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1. �ã���O�o
¤ (Interior Orientation Transformation) 
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�}�õ�0�‹�`�§�O�ì�����ª�³�‘�ì�"�Á�o�å�4�ô	)
%�õ�§�O�ì���‘�Û�Ó�W
��³
�•�ì
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³�ª�y
��ô	)�ª�y�·�¶�æ	_�s�I�‡���s�ª�y�ô�6�ì
�"	æ�± z �·�¶�æ	_	æ�± Z �·�È�_�s�I�ô�þ � �m0�õ � �
 0 �÷ � �
 0�ö�‚�O�œ�Ô	æ�±�3
�•�¶�ì�œ�Ô	æ�±�3�•�Ð�Ô�"�ï�‘�L�¥�ô�”�×�y�Ü�‰�f���O�‘�Ó���©�>�‰�ô�ç�3��
�Û	@�÷���”�¢�­�¶�f���O�á
¨���È	v�Ð���>	ò	ò�ì�"�ö�Á�‘���>�¢�‘���á�ô�•�ô
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�‹
Ó�§�O�ª�y
ó�Æ�ô�¡�l�”�Å�����o
¤�p���>�ì�"	æ�±�3�•�¶�‚�O�œ�Ô	æ�±
�3�•�Ð�Ô�‘�o
¤�"�ï�ô�õ� ���ö  

11 0 12 0 13 0

31 0 32 0 33 0

( ) ( ) ( )
( ) ( ) ( )

m X X m Y Y m Z Z
x f

m X X m Y Y m Z Z
- + - + -

= -
- + - + -

 (2.1.1a) 

21 0 22 0 23 0

31 0 32 0 33 0

( ) ( ) ( )
( ) ( ) ( )

m X X m Y Y m Z Z
y f

m X X m Y Y m Z Z
- + - + -

= -
- + - + -

 (2.1.1b) 

���Í  

f  �ú �ì�����¯  

,x y �ú �Æ
ó�ú�‘�ì�"	æ�±  

, ,X Y Z �ú �Æ
ó�ú�‘�‚�[�œ�Ô	æ�±  

11 12 33, ...m m m  �ú �—�ì�"�‘�Ÿ	•�A�K�”���‘�…�¬�ý�o
‚�$  

0 0 0, ,X Y Z �õ , ,w j k  �ú �û�Ÿ�£�Á�ì���ë�y�Í���‘�‚�[�œ�Ô	æ�±�ô�U�Ÿ�£

�Á�ì���.�
�V�§�ô���ä	•�V�§�Ý�€�ì���‘�f���O�á


¨�ö  

�½�ì�"	æ�±�¶�‚�O�œ�Ô	æ�±	Y�Ý
��ô�’	æ�±�3�Ð�Ô�ø�ç�ì�"�‘�Ÿ	•�ý�o�A�ú
Roll�õ Pitch�õ Yaw �;���”���‘�.�
�V�§�ô�7  w �Ä�¢ Roll�ô  j  �Ä�¢ Pitch�ô�R  �Ä
�¢ Yaw�ö�ì�"�ë�y�Í���‘�f���O�á
¨�Á�Â�•�‘���¹� �ô�{�Q�s�”�Å�����ô�� (2.1.1)
�þ�Q�’�ì�"	æ�±�¢�º�‹�ú�o
¤���‚�O�œ�Ô	æ�±�ô���‚�’�‚�O�œ�Ô	æ�±�Í�‘�ú�o
¤
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�ô���¢�ç�Ø�‚�¾�I���O�o
¤	@�‰�Ð�û�ô�ì�"�ë�y�Í���‘�f���O�á
¨�Á�‚�•�ù
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���‘�f���O�á
¨�U�Æ�¥�•��  (2.1.1)�ô��
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�ç�‚�O�œ�Ô�Q�0���Ì�Õ�‘�Ó�‹�����p���>�¢���ô�}�õ�0 ” �ú ” �Á�Ó�‹���0 ” �� ”
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(�w�•�‘�Æ
ó
B�á�ù
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�D�‡�‘�³� �0�Ë	š�@
•�ô�‘�Î�ƒ�ö�—���Q�•�Ì�U�‚���õ	_���ó�D�‡�‘�H�,�ô�w�•
�¢�ÿ�‚�—�w�•�‘ ” �ú ” ���,���ô�â���ç���>�f���O�‘	@�‰�Í�ô
(�Ã�Ï�l�”�‘
i�‚ ”
�Ó�‹�ú ” �‘�w�ú�ö�l�”�Ó�‹�ú�p���>�ì�"�f���O�ô���•	•�Ã�����¹�ú  

(1) �x�ê���‚�O�œ�Ô�Í�Â�•�‘�Ó�‹�ú�W
û  (�{�Ó�‹�ú�‘�‚�O�œ�Ô	æ�± ) 

(2) �ç�y�½�Í�E�–�I�|�§�Æ�Ë	š�*�y�½�.
°�õ�é�i�<�ó�‘�Ó�‹�ú  

�‹
Ó
(�¤�æ�”�Ó�‹�ú�‘�����¾�I�Ë	š�ô�6�—�-�Ø�‚�¾�I���O�o
¤	@�‰�ô�ì�"
�f���O�á
¨�Ý�‚�‚�•�ô�Ý���d�s�”�� (2.1.1)�¾�I�Ë	š	@�‰�ô���0�x�ê�Ã�s�”�Â�•
�‘�‚�O�œ�Ô	æ�±�÷�ì�"	æ�±�Ã���>�ì�"�‘�f���O�ö  

���>�ì�"�f���O
(�w�•�‘	š�[�ô�‚�n�”�Å�����‘�§�â�³�� (�Ú���� )�p
”	J�Ó�‹
�ú�ç�ì�"�œ�Ô�¶�‚�O�œ�Ô�ú�‘�"�ï�ô�ç	@�‰�‘
�	‚�x�ê�’���Ú�����„���Ò�0����
�ï�ô�*�!	>�f���O�á
¨�‘���È	v�ô�Æ�s�”	O�6	@�‰�‘�����>�³�f���O�á
¨
(�U�‘
����	v�ö  

�‹
Ó�¤�”���•�‘�À�ô�d (The Bundle Method)�p���>�ô�À�ô�d
i�‚�s�”�í�­�£�"
�’	Y���‘�ú�:�Ë	š�ô�€�Á�À�ô�s	á�d�ô��
��(�‘���>�Ú�­�ì�"�‘�f���O�á
¨�Ð�f�ô
�Ë�!�Õ
����>�ñ�H�ú�‘�‚�O�œ�Ô	æ�±�ô�C�•�•�4�‘�€
ó�Æ�ô�õ�‚�O�œ�Ô�Ó�‹�ú�õ
�ã���O�á
¨�õ�‚�O�œ�Ô�¯�†�õ�‚�O�œ�Ô�A�K�;�ö  

�Ù6 �å�4�À�ô�d�Í�•�­�ì�"�¶�‚�O�œ�Ô�Ó�‹�ú�‘�"�ï�ô OL �ú�Á�p�A�ª�y
��‘
�ë�y�Í���ô�•�‚�O�œ�Ô	æ�±�Á (XL0, YL0, ZL0)�ô OR �ú�Á�S�A�ª�y
��‘�ë�y�Í���ô
�•�‚�O�œ�Ô	æ�±�Á (XR0, YR0, ZR0)�ô�Â�•�Ÿ	•�Ó�‹�ú�‘�‚�O�œ�Ô	æ�±�ô�ö�Æ
ó�U�é
�q�Q�³�‰�Ó�‹�ú�ç�•�­�ì�"�¢�‘�ì�"	æ�±�ö  

�‚�•�§�Á�•�­�ì�"�Ú�ä	•�ì�"�f���O�á
¨ : X0�õ Y0�õ Z0�õ � �õ � �õ � �ô�Å�‚ 12 	•
�‚�•�§�ö�ç�í	•�o�·�Í��	•�Ó�‹�ú�Q�0�È�@�d	•�€
ó���3�� (XRi, YRi �0�÷ XLi, 
YLi)�ô�È�@�����Ó�‹�ú�‘�€
ó���3���U�ô�ö�x�s	á	@�‰�Q���>�•�­�ì�"�‘�f���O
�á
¨�ö���>���d�¶
B�ì�U���¬�n�d�ì�Õ�ô�ÿ�x�ê�Ã�’�ø�x�„�������ï�ô�Æ�’�ì�"
�f���O�á
¨�‘���È	v�¥�•�ô�0	O�6	@�‰�‘�����p���>�ì�"�f���O�á
¨
(�U�‘����
	v�ö  

	)���æ�”�‘	æ�±�3�‚�¢�m�æ	_�3�•�Ì�B�ô�6�ì�œ�Ô	æ�±�3�‘�Ú�·�¶�æ	_	æ�±
�3�Ú	•�ù���·�Á�Õ�ì�s�I�‘�*���Û�ì�Õ�ô�õ�Ù 7 ���¢�ö  

