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� H�IKJ&L M N�O P�NRQ�S�TKU�S�VXWYV-VXZK[\[KT7]KV7O ^ _
T-_XN*`�^ _
VXW2N�[KP�NRQ�S�TX`*VX_
T7[�^TKQ�P�^ W2^ a�VX_
T
b�Q�TXS?c*T-dXeKNfc*TKO
S&N�O eXc*P�VX_
TKO
dXeKNRQ�S�TKQ�TXS&g"^ TK[KV7Q�eKN*_XN�[\[KT7O N*Sg&TXS�S&N�g&P�TKO
hYN*cfP�^ N*W2Q�T-_XNRN�i N�g&eKg"^ jK[7_XNfVXc�U�eK[KTKOXQ�S�TKg"N�O TKOXN*k&g"N�O ^ l"VXW2N�[KP�Nc*VXS&U�T�mN*cRg&jX_X^ U�T-n eKN�[KP�NRN�O P�o-S&N�U
^ O P�S�VX_
T-hYO e-eKO T-_XN*c�^ W2^ P�VX_
T7Q�TXS?c*TKO
_XN*S&N�g"]KTKO_XNfVXeXP�TXS"m O NRQ�eKN*_XNRN*W2Q�c�N*VXS?c�^ `*S&N*W2N�[KP�N�b�N*k&g&c*eXh&N�[K_
T�M c*V-VKQ�S�TKQ*^ VKg"^ jK[7_XN*cg&jX_X^ U�T
b l�N�[KP�V-h?eKO T7Q�S�TXn�N�O ^ TK[KVXcRO ^ [\^ [K_X^ g&VXS?c*V-VXeXP�TXS&p V�m
�
�q r s�t u�v w x�y�z�{ { | } u

