8zl3r7c&a�l�b�03]$0%b�47b¢j769r��$l%8&b£^ [ aW^�b{a�`�r~c&c(476 Z 03^ [ �Kai6 0%r�4?h�d
8�aW^9476g8�h&;to [ 8�l%r7c&a�l
b�0%]$0%b�47b¤j769r��$l%8&b¥0,h|_50,h9c(4?h9h 8�_��$`y¦�0,aW]72+8&^|a�lY;��=<?�(�Y;�§�r7c&a�l\b�0%]$0%b{a+rWd
^98&]yaij7j?8�aW6 Z\[ 8&]�b{aW¨ r�6
h 8&2�b�8&]�^Oai^ 0%r�]�8&6969r�6(h\c(698�aW^98�dYa�l,h 8"b{aW^Oc [ 8�h�ai]?_ Z\[ 8&]�^ [ 8�df8�ai^947698�h\c(r�]$^Oa�0%]}j?8&6 0%r7_50�c�h [ aWj?8�h Z\[ 0,c [
c&aW]���8Ra�l�0%2�]78�_©0%]�b�4$l%^ 0%j$l38�j�r�hN0%^ 0%r�]?h&;
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132S4T50687*90:�U�=�>�?A@CB&D(EV?WGAIXJ�LNMRY�DF@CP�Q8Q

Z*[ \ ]�^&_a`cbFdfeC^Fg�hji�kml+nVdohjiNp�g�nC_rqts uvqfdobxw*qfdfeC`jnVqfi

y 68z$2%{86F|X68}~6���{F|X{ 2%���x|����x{�6F|X���W�,|X{ 2%�������f7&687j|��0�$��2%7��+{���� 506���|��(7��0|X{F|c{8���(687�|�{87��W2%�j5$�,|X{�2S�T���o�X�t�0|X{F|
687��T5$2%6 2%�04~687&4X2,� {86F|�{ 2%���V:��f�07�� 7*�f7&687�{��07&�x�K|�6 2%7��~z$}�5��W2%�04����$�%}x� 50z�� 7&{F���X��{��07*� 506 �H|��(7j|X���~|T�0�T2S�04
6F|X���$�T���0�X2,� 7�2%��|+��|X�0�07&6��W2%��2��,|X6�{8�+�0�K����2,|X�04�7&{�|��H: �¢¡�£(¤��(687�|X{87��m{��07(2S6��W2%�j5$�,|X{�7��¥�0|X{F|;: y
�W2%�04X�%7~� 506 �H|��(7���|T�o5�� 7��¦|��o{8�07�z�|��A2��§�¨�T6�z���{8�©{8�07�� {F|X{ 2,��|X���¦�$}$��|X��2,����506 ��|T�(7��&ªV{8�$2,�"|����S�X���«{8�07
7(¬�|��({��­2���|���2S4T�0��7&��{"�X��2,�$7&��{�2��&|K�®���X2%�${F�o{8��z�7­�&|K���(5$�,|X{�7��N:*�f�$2,��2,�o{8�07������ {��T5�|X�${ 2�¯�|Xz$�%7���7&{8�0�0�
|��K|�2��,|Xz$�%7��¨��6�{�7�� { 2%�04�{8�07f�068�0�(7��8�&:�°W��{8�$2,�C� |�}�±�|o�$2%4��$�%}��(�T��{86��X���S7��c|X���«²�7(¬�2%z$�%7�{87�� {�z�7���� |��V��|��$7�±
2%�x� �$2,���x{8�07*�(�T68687��({ 687���5$�S{�2,�f³$�0�K���~{8��4�687�|�{�|T�&�(506F|��(}�:

���07§� 506���|��(7�� |����¨�T68��7��­�¨68�T�´|��W2%�04X�%7�µ®¶®�·�8�&|����X��|*�0�T68��|��V��|X{ 2%7&�${�:�°W{��(�T���W2,� {F�f�X�f£&¡j�W��2,�(7��
�X�t£�¸�¸�¬V£�¸�¸��T2%��7&���W2%����|����0|X{F|0:��f�07�2%��{87&6f����¬07(�¹�T2,� {F|����(7��®�f7&687o{F|X³T7&��{8�"z�7�£�º»¸�¼~¼½2S�${86F|�¾H�W��2��(7�|X���
¿ º<¸T¼~¼À2S�${87&68¾H�A��2,�(7�{8�~�W2%���$��2��¨}+|X���x���,|X6 2��
}x{8�07"687�� 5$�%{F�&: ���07�£�= ¿ 6F|X{ 2%��2,�o|�4��$�0�x|X�0�068��¬$2%��|X{ 2%���~�X�
{8�07�|��({85�|��N6F|X{ 2%�"�X�V¡�=�U�:%£R¡*|X�����06��K�T2,�$7���|"687�|K��2,� {�2��oz06(|�2%��� 506���|��(7�� �07&�~��2%7&�f7��­2S�x|�����68{8�0�T4�6F|X�0�$2,�
�068�TÁA7��({ 2%���V:o�f�07��0|X{F|�|X���~{��07j7(¬0{86F|T�({87����
7�|X{850687����f7&687j���0�K���~2%�+{A�f���T2%��7&���A2S�T���o2%�¦132S4T50687���Â0:<Ã
|X����Â;:Ä¡�:Å���07��(���${8��506F�&±X���$2������(�����A2���{®�X� ¿�¿�Æ ¸o���X2%��{F�R±��f7&687f5�� 7��­�¨��6�{��07®�
�X���%�X�f2%�04­|���|��%}Ç�W2,�&:È�f�07�� 7
��6 2%4X2%��|����(�T��{8�T506F�C�f7&687f5�� 7���{8���¨�T68�É{8�07È²���|X{ 2%�04����X2%��{f�8��|X�­�¨7&6®Ê��Ë� �0�X� ��|���|��­|�686F|�}��X�¹ÃT¸��W��2,�(7��
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/1032547698;:7<>=7?A@CB�DFEHGI6J0�KJB�LM/747LHN(O 0%B�LQPSR�8&6�TVU16WGILHKYX�GZO 0%B�L+PSL$X%[]\Y^�\Y_a`(bWc1\ed fhg$ikj&l�b(_nm�o9opo

0%L]/1032547698;:7<>q7<SUsr78;G5t7t503OJ03B5LVBZuvGILw8(0%2�r�O�R5B�x78(Xny�B�6Wt$8&6z03L]G�X�XCt50%DF8&LHK{0%B�LHK}|SG�Kz47O 0�X~0%�&8�t+OpB�N(698�GIO98�G
DFB�6p8�K O(GIy$X%8�K 8�GZ6WN9r�8&L$R�0%69B�L7D�8&L�O}\W����:�x��5��:�xH���$oW<�Usr$0,KA0,Kst$B�L78*K B"O9rHGIOsO9r78z�HL$0%O98�LHGIO947698}BIu�O9r78���U
t$B$8�KCL7B5OCy$0,G�KAO9r78�K 8�GI6WNpr�|zr78&L�G�O96WGILHK{u
B�69D�8�tFK 476 ueG�N(8}8(x�O98&LHt7KsK{X�0%2�r$O X%[�y�8&[�B�LHt�G�y�B�47LHt7GI69[�BIu�O9r78
0%D�GI2I0%L72wt7GIOWG7<s�{LMO9r$0,K}2�6(G�[$�eK9N&G�X%8�698&E76p8�K 8&L�O(GIO 0%B�LMBZuCO9r78;����X%B$B��$47EVO(GIy$X%8*O9r78�t7GI69��8�K Oz698&2I0%B�LHK}GI698
NpX%B�K 8�K O"O9BwO9r78FK OWGZO 0,N�u
8�GIO9476p8�K&<FUsr78w�&�MK{X�0,N(8�K�03L�O9r78�D�0,t7t5X%8�N(B5L�OWGh03LQ�&8&69B��
RhGhX3478�tQ698&E7698�KJ8&L�OWGZO 0%B�LHK
BIu�O9r78MK 476 ueG�N(8�0%L��7<��H��y747OFO9r78&[�GI698MN(B�DFE$X�0,N&GIO98�t�G�K�O9r78Mt50,K OWGILHN(8�K�u�6pB�D�L78(0%2�r$yHB�6 0%L72�K{X�0,N(8�K�GI698
E769B�EHGZ2�GIO98�t�O9r76pB�472�r7B�47OsO9r78*��U�u
B�69D�GIO 0%B�L�<