�i�õ�����ý�o	æ�±�ô�§�Ó�Ú�·�‘�ý�o�A�ý�o�é�Ç�i���Á�Ã�o�ì�"	æ�±�,�· x 
�·�ý�o �  �A�ô���U�E  y �·�ý�o �  �A�ô
(�U�E  z �·�ý�o �  �A�ö�â���ô�½�ì�"	æ�±
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�¶�‚�O�œ�Ô	æ�±	Y�Ý
��ô���”���ý�o
‚�$�Q�Ä�¢��� �È�Ú���ú  

11 cos cosm j k=  (2.1.2a) 

12 cos cos cos sinm j k w k= - +  (2.1.2b) 

13 sinm j=  (2.1.2c) 

21 sin sin cos cos sinm w j k w k= +  (2.1.2d) 

22 sin sin sin cos cosm w j k w k= - +  (2.1.2e) 

23 sin cosm w j= -  (2.1.2f) 

31 cos sin cos sin sinm w j k w k= - +  (2.1.2g) 

32 cos sin sin sin cosm w j k w k= +  (2.1.2h) 

33 cos cosm w j=  (2.1.2i) 

�6�Å���� (2.1.1)�Á�•	•�Ú�����‘�€
ó���3���ô�â���’�ö�—�ì�"�Æ
ó�U���³�•�Ó
�‹�ú�‘�ì�"	æ�± (xi, yi)�õ���¯ f�õ�0�÷�Ó�‹�ú�‚�O�œ�Ô	æ�± (X i, Yi, Zi)�Ž�Á�Â�•�ô�’
�ì�"�f���O�á
¨ (X0, Y0, Z0, � ,� ,� )�Ž�Á�‚�•�§�ô�þ�’�Å�����Q�Ä�¢���f���O�á
¨�‘
�„���ô�õ�� (2.1.3)�ú  

( )0 0 0, , , , ,i xx F X Y Z w j k=  (2.1.3a) 

( )0 0 0, , , , ,i yy F X Y Z w j k=  (2.1.3b) 

�—�-��  (2.1.3) �Á�Ú�����„�§�ô���0�Ý�ê�0�ì�" (xi, yi)	æ�±�:�Á�€
ó�Æ�ô�0
@
�L
­�§�‹�Ø	Ö�Ò���’��  (2.1.3)�Ò�0�����ï�ô�Q�³�‰��  (2.1.4)�ú  

0
0 0 0

0 0 0 0 000 0 0

xi xi xi xi xi xi
i xi xi

F F F F F F
x X Y Z F

X Y Z
n w j k

w j k
� � � � � � � �¶ ¶ ¶ ¶ ¶ ¶� � � �+ = D + D + D + D + D + D +� � � � � � � �� � � �¶ ¶ ¶ ¶ ¶ ¶� � � �� �� � � � � �

 

 (2.1.4a) 

0
0 0 0

0 0 0 0 0 00 0 0

yi yi yi yi yi yi
i yi yi

F F F F F F
y X Y Z F

X Y Z
n w j k

w j k

¶ ¶ ¶ ¶ ¶ ¶� � � � � � � � � � � �
+ = D + D + D + D + D + D +� � � � � � � � � � � �¶ ¶ ¶ ¶ ¶ ¶� � � � � �� � � � � �
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 (2.1.4b) 

�—��  (2.1.4)�³�•�ô��	•�Ó�‹�ú�Q�È�@�’	•�€
ó���3�� (xi+vxi, yi+vyi)�ô	)	>��
�>�ä	•�f���O�á
¨ (X0, Y0, Z0, � ,� ,�  �;�ä	•�‚�•�§ )�ô�þ�?�ÿ�x�ê	>���Ÿ	•�Ó�‹�ú
�É
È���>�ö�â���ô�•�ô�2���”�À�ô�d�ë�y�����ô�s�”�’�­�£�"�ë�y�’�����Ó�‹�ú
�‘�€
ó���3���È�@�ô�¡�•�ì�"�f���O�á
¨�‘���È	v�ô�ö�—�s	á	@�‰�U�ô�Æ�0�ô��
	O�6�‘�������@�f���O�á
¨�‘����	v�ö  

 

�Ù1 �y�½	æ�±�3�•�¢�@�Ù  

 

 

�Ù2 �y�½	æ�±�¶�ì�"	æ�±�¢�@�Ù (a)�y�½	æ�± (b)�ì�"	æ�±   
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�Ù3 �Ÿ�¢�ì�"	æ�±�3�•�¢�@�Ù  

 

�Ù4 �‚�O�œ�Ô	æ�±�3�•�¢�@�Ù  

 

 

�Ù5 �Ù�½�ë�y�Ÿ�•	æ�±�3�•�¶�ã�õ�f���O�o
¤�Ð�"�ï  
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�Ù6 �À�ô�d�Í�Ó�‹�ú�¶�ì�"�Ð�¢�@�Ù  

 

 

�Ù7 	æ�±�3�•�¢�@�Ù  

2-2 �”�×�����o
¤�d�”�×�����o
¤�d�”�×�����o
¤�d�”�×�����o
¤�d  

Abdel-Aziz and Karara (1971)
œ�@�‘�‹	•���•�‘�”�×�����o
¤�d�� Direct Linear 
Transformation���ô�A�€ DLT�ô�”�p�µ�c���>�Ù�½�ë�y	æ�±�Ô�‘�o
¤�"�ï�ö�@�d�Q
�0�”�×�’�€
ó�‚�O�µ�y�½	æ�±�3�•�”�×�o
¤���‚�O�œ�Ô	æ�±�3�•�ô�Ì�x�Ã�’�y�½
	æ�±�o
¤���ì�"	æ�±�ô���U�—�ì�"	æ�±�Æ�o���‚�O�œ�Ô	æ�±�ô�í�ù�-�Ù�½�Ë	š�Þ
�Ì
œ�n�‘�Ú�¤�á�s�‘���d�ö�”�×�����o
¤�ô���¢�`�Ì���>���O�á
¨�ô�6�‚�>�@�V
�§�ô���6���O�á
¨�þ�æ�–�-�Ú	•�o
¤�V�§�Í�ö���‘�í�d�V�§�ô�þ�Q�L�¥�y�½	æ�±
�3�¶�‚�O�œ�Ô	æ�±�3�Ð�����"�ï���ô�o
¤�V�§�Ð���³�ô�þ�!�»�˜�-�I�|�‘�Ó�‹�ú�ö
�”�×�����o
¤�d��� �È
]�ú�ú  
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1�õ �â�Á�‚�����"�ï�‘�”�×�o
¤�ô�z�Ì�!	>�V�§�‘�w�c	v�ô�¨�Ì�x���€
ó��

�3���Í�‘�Ú	•�C�ä�§�ô�½���¨�Ì�x�L�¾���>�ö  

2�õ �•���3���Û	@	Ò�0�ô���!�ï�ø�œ�Ô�­�»�ô�z�I�=�‰���!
��Ô�-�6�Ö�ô�z

�u�~�”�-	•�“�•���b�p�ö  

3�õ �â�Ì�x�’�y�½	æ�±�o
¤���ì�"	æ�±�3�•�ô���â���Ì�!	>�ì���‘
#�±�ö  

�”�×�����o
¤�d�,	>�‚�s�”�À�ô�Ÿ�ú�Å���Ð�[�U�Ò�0�ï�A�ô�µ�y�½	æ�±�3�•
�ø�x�o
¤�V�§�”�×	@�‰�‚�O�œ�Ô	æ�±�3�•�ö�—�Ù 8�Q�•�ô�ª�y
ó�Æ�Å�����¹���Á�ú  

( ) ( )II cAB =  (2.2.1) 

�•�Í�ô c�Á���K�V�§�� scale factor���ö�’���·�ï�j�Á� �ú  

( ) A

rrr

rrr

rrr

ARA I ·
�
�
�

�

�

�
�
�

�

�
=·=

333231

232221

131211

 (2.2.2) 

cRAB =  (2.2.3) 

�
�
�

�

�

�
�
�

�

�

-

-

-

�
�
�

�

�

�
�
�

�

�
=

�
�
�

�

�

�
�
�

�

�

-

-

-

0

0

0

333231

232221

131211

0

0

zz

yy

xx

rrr

rrr

rrr

c

d

vv

uu

ww

ww

 (2.2.4) 

�•�Í�ô  

uw�ô vw �ú �½�ú�Ð�y�½	æ�±   

uw0�õ vw0 �ú �,�ú (principal point)�Ð�y�½	æ�±  

d �ú �ì�����¯  

�  �ú ���K���o�â�·  

rij �ú �o
¤
‚�$�á
¨  (�{ 2.1.2���‘ mij) 

x�ô y�ô z �ú �ô�‚�œ�Ô�Í�Ð�Œ�ú	æ�±  
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x0�ô y0�ô z0 �ú �ì���Ð�‚�O�œ�Ô	æ�±  