c�~X~ �*� � � ~ � � ��� ~ � � � �E� �&�*��������� � ���?� ��� � � ���?� ���*� � � � � � � � ���X��� � � �*� � �&���"� ~
� � � � � � ~ �?� � � � ~���
� � ��� � � � � � � ~ b ��� � �E� � �&� �*� � ��� �*� ~ ���?� � � � � ����� � � � � � � ��� ��� �K� ~ ��� � � � ��� ��~ ��~ ������� � �����*�*� � ��� � � � � ��\~ ��� �?� �Y��� � ��� � � � � ��~�� � �Y��~ � � �?� � � � �2����� ~ � � ��� ~ � � � �����2� ~ �Y� � �?~ � ~ �Y� �E��� � ~ ��~ � m�_X� �*� ������ � � � � ~ �?� �*� �2~A� ���Y��� � ��� � � � � ��~Y� � �R��~ � � �?� � � � �R� �*� � � ��� �E���?� ~ �E� � �?~ � ~ � b
����� ���?�*� � � � � ~ � � �� ~ �R�*� � �Y� � �Y� � �?~ � ~ �����f�?� � � � � ~ � m�U
� ~ � � ~ �
~�� � � ~ �
� ~ � ~ � � � � � � � � � ~ � b�� ���*�?�?� � � ���f~ �E��� � ~ �?� �*� ��*� � � � � ~ ���K� � �f�E�*� � � � ���R����~ ��� � � ~ � � � ��� � m
c�~�� � � � � � ~ � � ~��*� � � � ~ ��� ���*��~X��� � � ~ �E� � �*� ~K~ � � � � ��~ � � �*~K~X� ~K� � � � � � ~ � � ~K� � �*�*� ��� � � ��~ �*�f� ���� ��� �*� ~�� � �f� ~ � ~ � � � � � � � � � ~ ��� � ~ � �?� �*� �&� �*� � � � � ~ �*� � � b � � ��� � � ~ � �?� �*� �"� ��� �
� � � � � � �*� �&~&� ~"� ~ � � � � ��~ ������ �*� � ��� � � �����A� � �?~ � b���� � � �*� � � ��~ �����A��� � � � � ~ �E� � �*� �\���2� ~ �?� �?� � � ��� �?�7~ �*� � �?~ � � � ~ � � � �4������ � � � � � � m c�~
� ~ � � ��~ �R���"� � ���?� ��� � � �&����� � �?~ � ~ �&�*� � ��� �*� �*� � �&� �R� � �?� � � ~ ���
��~ � � �f� ���"� ~ ��~"�*� ������ ��� �?� � �&�*� � � � � ~ ��~ ��� �E�?� �"~ ��� � � ~ � � � ��� �"� � � � � � ~ �?� � � � � ~ � b��E� � �*� � ~ �"� ����� � �&��� � � � � � b*� ~ ��~
�*� ��?� �f~ � � � �*� �*� � � b�� � �*� � � �*�*� � �-��� � � � � �*~ �?� �*� �E~?� ���f�*~ � ~ ��� � �*��� � � � � ����� � �R� ��~ � � � � �*� � �����f��� �� � � � � � �*� � m
[��K� ��� � ~ �*� � b�~ �*�R� � � � � � �f� � �E� � ~ � � � ��� �&��� �*� ��~ �&~�� ~
� � � ~ � ~�� ��� � � �?~ � � � �f�*� � ��� �*� �*� �"� � ��� �� � � �*��� � � ��~ �E� � �*� �
� �*� � � ���X���&� ~ ��� � �?~ � ~ ���*� � � � ~ � � ���X~�� ���&�E��� ��� ������� � ���?� ��� � � ���?~ � � �?� � � � � ���~ �*� � ��~ � � �X� �2� � � � � � ~ �?� � � � ~K���R� � �Y~ ��� � ��~ ��� ����~ � ~K� � ~ ��~ � ~ ��� � �Y��� � � � �E� ��~ ��~ �
� ~ � ~ � � � � � � � � � ~ �� ���
� ��� � � �R� � ��� �"� ���
� � � � � �X� � � ~ �"� � �?~ � ~ ��� ~ �*� � � ��� � � ��� b � � � �Rb ��� � ��� � � � � ~ ���K~ �*� � �?� � � � �K���"� ~� �?~ � � ��b � �*� � � ��� � ~ � � � ��b*m m m   m
Q*� �X� � ���Y� � � � b&� ~ ��� � �?~ � ~ ���*� � � � ~ � � ��� ��� b&~ � � ��~ � �?� �*� � b&� �f� � ��� � ��� � ~ �2�?� �K~ ��� � ��~ ��~ ���~ � ~K��� �R� � � � � � ~ �?� � � � � �R� � �Y~ � ��� � � ~ ��� ���
�*�*� � ~ �?� �*� �X� ��� � � � �*� � �E� ~X��� � � � �*� ~K� � � � � � � � � � ~X��� �"� �� � � � � � � �?�*� � � � ~ � ¡�� �K��� � � � b�� ���K��� � �E� � � �2� ��� � ~ � ~ �E� � �*� �E�*� � � � ~ �����K� ~ �
� �?� � � ��� �X� �*� � �*� ��~ �
��� � ��?~ �*� � � ��� �f� ~���� � � �*� � � ��~ �R����� � �*� � � � ~ ���?~ �*��~ � �?� �*� �"� ~ �&� � ���*� � � � ��� �&����� ~ ��~�� � �?~ m
N�� � �&��� � � � ~ �?~�� � � ��� � ~ ��� � ~ ��� b � �f� � ~ ����~ � � � b ~"��~ � � � ����� � �?~ � � � � ~ � ��� � ��� � � � � ��~ ���
��� ��� ���� � � � � � ��i ~ ��� � �Xg"~ � ��� ��~ �&����� ~feX�*� �*� � � � ��~ �A���Ki ~ � �A�*��� ~ �*� �f� �&� ��� � �?���f��� � � � � ~ ���?� ¢2£ � 	 � 	 ¤��� � � ¥ � � 	 ¤X� �K¦�� � � � � � � � � �E� �X¦�+ �
� � � ¤�§X	 ¢2£ � � � � � ¤ ¨�#X� 
 � � � � � ¤"©?'�� � � 	 � + �
� � � ¤ ��� �E��~ � � � ���E� �2�*� � ��~eX�*� �*� � � � ��~ �R�*��� ~ �*� �"� � ���?� � � �&���"W2~ � � �X�XV
��� � �����"ª « « ª m
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/ 0 1�2*3 4�5�6 798;:*6
< 5�=�> ? @ =�8 79? 6 =�A @