�� ¢¡� e£ ¤¦¥7§�¨C©�ªA«

Usr78¬u
B�476Mt50�­�8&6p8&L�O+K 8�GI6WNpr�DF8&O9r7B7t7Kwt$8�K9N(6 0%yH8�t®0%L°¯�8�N(O 0%B�L°�7<±�7<±²³|v8&6p8³N(B5DFEHGI698�t´0%LµOpr78(036wyHG5K{0,N
u
B�69D�K}GILHtw|¶03OprVD�B�t50���N&GIO 0%B�LHK·<*¸CG�NprMD�8&O9r7B�t¬|SG�KA�H6(K O�N(B5DFEHGI698�t¬|s0%O9r¹0�t$8&L$O 0,N&G�XSK O98&EwX%8&L72�OprHK&��G
N(B�LHK O(GIL�OC�º<±�zu�6(G�N(O 0%B�LFBIu�O9r78}t$[�LHGID�0�N}N(B�L$O9B�476�E�BI0%L�OWK·��GZLHt�L7B*O9r76p8�K r7BIX,t50%L72H<vU¶r78SEHGI6WGID�8&O98&6WKa|s8&698
0%LHt50%R�0,t$4HG�X�X,[¬O947L78�tFOpB*E769BIR50�t$8�GIE7E769B5E76 0,GIO98}698�K EHB5LHK 8�K�u�B�6A8�G�Npr�r78&476 0,K OJ0�NI<A»zX~X�DF8&Opr7B�t7KA|s8&698}yHG�K 8�t
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Y :[Z]\�;�: Y_^ O�5�KFE67X587�H `�7�C(K 1%L�7�S%7&L�7(S,H&:bacE67X587�H 4$S%KDHdO ^ H OeWX7�O ^ K8E67�HR7bHJ1%W�4$S�A=K 1%O�GIH�AB587XH 46WXWbA=5 1%f&7�gh1%G
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58O�K(ABK 1%O�GIHzvz7&587"{�7&`6K|HRWbA�S�S ^ O�5�KFE67�H 7*LBAB5 1,ABj$S%7�H&:�acE67k5F7�H 4$S%KDH}O ^ K8E67�HR7kKF7�H KDH}H E6OBv�KFEIABK�KFE67*WX7&K8E6O6g

`I7&5 ^ O�5FWX7�gb~e4$1%K87nvV7(S�S�C(O�GIHJ1,g$7&5 1%G63XKFE67�CF1%5DC(46WbH KDA=GIC(7�H&:VacE67�CFS�1Q`6`$1%G63uO ^ K8E67nH 465 ^ A�C(7�� 4IH K@WX7&G�KR1QOeG67�g

C(587�ABKF7�HzWbAB� O�5}H 7&3�W�7&G�KDA=K 1%O�Gu7&5858O�5(H&\IABGIgoK8E$1,HnC&ABGNj�7kH 7&7&G�1%G�021%3�46587�96:[� Y :���GNA�C&C(465(A�C(M�\IvwE67&587&j�M

K8E67�H 465 ^ A�C(7�H�A=587}OB�Nj$MbABGbA�L�7&5(AB3�7}O ^ O�G67wL�O�s�7(S�`I7&5z`IOB1%G$K�\$587�H 4$S%KDH�1%GbKFE67|A�L�7&5DA=3�7z7&5858O�5@O ^ �6:������u�

ABGIg ^ O�5XABGtA�Le7&5DAB3�7oO ^ K vzONL�O�s67(S,H*KFE$1�H_jI7�C(O�WX7�HoABG�7&5858O�5�O ^ �I:[� Y �u�+:qacE67�H 7bLBA�S%467�HX`65FOTLe1,g$7NA