	)�Â�•�ã���O�á
¨ (uw0,vw0,d)�¶�f���O�á
¨ (x0,y0,z0)�¶�ý�o�A�����Ó�‘�o
¤

‚�$�á
¨ mij�ô�{�Q���>�ô�6�Å�����`�Ú�����ô�!�s�”
@�L	Ö�Ò��	Ö�Ò����������
�Q���>�ô DLT�‚�’�û�’���ñ�×���‹�€���‘�������ö
%�õ (2.2.4)���ô�ï�j�Á� ���ú  

( ) ( ) ( )[ ]033032031 zzryyrxxr
d

c
-+-+-

-
=            (2.2.5) 

( ) ( ) ( )[ ]
( ) ( ) ( )[ ]033032031

013012011
0 zzryyrxxr

zzryyrxxr
duu ww -+-+-

-+-+-
-=-                 (2.2.6) 

( ) ( ) ( )[ ]
( ) ( ) ( )[ ]033032031

023022021
0 zzryyrxxr

zzryyrxxr
dvv ww -+-+-

-+-+-
-=-                    (2.2.7) 

�â�Á
•�ô�œ�Ô�Í�‘�K�Æ
B�O�ï�¤�Á�æ�‹
B�O�ô�6�y�½�¢�‚�0�½
¨�Á
B�O�ô�â
���•�£�Ð�Ô�ø�ç�‹�o
¤�"�ï�ú  

( )00 uuuu uww -=- l   (2.2.8) 

( )00 vvvv vww -=- l   (2.2.9) 

�’ (2.2.8)�õ (2.2.9)���6�ã (2.2.5)~(2.2.7)���Í�ô�`�ï�j�Á�ú  

111109

4321

+++
+++

=
zLyLxL

LzLyLxL
u  (2.2.10) 

111109

8765

+++
+++

=
zLyLxL

LzLyLxL
v   (2.2.11) 

�•�Í�ô  

D

rdru
L u 11310

1

-
=                                     (2.2.12a) 

D
rdru

L u 12320
2

-
=                                      (2.2.12b) 

D
rdru

L u 13330
3

-
=                                      (2.2.12c) 
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( ) ( ) ( )
D

zrurdyrurdxrurd
L uuu 033013032012031011

4

-+-+-
=      (2.2.12d) 

D
rdrv

L v 21310
5

-
=                                       (2.2.12e) 

D
rdrv

L v 22320
6

-
=                                      (2.2.12f) 

D
rdrv

L v 23330
7

-
=                                      (2.2.12g) 

( ) ( ) ( )
D

zrvrdyrvrdxrvrd
L vvv 033023032022031021

8

-+-+-
=         (2.2.12h) 

D
r

L 31
9 =                                             (2.2.12i) 

D
r

L 32
10 =                                            (2.2.12j) 

D
r

L 33
11 =                                            (2.2.12k) 

u
u

d
d

l
=                                            (2.2.12l) 

v
v

d
d

l
=                                             (2.2.12m) 

( )330320310 rzryrxD ++-=                              (2.2.12n) 

L1�t L11�{�‚���•�‘ DLT�V�§�ö	) DLT���”�ç�ì��
 �…
��ô�7�Û�§�Ó�y�½�s	_
�ä	•�0�¢�Ð�Ó�‹�ú�ô (2.2.10)�õ (2.2.11)���þ�Q�0�ï�j�Á�ú  

�
�

�
�
�

�
=

�
�
�
�
�
�

�

�

�
�
�
�
�
�

�

�

�
�

�
�
�

�
---

---

v

u

L

L

L

L

vzvyvxzyx

uzuyuxzyx

11

10

2

1

10000

00001
M

           

(2.2.13) 



 
 

-15- 

���U�s�”
(�»�s���d�� Least Square Method���>�@ L1�t L11�ö�ö�x�¢	J�³�‰ 11
	• DLT�V�§�Ð�U�ô�’ (2.2.10)�õ (2.2.11)���Æ�K�ï�j�Á�ú  

�
�

�
�
�

�
-

-
=

�
�
�

�

�

�
�
�

�

�

�
�

�
�
�

�
---

---

8

4

11710695

11310291

Lv

Lu

z

y

x

vLLvLLvLL

uLLuLLuLL

                    

(2.2.14) 

�Õ�¬�s�”
(�»�s���d�ô�Q�>�@�ù���ú�Ð�‚�O�œ�Ô	æ�±�ö  

DLT�‚�s�” L1�t L11�Ð11	•�V�§�p�’�y�½	æ�±�3�•�¶�‚�O�œ�Ô�3�•�L�¥�"�ï�ô
���V�§�E�–�‘�Ÿ	•�ã���O�á
¨�ô�ä	•�f���O�á
¨�¶�y�½	æ�±�©�ì�"	æ�±�3�o
¤�‘
�•	•�������o�¤�§�ö�ç�ô�”�¢�ô�Ú	z�í�l�”���O�á
¨	v�ô�z�Ø�!���@�V�§�¶���O
�á
¨�Ô�‘�"�ï�ö�?�-�ì���Ð�œ�Ô	æ�±�­���d�”�×�A�0���³�ô���!�s�”�œ�Ô�U�¬�n
�[�U�ô�’�Â���Ð�ã���O�á
¨�ô�o
¤
‚�$�á
¨�ù�?�ÿ�•	•�Ó�‹�ú�‘�ô�‚�œ�Ô�©�:�Ô
	æ�±�ô�6�•�Å�����Í�s	á	@�‰�@ (x0,y0,z0)�ö  

 

�Ù8 �ô�‚�œ�Ô�¶�ì���œ�Ô�Ð�"�ï  

2-3 �¥�O�y�½	Y�L�¥�O�y�½	Y�L�¥�O�y�½	Y�L�¥�O�y�½	Y�L  

�7�Û (2.2.14)���Í L1�t L11�Ð11	•�V�§�Á�Â�•�ô�½�]���‹�`�ì��
��ô�@�����•
	•���3���ô�����Ÿ	•�‚�•�§ (x, y, z)�ô�Ú	z���d�’�’�¢�y�½	Y�L�ã�Ÿ�¢�¥�O�y�½�ù
�x�ê���•�`�0�¢�ì��
��ô�É�Q�0�G�³�Ÿ�¢�y�½�ô�—�³ (x, y, z)�W
��ö�Ù 9�‚�s�”�¥
�O�y�½�ª�y���!�ª
G	_�Ð�¢�@�Ù�ô�s�”�û	J Abdel-Aziz and Karara (1971)��
œ�@�‘

DLT���d�ô�Ú	z�Q�0�ä�@
G	_�¢�º�‹�ú ),,( 000 ZYX �é�q�¶�Ÿ�`�ì���¢�ù���ú�‘�"
�ï���ô�0
‚�$�‘�Î���Ä�¢�ô�õ� ���ô   
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-

-
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=
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�

�
�
�
�
�
�
�
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�

�

---

---

---

---

---

---

R
iR

R
iR

C
iC

C
iC

L
iL

L
iL

iR
RR

iR
RR

iR
RR

iR
RR

iR
RR

iR
RR

iC
CC

iC
CC

iC
CC

iC
CC

iC
CC

iC
CC

iL
LL

iL
LL

iL
LL

iL
LL

iL
LL

iL
LL

Ly

Lx

Ly

Lx

Ly

Lx

Z

Y

X

yLLyLLyLL

xLLxLLxLL

yLLyLLyLL

xLLxLLxLL

yLLyLLyLL

xLLxLLxLL

8

4

8

4

8

4

0

0

0

11410695

11310291

11410695

11310211

11410695

11310291

             (2.3.1) 

���Í L�õ C�õ R�‘�¢� �±�6�Ä�p�A�õ�Í�Ô�¶�S�A�‘�ì���ô ),( ii yx �6�Ä�ç�¢	J�ì
���Í�‘�y�½�ú�O�ô�¢���Q�ø�x
(�»�’	j�d�>�@�º�@�ú�O�‘�y�½�*�K	v�ô�0�L�,��
�¹�þ�‘�Ÿ�¢�y�½�ö  

 

 

 

�Ù9 �¥�O�y�½�µ�c�Ä	_
G�i�q
ó�¢�@�Ù (Wanek and Wu, 2006) 