B*C*D E F G H I J*D�K�G C�L�M D N M O PQO;G R"S O C S T*C O M�C O R"S D D M K�G U�O K�O R&H M I K*I PQG U�R I D U�O C G R�V G R L�O S I DWD E F G H D X
K�G&T*UYS D U F T*U*H D
K�G&R G Z�O C G R�V K*I O U�O R X O&L�O M H I M�K�G�T*U�S D U F T*U*H D
K�G&[ D H D N M O [ \ O R�O&C O&J*G ]�^ T�G&D E*H I G U�G�C D R
L�O M _ PQG H M D R�I U*H G M U�D R�`aG b H G M U�D RYK�G9C O R�PcI R PQO R d�B*UeC O RY[ D H D N M O [ \ O RYOQG PcL�C G O M�R GcK�G E�G9L�D K�G M
K*I [ G M G U�S I O M�[ _ S I C PQG U*H G"C O R&K*I O U�O R&K�G C�M G R H DWK�G"C O�I PQO N G U�f L�D M�C D;^ T�G&C O R�I PQ_ N G U�G R�g�O UYK�G"R G M�S O R I
h E*I U�O M I O R i f*G R"K�G S I M f�H D K�O
C O
I PQO N G U9R G M _
D R S T�M O
G b S G L�H D;C O R&R G Z�O C G R&^ T�G�R G M _ UYPQO M S O R�E�M I C C O U*H G R
V S C O M O R X d�B�R H G-H I L�DjK�G-I PQ_ N G U�G ReR D UkC O Re^ T�GlR GlD E*H I G U�GlO C9T*H I C I ] O MmPQO M S O RnM G [ C G S H O U*H G Ra`
S D U�K*I S I D U�G R"O K�G S T�O K�O R"K�G"I C T*PcI U�O S I o UY`WR G�O C PQO S G U�O M _ U9G U9G R S O C O
K�G�N M I R G R"V G C�S D C D M�U�DWO L�D M H O
I U�[ D M PQO S I o U9M G C G J*O U*H G�G U9G C L�M D S G R DWK�G"PQG K*I K�O X d

B*C�L�M D N M O PQO;S D U�R H O;K�G
K�D R&PQo K*T*C D R f*G C�L�M I PQG M DWL�G M PcI H G
M G O C I ] O M�PQG K*I K�O R&O T*H D PQ_ H I S O R
R D E�M G"I PQ_ N G U�G R&K*I N I H O C G R�`WG C�R G N T*U�K�DWS O C S T*C O f�O�L�O M H I M�K�G"C D R&[ I S g�G M D R&K�G"PQG K*I K�O
O U*H G M I D M G R f C O R
S D D M K�G U�O K�O R�H M I K*I PQG U�R I D U�O C G R&K�G"C D R�L�T*U*H D R�PQG K*I K�D R�`;C D R�L�O M _ PQG H M D R&V I U*H G M U�D R�`;G b H G M U�D R X�K�G
C O R&[ D H D N M O [ \ O R&G PcL�C G O K�O R d

B*C�G C G PQG U*H Dl[ T*U�K�O PQG U*H O CWR D E�M GaG CW^ T�GaN I M OaH D K�OaC OnG R H M T�S H T�M OnK�G C;L�M D N M O PQOnG RcC O
h S _ PQO M O i f"L�D M�S _ PQO M OQR GcG U*H I G U�K�G9T*U-D E F G H DaS D UeT*U�OcR G M I G9K�GYL�M D L�I G K�O K�G RYV [ D S O C f"[ D M PQO H D f
K*I R H D M R I o U�f&d�d�d X�`cK�G R K�GWC OY^ T�G�R GWg�O UaM G O C I ] O K�D9T*UmS D U F T*U*H D9K�GW[ D H D N M O [ \ O R f�G R H O R
[ D H D N M O [ \ O R f
J�I G U�G UcM G L�M G R G U*H O K�O R&G UYC O
[ O R G�K�G"PQG K*I K�O�L�D M�C O�I PQO N G U9K*I N I H O C�K�G"C O�L�M D L�I O
[ D H D N M O [ \ O�` f�G UYC O
[ O R GWK�GWS _ C S T*C DYL�D M"T*Um[ I S g�G M D9^ T�GWS D U*H I G U�G;C OWI U�[ D M PQO S I o UaV O L�M D b I PQO K�O X�R D E�M G
C OWD M I G U*H O S I o U
G b H G M U�O f�G C H O PQO Z�DWK�G"C O�I PQO N G UcV G U9S G C K*I C C O R X�`;C O R&S D D M K�G U�O K�O R&R D E�M G"C O�I PQO N G U9K�G"C O R&K*I O U�O R d

# Fi cher o de medi das 
# ================== 
#  Val or es apr oxi mados del  punt o de v i s t a 
# Coor dX  Coor dY Coor dZ 
# - - - - - - - - - - - - - - - - - - - - -  
2882. 514 60. 083 2037. 865 
# 
#  Gi r os ( r adi anes)  
# Omega    Phi     Kappa 
# - - - - - - - - - - - - - - - - - - - - -  
0. 240504 0. 609996 - 0. 162062 
# Tamaño de l a i magen en cel di l l as  
0 2160 1440 
#  Las medi das cor r esponden a cel di l l as  de l a i magen 
# con or i gen en l a esqui na super i or  i zqui er da y  sent i dos:  
# X cr eci ent e haci a l a der echa e Y cr eci ent e haci a abaj o.  
# El  f or mat o del  f i cher o es:  
# Punt o Coor dX Coor dY emcX emcY 
# - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1 487. 76 498. 86 1. 76 2. 31 
2 666. 35 441. 04 2. 02 2. 77 
3 903. 37 370. 72 2. 47 2. 90 
4 1209. 42 279. 27 2. 92 3. 09 
5 1613. 43 167. 12 3. 59 3. 46 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
�

�



����� � � ��� 	 
 � � �
��� ���
��� 	 � � � � � � � � � � ��� � � � � �  

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

.0/ 1*2*3 451�6"786 1*9 1�: ;

<*=?>�@ 9 786 @A3 2�B : @ C0; 6D1�6 E 9 =�6F2*=�:HG I 78: @ :HG 4 =J; 2�;->�@ 4 >�9 6 1�: 1�6 ; KLE 4 G : 38MNE 4 @ 78: O 4
>�@ 9 =�G 9 >�: 3 786 =*O 6"P 6 =5>�@ 9 =�G 9 >�9 4 C ; 2�6 3 6 =�G 4 =�4 G 6 @ ; 6&1�6&E 4 @ 78:"; / 3 4
: >�@ 4 Q 9 78: 1�: C >�6 @ 4�>�: @ :"6 ; O :�E : ; 6�6 ;
; 2�E 9 G 9 6 =*O 6RM :TS 2�60; / 3 4A; 6R>�@ 6 O 6 =�1�604 U*O 6 =�6 @V2*=�4 ;LW*: 3 4 @ 6 ;L9 =*9 G 9 : 3 6 ;8S 2�68>�6 @ 7L9 O : =X6 3YG I 3 G 2*3 4
>�4 ; O 6 @ 9 4 @ Z [

\*4 ; O 6 @ 9 4 @ 786 =*O 6Y; 6YG : @ B :
2*=LE 9 G ]�6 @ 4�S 2�6
G 4 =*O 9 6 =�6�W*: 3 4 @ 6 ;": >�@ 4 Q 9 78: 1�4 ;"1�6
G 4 4 @ 1�6 =�: 1�: ;
O @ 9 1*9 786 =�; 9 4 =�: 3 6 ;&1�6"3 : ;&1*9 : =�: ;"P ^Y>�4 M 4 Z [

\*: @ :R4 U*O 6 =�6 @_6 3�E 9 G ]�6 @ 401�6V786 1*9 1�: ;_; 6L; 6 3 6 G G 9 4 =�:L2*=�:L9 78: B 6 =`M0; 6V9 =�1*9 G :81�6LE 4 @ 78:
9 =*O 6 @ : G O 9 W*:L3 :L>�4 ; 9 G 9 / =A1�6L: 3 B 2*=�: ;_1*9 : =�: ;_; 4 U�@ 6V3 :L9 78: B 6 =-P ; 6 B a*=`3 :L9 =�E 4 @ 78: G 9 / =A1�6LS 2�6V; 6
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� ��� � � � � ���
� $ � � � � � � � � � � �
� %&��'�� (*)�%" ��+ 
�� , �-� ��. �

/*0 1 0
2�3 4 5 6*5 1�3 7�8 5 8 9 3 :;0
2�3�1 3 4 3 1 3 6�< 5 0
3 8&8 =�4 5 < 5 3 6*9 3�< > 6?4 5 @ 0 1�8 5 3 9 3&A*0 7 > 1 3 8�3 6*9 1 3&7 > 8�B�=*6*9 > 8
2�3�0 B�> C >�D B�> 1�3 @ 3 :EB�7 >GF
< > > 1 2�3 6�0 2�0 8 H 2�> 8�B�=*6*9 > 8&2�3�0 B�> C >G< > :EB�7 3 9 >ICI=*6�0
< > > 1 2�3 6�0 2�0�2�3&=*6
9 3 1 < 3 1 > J KEL 5�8 3G2*5 8 B�> 6�3G2�3G< > > 1 2�3 6�0 2�0 8�B�1 3 < 5 8 0 8
2�3I:;M 8�B�=*6*9 > 8
2�3G0 B�> C > N�8 3
A*0 6;3 7 5 :E5 6�0 6�2�>
< > :;>I5 6�< O P 6*5 9 0 8&0 =*:;3 6*9 0 6�2�>I7 0
1 3 2*=*6�2�0 6�< 5 0
2�3 7�8 5 8 9 3 :;0 K
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/ 0 1 0 2�3*4 5 6 7 8 5:9�7�6 ; < 6 =*< 5�0