C(O�G$K87(s6K ^ O�5i� 4Ig$3B1%G63bK8E67�5F7�H 4$S%KDH&\IA�S%K8E6Oe463�EuK8E67&Mbg$OXG6OeKV`65FOTLe1,g$7kA�CFS%7�AB5�C(46KV7&LBA�S%4IABK 1%O�GhO ^ vwE67&K8E67&5

K8E67�WX7&KFE6O�g��[Hc`I7&5 ^ O�58WbA=GIC(7*v}A�HzA�C&C(7&`6KDABj$S%7�:

a2O�`658OBL�1,g$7*A�j�7&K8K87&5z`$1,C(K846587"O ^ K8E67�H 7*H�1QW�4$S,ABK 1%O�GIHwK8E67*g6ABK(A*5F7&`6587�H 7&G$K 1%G63XK8E67n�I5DH KzO ^ K8E67�HJ1%W�46�

S,ABK87�gdK85 1,A�S,H�ABGIgn1%KDHiH 7&3�W�7&G�KDA=K 1%O�GkAB5F7�`658OBL�1,g$7�g�:�azE67}H KDABKR1�C�g6A=KDAz1,H2K8E67VU@��a�H8C&ABG�H E6OBv}G*`6587&Le1%O�4IHJS%M
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rawVol2witVec

filename: p196n.dat
xysize: 100
zsize: 14

Auto_contours #1 vol_to_pts #1

register

extent: 8
fraction: 0.1
min_threshold: 0

display #4

compare

display #3

residual

resample_on_pt

alt_merge

display #2

result

ctr_of_mass

Show_data #2

display

static data

vol_to_pts

display #1

simulated data

Auto_contours

Show_data

Show_data #1

xscale: 0.5
yscale: 0.5

resample_data

vol_info

xdim: 100
zdim: 14

rigid body trans.

x_trans: -10
y_trans: 8
z_trans: -1.7
x_rot: 11.7
y_rot: -5.2
z_rot: 15

vol_info #1

yscale: 1.12
zscale: 1.84

RBT
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0%[vGI2�6r0%W�mQJ$0,y7J�P7J56r476&2I0,T P76&4U6�^jG]Wd^jTtPVGIP 0,yZ^5G]PVG�Tt6&PVTsG]476�T 35z5PU4VG�y(P76�^�P7M�4U6&��6�G�\d^O0��?6&476&Wdy(6�T10,T�H547MI�O0,^$6�^

0%W�/10%2�354U6~859�o�o59lCSJ56lT 35z5P74VG�y(PU6�^X0%[vGI2�6e0,TjGXTh0%2�W56�^�0%[vGI2�6LT M+P7JdGIP�P7J56Lz54 0%2�J$P�G]Wd^|^5GI47�|4U6&2I0%M�WdT

476&H5476�Tt6&W�P�P7J56*[eM�T PS6&4747M�4��5z535P{Gw\�TtMvW5M�PU6�P7J56*476(\,GIPt0u�O6j^O0��?6&476&Wdy(6�T�GIH5HdGI476&W$PS0%W|GkyU0%4VyU\%6kM�35PVT�0�^$6"P7J56

z54VG�0%W?9+CSJ$0,T"0,T�y(476�GIP76�^�z���P7J56v�IGI4 0,GIP 0%M�WdT�0%W�P7J56e0%W5J56&476&W�P�zdG�yU�$2�47M�35Wd^�W5MI0,T 6iG�\%M�W56�9+CSJ56e0u[LGI2�6
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l m n l m n [oUpQqXZ]D]`_ [;UpQqXZ]D]`_ [;UpQqXI]D]`_
r
s rot rpu�v�w t x u�y z@v|{�} x@v~y0s u�v|z�t
y ro{ roz@v~� � ro} u�x z@v�u�t x@v~z�{ x@v|{@u
� u�z ��v~t rot z ro} z@v|y�t x@v~z�x x@v|t$w

r w�v�s rpu�y ��v%u roz { rpu�x �@v|t�x x@v�w�} x@v|t�{
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