�

2-4 �ã�ý
 �…�ã�ý
 �…�ã�ý
 �…�ã�ý
 �…	š�[	š�[	š�[	š�[  

�ª�y��
 �… (calibration)�‚�¥�O
G�i�y�½�€
ó�‘�Þ�Ì�"�Ö (Wanek and Wu, 
2006)�ö�ª�y��
 �…�E�–�•	•�ý�é�ô�ƒ�‹�‚�ã�ý
 �… (Interior calibration)�ô�ƒ�’�‚
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�f�ý
 �… (Exterior calibration)�ö�ã�ý
 �…�‘�ž�‘���•	•�ô�ƒ�‹�‘�ž�‘�‚���—�,�·�ú
(Principle Point)�ù�ƒ�’	•�ž�‘�þ�‚�ç
 �…�â�ø���ä	á���÷���Ð�y�½�á���B�Î�‘�\
�•�ö  

�V�5�Ù 9�ô�Ù�Í
G	_�¢�º�‹�ú (X0,Y0,Z0)�ë�y�‰�p�A�ì���¢�‘�ú�Á (xiL,yiL)�ô
%�õ
�”�×�����o
¤�[�U (Abdel-Aziz and Karara, 1971)�ô�í�•�ú�Ð�Ô�‘�"�ï�Q�0�j��� 
���ô  

1 0 2 0 3 0 4

9 0 10 0 11 0 1

L L L L

iL L L L

L X L Y L Z L
x

L X L Y L Z
+ + +

=
+ + +

                                  (2.4.1) 

5 0 6 0 7 0 8

9 0 10 0 11 0 1

L L L L

iL L L L

L X L Y L Z L
y

L X L Y L Z
+ + +

=
+ + +

                                   (2.4.2) 

���Í 1 2 3 11, ,L L L L�ß �Á�ª�y���V�§�‘�„�§�ô�í�d�ª�y���‘�V�§�E�–�‘�ª�y���‘

�.�
 (�ù�Ú�·�‘�ý�o�A )�õ���¯ (focal length)�0�÷�À�â�Í�� (optical center of camera)
�;�ö�½�í�d�ª�y���‘�V�§�Á�Â�•
��ô�”�×�����o
¤�d
i�Q�0�ø�x�¢	J���3���’�Ÿ
�¢�‘�œ�Ô�‚�[	æ�±�o
¤�Á�’�¢�‘�y�½	æ�±�ö  

�Á�‘�¾�I�ã�ý
 �…�ô�•	@���Ù�b�‘�‹�'
 �…�H�ô�õ�Ù 10���¢�ô
 �…�H�‘�µ�»
�Á75�æ�éx75�æ�é�ô�H�¢�i�H�;�Ô�¯�‘
 �…�ú�ô
 �…�ú�Á�”	é 2�æ�é�µ�»�‘���ô�•

 �…�ú�Ð�Ô�‘�¯�†�Á 6�æ�é�ö�¾�I�ã�ý
 �…
��ô�’
 �…�H�©�ì�� (CCD�s	_ )�
�Û�?
�s�I�‘�ƒ�
�ô�â���� (2.4.1)�¶�� (2.4.2)�Í�‘ Y0�Á�Ÿ�ô���3���A�ï�Á� ���ô  

1 3 4 9 11d d dXL ZL L x XL x ZL x+ + - - =

           

(2.4.3) 

5 7 8 9 11d d dXL ZL L y XL y ZL y+ + - - =

           

(2.4.4) 

���Í ( , )d dx y �Á
 �…�ú�ç�ì�"	æ�±�¢�‘	æ�±�ô�‚�‚
 �…
��™�á���‘	æ�±

(distorted coordinate)�ô�6 ( , )X Z �þ�Á
 �…�H�¢�Œ
 �…�ú�‘	æ�±�ö�ô���¾�I
 �…�b
�p
��ô�!�?�ÿ�§�—
 �…�H�¢�º�@�d	•�ú�ô
%�õ�í�d	•�ú�ç
 �…�H�¢�‘	æ�±�0�÷�ç
�y�½�¢�‘	æ�±�6�• (2.4.3)���¶ (2.4.4)�����>���Í�‘�ï�§ Li�ô�¹��
 �…�U�ô�‚�p�]	>
�•�p�‚�O�œ�Ô�¢�º�‹�ú�‘	æ�± ( , )X Z �ô�l�ë�y�ç�ì���9�‚�á���‘	æ�± ( , )p px y �þ�Q

�—(2.4.5)�©(2.4.6)���£
ó�³�•�ô���£
ó���ï�ç�ì���ë�y�ÿ�¶�€
ó�‚�O�s	_�s�I�‘��
�¹� ���³�ö  

1 3 4

9 11 1p

XL ZL L
x

XL ZL
+ +

=
+ +

                                  (2.4.5) 



 
 

-18- 

5 7 8

9 11 1p

XL ZL L
y

XL ZL
+ +

=
+ +

                                   (2.4.6) 

�ã�ý
 �…�‘�ƒ�’	•�ž�‘�‚�ç���,�·�ú�‘�O�ü�ö�ì���!�£�U�â�Á�ø���‘�½	á�÷
�����½�‘�á���ô�!�ª�U�y�½�¢�Œ�ú�‘�O�ü�¶�ø�x�û	J
 �…���³�y�½�¢�Õ�‹�ú�O�ü
�‘�¯�†	á�€�Ð�Á	é�Û�á�� (radial distortion)�ô�l�¶�¯�†�,�·�ú�‘	é�Û�¯�†���"�ô�õ
�Ù11���¢�ô�G�×�È�,�·�ú�ô	é�Û�á���G�»�ö Holland et al. (1997)�ã���@	é�Û�á���Æ
	v�¶	é�Û�¯�†�‘�"�ï�ô�õ�Ù 12���¢�ô�•
(�k�‘�ã�����3���Á�‹	•�»�����í�è��
(odd-order polynomial)�ô�õ� ���ô  

3
3 1r k r k rD = +                                    (2.4.7) 

�� r �Á�y�½�Í�� 0 0( , )x y �‰�y�½�¢�Œ�ú ( , )d dx y �‘�¯�†�ô�â���Q�³	é�Û�á���Æ	v

�—� ���Ä�¢  

( ) ( ) ( ) ( )2 22 2

0 0 0 0d d p pr x x y y x x y yD = - + - - - + -        (2.4.8) 

�õ�Õ�û	J�ô ( , )p px y �Á�¢	J�ú�ö
 �…�U�‚�á���‘�O�ü�ô 1k �õ 3k �Á�ã���ï�§�ö�G

�³�¢	J�W
��U�ô�,�·�ú�‘���Ó�Q�7�Û�Ì�Õ�‘ 0 0( , )x y �6�• (2.4.7)�©(2.4.8)�ô�Æ�s�”��

�6�‘�Þ�o	@�‰�ô�”�‰	é�Û�á���ã���ä	á
(�»�Á���ö�½�,�·�ú�©�á���ï�§���Ó�U�ô
�þ	•�y�½�¢�‘	é�Û�á���þ�Q�0�Ï
 �…�ö  

 



 
 

-19- 

 

�Ù10 �•	@�����Ù�b�‘�ª�y���ã�ý
 �…�”�H  

 

�Ù11 	é�Û�á���µ�»�é�i�¢�@�Ù (���&�Ï�K�6�Ä�á���‘�Æ	v ) 

(Holland et al., 1997) 
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�Ù12 	é�Û�á���Æ	v�¶	é�Û�¯�†�‘�ã���"�ï  (Holland et al., 1997) 

2-5 �f�ý
 �…	š�[�f�ý
 �…	š�[�f�ý
 �…	š�[�f�ý
 �…	š�[  

�f�ý
 �…�‘�ž�‘�ï�Á�ä�@�Ú�ª�y���¶�ž�±�‚�Ð�Ô�‘�ì�ù�O�ü (�E�t�O�ü�¶�ý�o
�A�K )�ô�i�•	@�����æ�”�Ð�”�×�����o
¤�d (DLT)�ô�f�ý
 �…�{�Á���³ 11	• DLT�f
�ý�V�§�ö�‹
Ó�Q�”�æ	_�Ó�‹�ú (ground control point)���d�a�—�Â�•�ô��	æ�±�‘�§	•
�Ó�‹�ú���³�ô���6�•	@���€
ó�‘�ž�±�‚�O�
�‘��	_�ô�Ì	Ò�0�ç
G	_�¢�ä�‰�°�Ó�‘
�Ó�‹�ú�ô�z�•	@���V�5 Wanek and Wu (2006)
œ�@�Ð���d�ô�l�”�‹�¥�O
 �…�›
1�H
�0�—�6�æ	_�Ó�‹�ú�ô�@
 �…�H�—�Ÿ	•�ì�Õ�…�¬�Ð�s	_�”���ô�•�¢�ä���›
1�ô�Q�0
�P�4�ô�‘�³�•�Ú�›
1�¬�ú�Ð	æ�±�ô�õ�Ù 13���¢�ö  