>*?A@�4 B CD7 4
< =�E F 4
G�F HDI =�7J9�7 K B ?*B 4
< F 8:6 ; CDF 4 F 8:I =�7J8 7�G�F ?A=*L B < B M F 9�5 N�@�F 4 FO6 F 9�FJ=*?�FJ8 7
B ?�9*B 6 F ?�7 < P*F < 5 4*B ?*B 6 B F < 9�7�< 5 8�@�F 4 ; CD7 L 4 5 8�H
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	 � � �
� ��� � � � � ���
� $ � � � � � � � � � � �
� %&��'�� (*)�%" ��+ 
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/�0 1&2 3 1 4*5 6 7 8�0 1&0 9*6 3 :*; 8�0 1�6 ; 3 :�3 :<3 5�1 ; = 4*; 3 :*6 3�> 0 2 ?@7 6 0�A

B C DFE 7 6 0 1G8�3@H�7 2 6 ; 8�7I8�3 5J7 K 4�1 6 3 A"L 0 0 2 8�3 :�7 8�7 1<; :*; L ; 7 5 3 1G8�3@5 0 1<H�4*:*6 0 1<8�3@7 H�0 M 0 N
1 ; 1 6 3 ?@7O8�3
2 3 > 3 2 3 :�L ; 7�4*6 ; 5 ; P 7 8�0JH�7 2 7
3 5�L Q 5 L 4*5 0 N�8�7 6 0 1&8�3"5 7 1&L Q ?@7 2 7 1 C

Coor denadas� i ni c i al es� de� l os� punt os� de� apoyo�
============================================�
1� 300� 1050� 10�
2� 740� 1050� 10�
3� 1180� 1050� 10�
4� 1630� 1050� 10�
. . . . . . . . . . . . . . �
. . . . . . . . . . . . . . �
1000� 0� 690� 10�
1001� 2480� 690� 10�
�
Resol uc i ón� medi ant e� r ed� l i br e�
�
Cámar as� y � f i cher os� de� medi da�
============================�
Cámar a: � Canon_20a�
Di st anci a� f ocal : � 20�
l a� di s t anci a� f ocal � ent r a� como� i ncógni t a� en� el � aj ust e�
Coor denadas� del � punt o� pr i nc i pal : � 0, 0�
est as� coor denadas� ent r an� como� i ncógni t as� en� el � aj ust e�
Di st or s i ón� Radi al , � k1: 0� k2: 0�
k1� es� i ncógni t a� en� el � aj ust e�
Coef i c i ent es� de� descent r ami ent o, � p1: 0� p2: 0�
For mat o� de� l a� i magen: � 22. 8x15. 5� mm�
Fi cher os� de� medi da� asoci ados: �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_1a. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_2a. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_3a. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_4a. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_5a. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasA/ Med_6a. dat �
�
Cámar a: � Canon_20b�
Di st anci a� f ocal X: � 35�
Di st anci a� f ocal Y: � 35�
l a� di s t anci a� f ocal � ent r a� como� i ncógni t a� en� el � aj ust e�
Coor denadas� del � punt o� pr i nc i pal : � 0, 0�
est as� coor denadas� ent r an� como� i ncógni t as� en� el � aj ust e�
Di st or s i ón� Radi al , � k1: 0� k2: 0�
k1� es� i ncógni t a� en� el � aj ust e�
Coef i c i ent es� de� descent r ami ent o, � p1: 0� p2: 0�
For mat o� de� l a� i magen: � 22. 8x15. 5� mm�
Fi cher os� de� medi da� asoci ados: �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_1b. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_2b. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_3b. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_4b. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_5b. dat �
D: / Mi s � document os/ Doct or ado/ Aut ocal i br ac i ón/ AUTOCALI BRACI ON/ Medi dasB/ Med_6b. dat �
�
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	 � � �
� ��� � � � � ���
� $ � � � � � � � � � � �
� %&��'�� (*)�%" ��+ 
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0 1 2*354 6 7 8*9 : ; 6 < 8=7 > 9 7 4 8�:
?�7"@ : A�9 B CD: A�E5; B B 4 ?�7 8�: ?�: A&: F G�A 9 : ?�: A&?�7"@ B A�H�G*8*9 B A&?�7�: H�B E B�1