	>�>�@�y�½�’�¢�½
¨	æ�±�¶�Ÿ�¢�œ�Ô	æ�±�o
¤�Ð�"�ï
i�x�ê���”�‰�¹�þ�‘�”
�×�����o
¤ (DLT)�æ���ô�’�û	J�Ð�� (2.2.10)�¶�� (2.2.11)	Ö�Ò�³� ���ú  
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---

n
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nnnnnnnnn

nnnnnnnnn

v

v

v

u

u

u

L

L

L

zvyvxvzyx

zvyvxvzyx

zvyvxvzyx

zuyuxuzyx

zuyuxuzyx

zuyuxuzyx

M

M

M

MMMMMMMMMMM

MMMMMMMMMMM

2

1

2

1

11

2

1

222222222

111111111

222222222

111111111

11000

11000

11000

00001

00001

00001

 

(2.5.1) 

���Í ),,( nnn zyx �Á�Â�•�Ð�ô��	æ�±�ô�*�•�ù���?�y�½�Ð�½
¨�ú	æ�± ),( nn vu �ô�‹


Ó�å�p�x�ê�ç�f�ý
 �…�H�¢�§�—�?�ÿ 6	•�0�¢�Ð�Ó�‹�ú�0�>�@ 11	• Li�‚�•�§�ô�í 6



 
 

-21- 

	•���§�—�p���>���3���‘�ú�O	)
È�s�¡�é�i�ç�Ì�Õ�H	_�¢
(�k�ö���@ 11	• DLT�V
�§�U�ô�6�Ä�q�L�¥�‘�ì�"	æ�±�3�•�¶�ô�‚	æ�±�3�•�Ð�Ô�‘�"�ï�ô�‚�p�!�ª
G�©
]
�{�{�Q�0�ø�x���"�ï���>�J�ù�Æ	v�ö  

 

�Ù13 �•	@���Ù�b�Ð�¥�O
 �…�›
1�H  

2-6�y�½�ð���y�½�ð���y�½�ð���y�½�ð��  

�y�½�ð���Þ�Ì�Á�ª�y
ó�Æ�Ì�•�>�O�ï�‘�"�Ö���o�ô�í	•�Þ�Ì�<�Â�‘�•���Ž
�z�õ�“�À
µ�}�÷�ª�y�â�;�â�Ð�ô�y�½�ð���‘�,	>�ž�‘�‚	>�ä�@�Å�ë�y�½�0�—�6�“
�À�ù�ú�ô�0�r�‰�>�O�ï�‘�ž�±�ù�y�½�ð���‘���d���Ú�í�•�ô�6�y�Ü�ð�����@�‘�â

¨�¨�P�í�õ�•�(�õ�Ô�ò�õ�½�"�‘
s�V�÷�Ÿ	Ô�ä	á�õ�}�O�÷���K	á�f�;�ô�!�Ž�ô��
���”�‘�!	>�§�÷�~�Ý�£�¾�I�ö  

2-6-1 �u��
s�V	š�[�u��
s�V	š�[�u��
s�V	š�[�u��
s�V	š�[  

�ç�•�`�ì�ù�O�ü�°�Ó�‘ CCD �ª�y���ô�ù�Ÿ�¢�œ�Ô�y�½���•�ì�Õ�"�ï�ô�ù�œ�Ô
�Í�‘�Œ�‹�Ó�ú���é�q�!�ª�‰�Ð�y�½�ô�’�­�y�½�ã�ý�‘�ë�y
s�V�"�ï�Q�0�—�(�u��

s�V�) (Epipolar Geometry)�p
”	J�ô�•�¶�‚�O�‘�µ�»�õ�‘�E���Î�ƒ�¡���"�ô�,	>�‘
�y�Ü�p�>�-�•�ý  CCD �ª�y���‘�ã�ý�V�§�¶�ì�ù�O�ü�ô�6�w�5
‚�$  (Fundamental 
Matrix)�þ�‚�”�p
”	J�•�­�y�½�Ô�‘
s�V�"�ï�ö  

�u��
s�V�ï�p�Ÿ�¢�œ�Ô�‘	æ�±�¶�’�¢�y�½�s	_�Ð�Ô�‘�‹�•�Q�0�ì�Õ�o
¤�‘�œ
�Ô
s�V�ù���"�ï�ö�0�Ù 14�Á�o�ô�p�S�ª�y���ë�y�Í�� O �¶ 'O �Ð�Ô�‘�ñ���€�Á�w��
(baseline)�ô�*�Õ
��Q�ª�—�‰�Ÿ�¢
Q
³�Í�‘ M �ô�z M �õ O �÷ 'O �Ÿ�ú�,���‘�f�u	_  

(epipolar plane)�ö���f�u	_�¶�p�S�y�½�ì�¬�-�•���”���ô�é�q�Á I �¶ 'I �ô���’�”

���€�Á�u��  (epipolar line)�ö�w���¶�p�S�•�y�½�s	_�é�q�¬�n�- e�¶ 'e �ô�ž�€�u�ú  
(epipoles)�ö  
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�7�Û P �¶ ' P �é�q�Á
Q
³�Í�‘ M �ë�y�‰�p�y�½�¶�S�y�½�s	_�‘�O�ü�ô	Ô��
OM �6�Ä�p�y�½�Í P �ú�����Q
È�‘�Ÿ�¢�O�ü M �ô�ë�y�‰�S�y�½�s	_�þ���Á�ù��
�‘�u�� I �ö�I���‘�ô�p�y�½�ë�y�ú P �ç�S�y�½�‘�ù���ú ' P �{���ç 'I �¢�ô��
s�V�"
�ï�’	š�•�’�¢�‘�ù���ú�\
h�s	_�T�q	^�Á�‹�¢�‘�\
h���¤�T�Ô�ö  

 
�Ù14 �u��
s�V�¢�@�Ù  

�i�£�Ù�¢�‘�"�ï�ô�,	>���ä	•�æ���ú  
'FPl =  (2.6.1) 

PFl T='  (2.6.2) 

0=eF T  (2.6.3) 

0'=Fe  (2.6.4) 

0'=FPPT  (2.6.5) 

0' =PFP TT  (2.6.6) 

�•�Í F�Á3x3�w�5
‚�$  (Fundamental matrix)�ô
‚�$�‘
œ�x�ê�Á 2�ö�ç�¢	J�æ��
�Í�ô�w�5
‚�$�‚�x�ê���³�‘	Y	>�V�§�ô�6�–�ú�W�‰�d�‚
(	Ò�0�W�‰�w�5
‚�$�ï�§
�‘���d�ô (2.6.5)���Q�0�j�� : 

[ ] 0

1
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vu  (2.6.7) 

�`�7 133 =F �`	Ö�Ò (2.6.6)���Q�³ : 
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 (2.6.8) 
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�w�•�¢ n=8�{�Q���•�>�ô�`�‚�õ�@�¬�x 8�ú�þ�Q�0�”
(�»�s���d���>�ö�\�f�—
�-�x�ê	[�‹�w�5
‚�$�‘
œ�Á 2�ô���0�ö�x
(�»�s���d���>�³�‰�‘�w�5
‚�$�!	>�ö�x
�»�f	v�é�>�d  (Singular Value Decompostion)�(���•�…�¬
‚�$�÷�‹�ù�A
‚�$�ô�Æ�’
�ù�A
‚�$�Í
(�»�‘	v�Û�Á 0�ô�å�þ�•
œ�Á 2�ö  

���”�u��
s�V�[�U���>�y�½�¢�Ð�u��
��ô�(�‘�û	J
œ�‰�‘���d�f (�ž�€�–�ú
�d )�ô�i Zhang (1996)�Ð�é�*�Ø���•�4�§�•���d�ô�Q�Ž�!	>�§�÷�~�”�‘���d�¾�I�Ð�ú  

1. Exact solution with 7point matches�Ž�ú�d�ú  

2. Analytic method with 8 or more point matches 

3. Analytic method with rank-2 constraint 

4. Nonlinear method minimizing distances of points to epipolar lines 

5. Gradient-based technique 

6. Nonlinear method minimizing distances between observation and 

reprojection 

7. Robust methods 

8. Characterizing the uncertainty of fundamental matrix 

9. Other techniques 

2-6-2 �±�—�ï�Õ�ì�"�ï�d�±�—�ï�Õ�ì�"�ï�d�±�—�ï�Õ�ì�"�ï�d�±�—�ï�Õ�ì�"�ï�d  

�±�—�ï�Õ�ì�"�d  (Normalized Cross Correlation, NCC)�‘���o�‚�Ã�-�ž�±�y�½
�Í�Û�Ó�‹	•�T�q�Á�ž�±�Ž�7�ô�`�ç�Q�ð���‘�y�½�Í�ö�—���È	v�ä�@�‹�'�Q
È�‘�ð
���T�q�ô���T�q�€�Á�\
h�Ž�7�ö�‹
Ó�p�å�ô�\
h�Ž�7�ÿ���ž�±�Ž�7	>�µ�¢�§	m�ö
�×�q�’�ž�±�Ž�7�ü�-�\
h�Ž�7�ã�p�S�¢� �ô�‹�}�O�ô�õ�Ù 15���¢�ô�}�O
��’�ž�±
�Ž�7�¶�\
h�Ž�7�Í�Ð�ù���Ž�7�*�K	v�6�• (2.6.9)���0	@�‰�•�ì�"�ï�§ r�ô�½�ž�±�Ž
�7�¶�\
h�Ž�7�Í�ì	Y���T�q�Ð�*�K	v�Õ�ì�"�ï�§
(�µ�£�Á
(�k�ð���O�ü�ö  
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j
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GjiGGjiG

GjiGGjiG

r  (2.6.9) 

r �ú�ì�"�ï�§	v  

ji, �ú�Ž�7�ã�½�á���ç�‘�I�õ�È	v  

),(),,( jiGjiG st �ú�ž�±�Ž�7�õ�\
h�Ž�7�‘�½�á�*�K	v  

),(,),( jiGjiG st �ú�ž�±�Ž�7�õ�\
h�Ž�7�ã�½�á�‘�*�K�s�¡	v  

 

�Ù15 �y�½�ð�� NCC�d�¢�@�Ù  

2-6-3 �y�½�ð�����o�y�½�ð�����o�y�½�ð�����o�y�½�ð�����o  

�y�½�ð�����o�õ� �ú  

1. �§�—3D
 �…�›
1�H�Ð�–�ú�ú�y�½�ú ),( vu  (�?�ÿ�–	•�ú )�ô�`�¡�•�Â�•�‘�ô

�O�ú ),,( ZYX �O�ü�ö  

2. �â�Á�Ú�ì�����§�Ð�ú�Á�Õ�‹�ú�ô���0�Q�—�§�—�ú���w�5
‚�$ 231312 ,, FFF �ö  

3. �Õ���!�ª�ô�‚�÷�y�½�À�[ (�ã�ý
 �…�õ�4�f�K	…�…�õ� �b )�ô�•�ž�‘�Á�—�³

�Õ�‹
��Ô�Ð�y�½�ô�`	…�…�y�½�‘�Ÿ	Ô�á���õ�÷�Z�C�y�½�‘���q�W�ö  

4. �y�½�ð�� (�Ù16�õ�Ù 17)�a  
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� �ú�§�Ù�‹�¢�Ð�ú 1mp  

� �—�û	J���o 2 ���³�Ð 1312,FF �é�q���³�Ù�‹�§�—�ú�ç�Ù�’�¶�Ù�Ÿ�¢���ù

���Ð�u�� 1312,PLPL �ö  

� �s�”�±�—�ï�Õ�ì�"�d (Normalized Cross Correlation, NCC)�ô�0�~�½�µ�»�Ð

�\
©�Ž�7�ô���³�u���¢�Ð�ð���ú 3,2 mpmp �ö  

� �—���o � ���³�Ð�Ù�’�ð���ú 2mp �ô���•�ç�Ù�Ÿ�¢�ù���Ð�u�� 23PL  

� ���³�Ù�Ÿ�¢�•���u�� 2313,PLPL �Ð�¬�ú
'3mp  

� �M�þ 3mp �¶
'3mp �‚�•�Á�Õ�‹�ú (	Ò�Ú�ä	á�ú 1.5pixel)�ö  

 

�Ù16 �y�½�ð���ù���Ð�u���÷�ð���ú  
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�Ù17 �Ú�ì���Ð�y�½�ð���ú  
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�ƒ�Ÿ
��ƒ�Ÿ
��ƒ�Ÿ
��ƒ�Ÿ
�  �Ÿ�¢�¥�O�y�½�3�•�Ð�Ò�'�Ÿ�¢�¥�O�y�½�3�•�Ð�Ò�'�Ÿ�¢�¥�O�y�½�3�•�Ð�Ò�'�Ÿ�¢�¥�O�y�½�3�•�Ð�Ò�'  

3-1 �/�O�/�O�/�O�/�O  


G�©�€
ó�:�Ô�ç�5�Æ�ü�8�æ�ú�õ�Æ
ó�ã	Ò�õ�l�”�I�Ü�;�â
¨� �ô�ó�ó�x�ê	>
�:
]
8�Ð�Û	@�ô�‹
Ó�X�p�ï�‹���‘�b���`�Ì�‹�Ó
È�„�Ý�!���ô�ž�û�Í�g
;�•�½�‘
�I	Þ�b
A�€
ó�¶�Ê�O�€
ó
 �µ�í�‚�—�o�ã�w�X
œ�n�Õ���Û	@�ô�ô�'�~�Ý�‘�Û
"�ô

ç�ÿ�ù�f�o�w�X�‘�i�˜�ö�‹
Ó�6�B�ô�‹	•�>�O�ï�‘
G
;�•�����€
ó�3�•�¡�E�–�0
� 
s	•�ý�é�ú (1)�€
ó�i�` (��
 �
 )�ô (2)�:
ó�·
B�á�ô (3)�•�š�n�O�·
B�á�ô (4)�W
�
���—�¶�é�K�·
B�á�0�÷ (5)�W
��ú�¡�·
B�á�ô�õ�Ù 18���¢�ö  

�>�O�ï
G
;�•�����€
ó�3�•
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ó
�i
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ó
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�Ù18 �>�O�ï
G
;�•�����€
ó�3�• �”��  

�ç�û	J�‘�>�O�ï
G
;�•�����€
ó�3�•
#�Ž� �ô�•	@�������ô�'�‘�¥�O
G�i�y
�½�€
ó�3�•�Ð�Ž�,�ä�õ�Ù 19���¢�ô�•�Í�‘�:
ó�·
B�á�‚�Ÿ�`�§�O�ª�y���ô���3�•
�‘�•�š�n�O�”�×�æ�”�;�ã�°�Ó�n�•�ô���•�â�ô�'�Ø�¤�ô�Ì�Æ���â�ü�í�’�š�¸�¤�ç
�3�•�‘�/�O�¢�ô�½�����d�þ�ô�Q�I�U�ô�‚�p�3�•�Û�ü
��Æ�>���•�š�b�’�ô�Á�‘
ó
�B�ô�2�l�”�ô�•	@���€
ó�3�•�¼�ü�‘
s�í�½�•�#�ô�ï�ø�x	>�‘�•�š�n�™�Z�Ã�Î��
�•
��3�•�Q�0�l�”�ù�6�W
����—�¶�é�K�·
B�á�‚�—�‹�`�À�p
­�•�� (IPC)���=
ö� 
�•�� (NB)�¶�W
����—�¶�é�K�3���”���ô�6�•	@���‘�ô�2�À�b	Y�ú
i�‚�ç�-�ø�x�â
�[�i�õ�ô�Ò�'�W
����—�¶�é�K�‘�3���ù�?�-�W
��ú�¡�·�3�•�þ�ø�x�°�Ó�À�<�•�a�ô
�õ�â�Ì�›�a���•�Þ�æ�Y
œ�n�‘�‘���›�a (�õ ADSL)�’�€
ó�y�½�¶�H�@�ã�ú�?�Í�g

;�•�½�ö�þ�O�6�B�ô�—�-�•	@���Ð�¥�O
G�i�y�½�€
ó�3�•�£	@�’�Û�ü�ç�Þ���\
Q
�L�P�‚�¢�ô
ç�ÿ�‘�ç�•�š�n�O�¶�W
��ú�¡�¢���Q
È�•�v�‘�š�$�ô�c��	@���Q�0�’
�ô�2
È�Æ�ã�Í�ç�é�K���d�‘�Ö�2�¢�ö�Ù 20�‚�ï�µ�> Wanek and Wu(2006)�U���‘�¥
�O
G�i�y�½�€
ó�3�•�ô�¨�‚�•	@���ô�2�ç�L�ü�¥�O
G�i�y�½�€
ó�3�•
��‘�V�5�ù
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�•�ô�` �•	@���£	@�’���3�•���”�‰
G���\
Q�€
ó�ô�â���þ�O�Û	@�’�����ï�<�ö  

Program 
for sea-state analysis

Data Transmission Unit

Control Unit
- IPC or NB

trigger

Power 
System

Digital Camera 2 Digital Camera 3Digital Camera 1

Data Acquisition Software

 

�Ù19 �¥�O�ª�y�3�•�Ž�,  

 