� �
Val or es� Aj ust ados�
=================�
�
Cámar a: � 1� Canon_20a�
- - - - - - - - - - - - - - - - - - - - - - - - - - - �
f i cher o: � 1�
Xo: � � 549. 192� +� 1. 196� =� 550. 388� ( emc: � 12) �
Yo: � � 1035. 144� +� 1. 854� =� 1036. 998� ( emc: � 15) �
Zo: � � 2448. 656� +� - 0. 161� =� 2448. 495� ( emc: � 14) �
Om: � � - 0. 275799� +� - 0. 001251� =� - 0. 277050� ( emc: � 0. 0088) �
Ph: � � - 0. 200308� +� - 0. 005481� =� - 0. 205789� ( emc: � 0. 0082) �
Ka: � � - 0. 127885� +� - 0. 000336� =� - 0. 128221� ( emc: � 0. 0018) �
f i cher o: � 2�
Xo: � � 2713. 695� +� 1. 322� =� 2715. 017� ( emc: � 9. 7) �
Yo: � � 56. 338� +� - 0. 353� =� 55. 985� ( emc: � 7. 2) �
Zo: � � 1911. 878� +� 0. 765� =� 1912. 643� ( emc: � 11) �
Om: � � 0. 180310� +� - 0. 000483� =� 0. 179827� ( emc: � 0. 0084) �
Ph: � � 0. 588842� +� - 0. 005739� =� 0. 583103� ( emc: � 0. 0081) �
Ka: � � - 0. 112151� +� 0. 000076� =� - 0. 112075� ( emc: � 0. 0049) �
f i cher o: � 3�
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
�
Cámar a: � 2� Canon_20b�
- - - - - - - - - - - - - - - - - - - - - - - - - - - �
f i cher o: � 1�
Xo: � � - 113. 695� +� 0. 355� =� - 113. 340� ( emc: � 13) �
Yo: � � 15. 152� +� 0. 854� =� 16. 006� ( emc: � 9. 4) �
Zo: � � 2105. 395� +� - 0. 253� =� 2105. 142� ( emc: � 13) �
Om: � � 0. 177671� +� 0. 001058� =� 0. 178729� ( emc: � 0. 008) �
Ph: � � - 0. 480232� +� - 0. 005532� =� - 0. 485764� ( emc: � 0. 0084) �
Ka: � � 0. 054425� +� 0. 000435� =� 0. 054860� ( emc: � 0. 0039) �
f i cher o: � 2�
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
�
�
Punt o: � 1�
- - - - - - - - - - - - - - - - - - �
Coor dX: � � 341. 234� +� 0. 544� =� 341. 778� ( emc: � 1. 8) �
Coor dY: � � 1065. 331� +� - 0. 960� =� 1064. 371� ( emc: � 1. 8) �
Coor dZ: � � - 0. 863� +� 0. 200� =� - 0. 663� ( emc: � 2. 3) �
�
Punt o: � 2�
- - - - - - - - - - - - - - - - - - �
Coor dX: � � 722. 176� +� - 0. 607� =� 721. 569� ( emc: � 1. 7) �
Coor dY: � � 1078. 578� +� - 0. 477� =� 1078. 101� ( emc: � 1. 4) �
Coor dZ: � � - 2. 366� +� 0. 134� =� - 2. 232� ( emc: � 2. 2) �
�
Punt o: � 3�
- - - - - - - - - - - - - - - - - - �
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
�
�
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�� , -.� ��- �

/ 0 1�2*3 4�5*6 7 8 9:3 ; 6 3 <�=�> 4 ? 9:@ 7 4 3 <�8 A*7 @ 4 A�3 <&B�@"6 > <&C ? 9:> 4 > < 0
�
Pámet r os� I nt er nos�
=================�
cámar a� 1: �
- - - - - - - - - �
f ocal : � 20. 668� +� 0. 002� =� 20. 670� ( emc: � 0. 13) �
xp: � - 0. 148� +� 0. 132� =� - 0. 017� ( emc: � 0. 17) �
yp: � - 1. 440� +� 0. 005� =� - 1. 435� ( emc: � 0. 15) �
k1: � 5. 58e- 07� +� 3. 776e- 06� =� 4. 334e- 06� ( emc: � 4. 2e- 05) �
cor r el ac i ón� f ocal / xp: � - 0. 05�
cor r el ac i ón� f ocal / yp: � - 0. 01�
cor r el ac i ón� f ocal / k1: � - 0. 34�
cor r el ac i ón� xp/ yp: � 0. 11�
cor r el ac i ón� xp/ k1: � 0. 16�
cor r el ac i ón� yp/ k1: � 0. 37�
�
cámar a� 2: �
- - - - - - - - - �
f ocal X: � 20. 143� +� 0. 003� =� 20. 145� ( emc: � 0. 15) �
f ocal Y: � 20. 375� +� - 0. 002� =� 20. 374� ( emc: � 0. 14) �
xp: � 0. 100� +� 0. 121� =� 0. 222� ( emc: � 0. 18) �
yp: � - 1. 471� +� 0. 019� =� - 1. 453� ( emc: � 0. 15) �
k1: � - 1. 207e- 05� +� 2. 829e- 06� =� - 9. 243e- 06� ( emc: � 4. 4e- 05) �
cor r el ac i ón� f ocal X/ f ocal Y: � 0. 97�
cor r el ac i ón� f ocal X/ xp: � 0. 03�
cor r el ac i ón� f ocal X/ yp: � - 0. 06�
cor r el ac i ón� f ocal X/ k1: � - 0. 30�
cor r el ac i ón� f ocal Y/ xp: � - 0. 01�
cor r el ac i ón� f ocal Y/ yp: � - 0. 06�
cor r el ac i ón� f ocal Y/ k1: � - 0. 35�
cor r el ac i ón� xp/ yp: � 0. 14�
cor r el ac i ón� xp/ k1: � 0. 04�
cor r el ac i ón� yp/ k1: � 0. 34�
�
�
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0
1�2 3 465 5 7 8�3 9�: 2 ; < 4 1�2 ;&1�=�>@? : < A B ;�C*2
D B ;�C*2 : < E�B C*B ;

F�G H�I J K�L I H M N O�I H�P Q�I&H I�K�L I H I O*R G O�G"S N O*R M O*Q�G S M T O�H N O6U G H�M VWK�U I VXI O*R G Y�G H�I O�I U K�L N Z L G VXG
M O�[ N L VX\ R M S N ]�H I^R L G R G_Y�I^U G HX[ N L VXG HXH M VWK�U M [ M S G Y�G H ]6I O`U G HXP Q�I^O�N.H I^a�G O`R I O*M Y�N.I ObS Q�I O*R G
L I U G S M N O�I H&S L Q*c G Y�G H&I O*R L I"U G H&S N N L Y�I O�G Y�G H�J6I"d6G�R L G e*f H&Y�I&U G�Y*M H R G O�S M G�L G Y*M G U g L g*P Q�I"G K�G L I S I"G U
G h�G Y*M LXI U�I [ I S R NiY�IjU GkY*M H R N L H M T O�]6R G VWK�N S NiH I^a�GjM O�S U Q*M Y�N.I U6I [ I S R N.Y�I^U N HWK�G L \ VXI R L N HXY�I
Y*M H R N L H M T OlH N m�L I&U G H�Y�I L M e*G Y�G H�Y�I�U G H�S N N L Y�I O�G Y�G H�M VXG Z I Oln U N H�L I H M Y*Q�N H o O*M ] K�N L*U N�R G O*R N ] H N m�L I&I U
K�Q*O*R NXK�L M O�S M K�G U p�q*O_I U�VXN Y�I U NXY�IlY�I H S I O*R L G VWM I O*R NWR G VWK�N S NXH I�a�G@S N O�H M Y�I L G Y�NWU GlM O�[ U Q�I O�S M G
H N m�L I"U G
[ N S G U p

f x� =� f ocal � en� ej e� x�
f y� =� f oacl � en� ej e� y�
ex� =� emc� de� l a� coor denada� x� ( par a� aj ust e� ponder ado) �
ey� =� emc� de� l a� coor denada� y� ( par a� aj ust e� ponder ado) �
x, y� =� coor denadas� i magen� ( r ef . � al � punt o� pr i nci pal � y� si n� di st or si ón) �
m( , ) � =� el ement os� de� l a� mat r i z� de� r ot aci ón�
�
I x� =� X- Xo�
I y� =� Y- Yo�
I z� =� Z- Zo�
�
q� =� m( 3, 1) * I x� +� m( 3, 2) * I y� +� m( 3, 3) * I z�
�
#� Der i vadas� de� l os� par ámet r os� ext er nos�
#� ====================================�
dFx/ dXo� =� ( - f x* m( 1, 1) � - � m( 3, 1) * x) � / � ( q* ex) �
dFx/ dYo� =� ( - f x* m( 1, 2) � - � m( 3, 2) * x) � / � ( q* ex) �
dFx/ dZo� =� ( - f x* m( 1, 3) � - � m( 3, 3) * x) � / � ( q* ex) �
dFx/ dOm� =� ( x* ( - m( 3, 3) * I y+m( 3, 2) * I z) � +� f x* ( m( 1, 3) * I y+m( 1, 2) * I z) ) / ( q* ex) �
dFx/ dPh� =� ( x* ( cos( Ph) * I x+si n( Om) * si n( Ph) * I y- cos( Om) * si n( Ph) * I z) � +� �

f x* ( - si n( Ph) * cos( Ka) * I x+si n( Om) * cos( Ph) * cos( Ka) * I y� –�
cos( Om) * cos( Ph) * cos( Ka) * I z) ) / ( q* ex) �

dFx/ dKa� =� f x* ( m( 2, 1) * I x+m( 2, 2) * I y+m( 2, 3) * I z) / ( q* ex) �
�
dFy/ dXo� =� ( - f y* m( 2, 1) � - � m( 3, 1) * y) � / � ( q* ey) �
dFy/ dYo� =� ( - f y* m( 2, 2) � - � m( 3, 2) * y) � / � ( q* ey) �
dFy/ dZo� =� ( - f y* m( 2, 3) � - � m( 3, 3) * y) � / � ( q* ey) �
dFy/ dOm� =� ( f y* ( m( 2, 2) * I z- m( 2, 3) * I y) � +� y* ( m( 3, 2) * I z- m( 3, 3) * I y) ) / ( q* ey) �
dFy/ dPh� =� y* ( I x* cos( Ph) +I y* si n( Om) * si n( Ph) - I z* si n( Ph) * cos( Om) ) / ( q* ey) +�

f y* ( I x* si n( Ph) * si n( Ka) - I y* si n( Om) * cos( Ph) * si n( Ka) +� �
I z* cos( Om) * cos( Ph) * si n( Ka) ) / ( q* ey) �

dFy/ dKa� =� - f y* ( m( 1, 1) * I x+m( 1, 2) * I y+m( 1, 3) * I z) / ( q* ey) �
�
#� Tér mi no� i ndependi ent e�
#� =====================�
Lx� =� - f x* ( m( 1, 1) * I x+m( 1, 2) * I y+m( 1, 3) * I z) / � �

( ( m( 3, 1) * I x+m( 3, 2) * I y+m( 3, 3) * I z) - x) * ex) �
Ly� =� - f y* ( m( 2, 1) * I x+m( 2, 2) * I y+m( 2, 3) * I z) / �

( ( m( 3, 1) * I x+m( 3, 2) * I y+m( 3, 3) * I z) - y) * ey) � � � �
�
#� Der i vadas� r espect o� a� l as� coor denadas� t er r eno�
#� ============================================�
dFx/ dX� =� - dFx/ dXo�
dFx/ dY� =� - dFx/ dYo�
dFx/ dZ� =� - dFx/ dZo�
�
dFy/ dX� =� - dFy/ dXo�
dFy/ dY� =� - dFy/ dYo�
dFz/ dZ� =� - dFy/ dZo�
�
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#� Der i vadas� de� l os� par ámet r os� i nt er nos�
#� ====================================�
�
#� f ocal �
dFx/ df � =� - ( m( 1, 1) * I x+m( 1, 2) * I y+m( 1, 3) * I z) / ( q* ex) �
dFy/ df � =� - ( m( 2, 1) * I x+m( 2, 2) * I y+m( 2, 3) * I z) / ( q* ey) �
�
#� f ocal � ( di f er ent e� par a� x� e� y) �
dFx/ df x� =� - ( m( 1, 1) * I x+m( 1, 2) * I y+m( 1, 3) * I z) / ( q* ex) �
dFx/ df y� =� 0�
dFy/ df x� =� 0�
dFy/ df y� =� - ( m( 2, 1) * I x+m( 2, 2) * I y+m( 2, 3) * I z) / ( q* ey) �
�
#� punt o� pr i nci pal �
dFx/ dxo� =� 1/ ex�
dFx/ dyo� =� 0�
dFy/ dxo� =� 0�
dFy/ dyo� =� 1/ ey�
�
#� di st or si ón� r adi al � s i mét r i ca�
r 2� =� x* x� +� y* y�
dFx/ dk1� =� - x* r 2/ ex�
dFx/ dk2� =� - x* r 2* r 2/ ex�
dFy/ dk1� =� - y* r 2/ ey�
dFy/ dk2� =� - y* r 2* r 2/ ey�
�
#� di st or si ón� por � descent r ami ent o�
dFx/ dP1� =� - ( 2* x* x+r 2) / ex�
dFx/ dP2� =� - 2* x* y/ ex�
dFy/ dP1� =� - 2* x* y/ ey�
dFy/ dP2� =� - ( 2* y* y+r 2) / ey�
�
#� f al t a� de� per pendi cul ar i dad�
gx� =� f x- x* si n( Ox) �
gy� =� f y- y* si n( Oy) �
dFx/ dOx� =� x* f x* f x* ( x- f x* si n( Ox) ) / ( gx* gx* gy* ex) �
dFx/ dOy� =� f x* f x* x* y* cos( Ox) * cos( Oy) / ( gx* gy* gy* ex) �
dFy/ dOx� =� f y* f y* x* y* cos( Ox) * cos( Oy) / ( gx* gx* gy* ey) �
dFy/ dOy� =� y* f y* f y* ( y- f y* si n( Oy) ) / ( gx* gy* gy* ey) �
� � � � � � �
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V X*ZYS�e M R b�S�T R&P _ P ZYS�e T b*N M*N P
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