�Ù20 �¥�O
G�i�y�½�€
ó�3�•  

�)�ï�µ�> Wanek and Wu, 2006�ô�Á�•	@���3�•�Û	@�Ð�V�5�ù�•�*�!
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�—�-�•	@���Ð�ô�2�ž�‘�,	>�ç�-�L�¥�¥�O
G�i�y�½�é�K���d�ô�Ö
ø�•�€
ó�…
�ô���ô�â���è���ç�•	@��
º�Ô�’�n�Û�ü�‹	æ�€
ó�3�•�ô�`�l�’�‚�¦�-�-
��Ô�õ�ô
�2�¦���‘�€
ó
 �ô�ç�•	@���H�ô�U���Q
È�n�¾�I�(�(�ô	@��
º�Ô�¨�Q
È�â�Á�ô�2
�¢�‘�!	>�6
��¤�(�8�ô�â���ô�Á�‘�ï�ê�ô�2�ö�¤�¶�ô�2�¢�‘�á�s�5�Æ�ô�•	@���Û
	@�‘�‹	º�A�á�‘�¥�O
G�i�y�½�€
ó�3�•�ô
œ�n�•�ô�2�‘�;�ã
 �…�¶�
�f
ó�B�ô�2
�!	>�ö�Ä  1�þ�È�@�•	@���”�8�Ð�¥�O
G�i�y�½�€
ó�3�•�‘�Ú�ý�é�”���ö�Ä  2�Á�•
�3�•�Ð�•�š	@�‰�ô�X���d�í�½�•�#�ô
"�”�•�š�Q�0�l�” 51�»
��ô�¬�x 2�ú�ö  

 
 

�Ä 1�! �•	@���”�8�Ð�¥�O
G�i�y�½�€
ó�3�•�Ú�·
B�á�ã	Ò  

 �ã	Ò  �D
È �§�Æ �,	>�Õ
1  
"�•  

�€
ó�i
�`  

(��
 
�
 ) 

�œ�÷�Î�‘
�
�Ž  

�°�Ó�€
ó
�3�•  

2 	æ  
 

�h 1~2m  
�/ 1.5~2m  

�;�ã�
�Ž�Q���Ý  
 

�ô�2
ó�B
�l�”�A�0
�
�Ž�ô�Ú
�Ï
º
 
�#�ö  

�:
ó  
�·
B�á  

�/�ò�§�O
�ª�y��  

�,	>�€
ó
�á�¹  

3 �`  �!�ª�ò�W���þ 10�­
(10fps, full 
resolution)  

�§�O�>�K�K 12bit 

 

�•�š�n
�O�·
B

�á  

�—�¬
¤��
�”�¬�:�•

�Û
"
(SMR)�¶
�½�•�#�”

��  

�o
¤�;�ã
�•�š�n�3
�•�l�”�õ  
�6�•
��n

"�”�•�š  

1 �”
SMR 

4 �í�½
�•�#  

SMR�”�¬�•�¡�@�•
�ø 24V±10%�ô�•�¬

0-30A�ö  
���í�½�•�#	Ò�Æ

12V 120AH 

 

�W
���
�—�·
B

�á  

�À�p
­�•
���¶�y�½
���—�ì�O  

�Ó�‹�3�•
�n�b�`�¾
�I�é�K  

1 �`  Intel Core 2 CPU 
6700 2.66GHz 

HD 300G 
�€�� IEEE �¡�•�ß

	_  

 

�W
��ú
�¡�·
B

�á  

�â�Ì�›
�a�õ�›�a�Ó
�…�–�„��  

�Q�ú�ã�y
�½�`�Q�û
�„�ÿ�Ó  

1 �”  �°�Ó IP �â�Ì�›�a
�—
G�©�µ
�â
œ�n  

�
�
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�Ä 2�! �•	@���¥�O
G�i�y�½�€
ó�3�•
»�•	@�‰  

�Û
"�Ü�€  
	D�i
C
»�D

�W(W) 

C
»�•�š  

(AH) 

"�i
��§	@�‰  

�Ÿ�`�ª�y��  24 2 

�›�…�3�•�–�„��  21 1.75 

�>�Ú�@
ó�,��  6 0.5 

�Ó�‹�¶�µ�y�,��
(IPC) 

42 3.5 

�Ý	@ 93 7.75 

�•�š�n�O�ú
100AH*4=400AH 
�t
»�•�ú 7.75AH 


"�i
��§�ú  
400÷7.75=51.6 hr 

 

�¥ �O
G�i �y �½�q�Ž�3 �• �Í 
( 	Y	>�‘ �á �¹ 
i �‚ �/ �ò �§�O�ª �y �� (high-speed 
digital camera)�ô�‹
Ó�‘�§�O�ì���!�ª�ò�K�Ì�|�Ö�*���§�O�¡�@�ô�]
È�r�‰�y�½�¾
�I�Ó���é�K�ô�•	@��	š�æ�”�‘�ª�y���Á�C	þ�µ QImaging�æ�Y�@�w�‘ QICAM�/�ò�ª
�y���ô�`�â���ª�y���l�”�f�ý�{�'�x�ê�\�f�n�•�ô�ž�û�o�ã�f�Ë�����Ý�~�Ð�{�'
�Ô�Ò�'�@�p�ô�•	@���ï�” 3�`�z�o Basler Vision Technologies�æ�Y�ÐScout series �ª
�y�� : scA1390-17gm (�Ù21)�ö�•�—�¬�ò�K
(�/�r�‰���þ 17�­ (17fps)�y�½�ô�Q�0�>�K
�B�ï�ò�K�Ú�¤�Ö�‘�b
A�\�•�ô�—�-�‚�Ö�ò�‘�y�½�!�ª�ô�ú�¡�����æ�” Gigabit 
Ethernet�›�a�ú�¡�ß	_�ô�W
��ú�¡�ò�K�r���þ Gigabi�u�ô�6�*�W
��ú�¡�¯�†�Q�? 100
�æ���ô�û�� IEEE1394�ß	_�Ð 4.5�æ���Ï�ö�� 100�æ���ú�¡�¯�†�@�š�q�•�`�›�a�ú�¡
�ß	_�ª�y���Q�ì�¯ 200�æ���Ì�x�C�Þ�&�®�b�Ô (signal booster�*�ô���á�n�”�-�û�¯�¥
�O�y�½�!�ª�ö�`�‚�”�›�a�ú�¡�ß	_�‘�ª�y���x�ê�\�f�1�¥�n�•�ô�6 IEEE1394�ß	_
�Ð�ª�y���þ�Q�— 6-pin�ß	_�”�×�n�•�ö�� Basler�§�O�ª�y���Â�ã�L���§�O�¡�@�ô�§
�O�>�K�K�Á 8�� 12bit�ô�6�Ä�ù�!�ª�‚�O�‘�ø���Q�0�” 0�Ä�¢�‰4095�p�Ä�¢�ö Basler 
scA1390-17gm�ª�y���Ð�Õ
1�õ�Ä  3�ö���ª�y���‚�æ�” SONY�æ�Y�‘
B�E
{�Ç���ß
�r CCD�ô�•���”�¶���s�ß�r���r 1392×1040���ô��	•�½
¨�µ�»�Á 4.65� m×4.65� m�ô
�ç�Ä�>�K�K (full resolution)�ƒ�i� �ô���þ�Q�!�ª 17��	_�ö�í�`�ì���Ð�Õ���ª�y�Q�—
�ã IEEE1394�õ�f�ý�{�' (triggering�*�õ�>�O (free run)�;�����p�Ó�‹�ö�Á�ô�ô�r�‰�í
�`�ª�y��
È�Õ���ª�y�ô�•	@���æ�” GW Instek�Ð�f�ý�{�'�Ô (�Ù22�*�ö���{�'�Ô�Ð�{
�'�Î�W�Q�r 2MH�{�ö�•	@���l�”	
 10H�{�Ð�…���Î�b (square wave)�ô�{���ý�ª�y����
�þ�Õ���!�ª	
 10 �­�y�½�ö�!

�•	@�����l�”�Ð���Ð�Á CCTV (Closed Circuit Television) ���Ð�ö CCTV���Ð�‚
�Á�‘�ç�h�v��
N�Í�ô�á�y�½�6�Ò�'�ô����� �&�‘�À�n�÷���ú�¡�Q�s�”�Õ�Û�‘�y�™
�¥�M�ô�¿�l�”�£�‘�@�Û�6�S
 �ö�Ä  4�Á�•	@�����l�”�Ð���Ð�Õ
1�ô�Ù 23�Á
11.5mm-69mm�Q�S���¯�� CCTV���Ð�ô�Ù 24�é�q�Á 16mm�õ 25mm�õ 35mm CCTV
���Ð�ö�!

�/�ò�§�O�ª�y�� (high-speed digital camera)���µ�Ù� �‘��	_�ö�—�›�a�ß	_�ú�¡
�?�À�p�•���ô�Á�‘	@�‰�³�µ�*�D�‡�‘�§�õ�W
��Æ�ô�!�l�”�n�‰
�
È�/�õ�W
��ï�ø
�Æ�µ�Ð�•�·	@�‰���ô�•	@�����l�”�Ð�À�p�•���Õ
1�õ�Ä  5�ö�Ù 25�Á�•	@�����l�”
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�Ð�À�p
­�•���ô�Ù 25(2)�Á�•��	�	_�ô�•�I�¢�•���Å�� 3�” Gigabit Ethernet�›�a�Ú	_
�¶�›�a���ô�Q�Ú�ñ�×�‰�‹�` Basler scA1390-17gm�/�ò�ª�y���ö  

 

 

�Ù21 Basler scA1390-17gm�/�ò�ª�y���f�€  
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�Ä 3�! Basler scA1390-17gm�ª�y���Õ
1  

� �&  scA1390-17gm 

CCD�B���Ô  

�B�À�½
¨  1392×1040 (140�ä�½
¨ ) 

Binning 2x2, 4x4, 8x8  

�B���Ô� ��  SONY
B�E
{�Ç���ß�r CCD ICX267 (Progressive scan, 
1/2”) 

�½
¨�µ�»  4.65� m×4.65� m 

�§�O�>�K�K  �9�õ12bits 

�—�¬�ò�K  �r 17fps 

�¡�@�Ú	_  Gigabit Ethernet (GigE Vision compatible) 

�W
��ò�K  Gigabit/s 

�Õ������  IEEE1394�õ�f�ý�{�' (triggering�*�õ�>�O (free run) 

�•�š�!��  12-24 V, 3.5W at 12V 

	Y�Æ 110 gm 

 
 

 

�Ù22 GW Instek�Ð�f�ý�{�'�Ô  (trigger) 
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�Ä 4�! �•	@�����l�”�Ð���Ð�Õ
1  

� �&  S6X11 ML-1614 ML-2514 ML-3519 

���¯  11.5~69mm 16mm 25mm 35mm 

�À�n  F1.4~Close F1.4~Close F1.4~Close F1.9~Close 

�ì�ù�þ	é  F=1:1.4 F=1:1.4 F=1:1.4 F=1:1.9 

�Ž�A  31.1° x 23.6° at 11.5mm 
5.30° x 4.00° at 69mm 

30.8° x 23.3° 28.5° x 21.6° 14.4° x 10.8° 

�ù�b����  �ù�� :���O�S�þ  
�B�� :���O�S�þ  
�À�n :���O�S�þ  

�B�� :���O�S�þ  
�À�n :���O�S�þ  

�B�� :���O�S�þ  
�À�n :���O�S�þ  

�B�� :���O�S�þ  
�À�n :���O�S�þ  

Mount C-mount C-mount C-mount C-mount 
�”	é x ���Ï  Ø 58 x 109 mm Ø 30 x 30.0mm Ø 30 x 30.1mm Ø 30 x 33.1mm 

	Y�Æ 	
 395 �l  	
 40 �l  	
 40 �l  	
  77 �l  

 

 

�Ù23 �•	@�����l�”�Ð  11.5-69mm �Q�S���¯�� CCTV���Ð  

 

�Ù24 �•	@�����l�”�Ð 16�õ 25�õ 35mm �Ó���¯ CCTV���Ð  
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�Ä 5�! �•	@�����l�”�À�p�•���A�’�Õ
1  


!���À�9�Ô  Intel Core 2 CPU 6700 2.66GHz 


ö�ë�O  1 GB 

�/�w	Ò�Æ  300GB 

�I�¢�L  Intel Q965/q963 Express Chipset Family 

�3�•  Microsoft Windows XP Professional Version 2002 
Service Pack3 

�ú�¡�ß	_  IEEE1394�¶ Gigabit Ethernet  

 

 
 
 

  

��� �! �! ����

�Ù25 (1)�•	@�����l�”�À�p�•���Ð�…	_�Ù (2)	�	_�Ù (3�” Gigabit Ethernet�›�a�Ú	_

�¶�›�a���Ú�ñ�×�‰�‹�` Basler scA1390-17gm�/�ò�ª�y�� ) 

3-2 �ì�O�ì�O�ì�O�ì�O  

�•	@�����l�”�Ð�y�½���—�ì�O�Á NorPix�æ�Y���ô�'�Ð StreamPix 4�ô StreamPix
�ì�O�‚�‘�Á�§�O�/�ò�K�Ù�½���—���Û	@�ô�l�Q�0�’�ª�y�����ª�—�Ð��	_�¹�þ�‘�ø
�•�ï�ø�8�ü�ã�ô�`�*�

¢�Õ
��í�ý�ª�y���Ð�y�½�!�ª�÷�í�y�½�‘���—�ô�y�½�¡�@
�Q�ï�ø BMP�õJPEG�õTIFF�õPNG�õAVI 
1���ô�

¢ IEEE 1394�õ Color RGB�õ NTSC�õ 
RS170�õ USB�õ CameraLink, GigE�ú�¡�����ô���f�•�“���ï�ß	_�l�ù�b�ó�Á�A�0�ö
�Ù26�ÁStreamPix�ì�O�ù�b�ß	_�ö�—�- StreamPix�Á�1�¤�ä�þ�Ð�ì�O�ô�ü�8�ó
StreamPix�U�ô�l�”�û�x�ê�Ã
š�• USB  Key �-�À�b�•���‘ USB
š�þ�Í�>�y�ô�É�Q
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�c�@�ì�O�ì�—�ª�y���Ð�y�½�ö  

 

�Ù26 StreamPix 4�ì�O�ß	_  

3-3 �3�•�þ�Ý�3�•�þ�Ý�3�•�þ�Ý�3�•�þ�Ý  

�’�0�¢�Ú�á�¹�þ�Ý�U�{�Á�•	@���”�0
ó�B�Ð
G�•�€
ó�3�•�ö�•	@��
ó�B���l
�”�Ð�Ú�á�¹�Ð�”�8�þ�Ý�Ù�õ�Ù 27�ô	h�Ã�’�§�O�ª�y���°�Ó�-�
�Ž�¢�Ÿ�„�ú�ö�Æ�’
�
�Ž�¶�Ÿ���Ž�H�Ý�ô�×�q�’�ª�y���¶�À�p�•���0�›�a���ì�ñ�ô�l�ª�y�����ª�—�Ð
�y�½�³�0�ç�•���{�ÿ�¢�I�¢�ô�`�Q�ö�— StreamPix�ì�O�’�y�½���—�ô
(�U�ï�ø�-�À
�p�•���/�w�ã�ö  

 

�Ù27 �•	@���l�”�Ð�Ú�á�¹�”�8�þ�Ý�Ù  
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�ƒ�d
��ƒ�d
��ƒ�d
��ƒ�d
�  �y�½
 �…�¶�É�
�M �þ�H�@�y�½
 �…�¶�É�
�M�þ�H�@�y�½
 �…�¶�É�
�M�þ�H�@�y�½
 �…�¶�É�
�M�þ�H�@  

4-1�ã�ã�ã�ã�ý
 �…���@�ý
 �…���@�ý
 �…���@�ý
 �…���@  

�ª�y���‘
 �…��
��ñ�"	Y�L�Ð�¥�O�y�½�‘�…�ô���ô�â���ç�i�ü
��x�ê�c�H�ö
�Á�‘�M�þ�Q
È�ù
 �…�H�@�÷���y�Ü�‘�â
¨�ô�•	@���Û	@�‘�‹�3�È�‘�õ�B�K
ó�B�ô
�Æ���—���É�m�“�Á�B�M�ä	á�÷���‘�y�Ü�ö�5�Æ�â
¨�E�t�ú  

�  
 �…�ú�‘�µ�»�‚�•�y�Ü
 �…�H�@ ?  

�  
 �…�‘�¯�†�‚�•�ù
 �…�H�@���y�Ü ? 

�  �ì�����Ð���¯�‚�•�ù
 �…�H�@���y�Ü ? 

�  
 �…�i�ü (�s�I�¶�• )�ù
 �…�H�@�y�Ü�Ð�õ�B�K�Á�V ?  

�â���ô�Á�µ�c�ã�ý
 �…�B�M�ô�•	@���Ù�b�Ö�"
 �…�H�ô�õ �Ù �� ���¢�ô

�•�Õ
1�õ� �ú  


 �…�H�� A���ú  �”	é 2 �æ�é�Ð���Î
 �…�ú�ô
 �…�ú�Ô�¯ 6 �æ�é�ô
 �…�H�µ

�» 72�Ø72 �æ�é�ö (
 �…�ú�Ý	@  121 �ú ) 


 �…�H�� B���ú  �”	é 0.6 �æ�é�Ð���Î
 �…�ú�ô
 �…�ú�Ô�¯ 6 �æ�é�ô
 �…�H�µ

�» 72�Ø72 �æ�é�ö (
 �…�ú�Ý	@  121 �ú ) 


 �…�H�� C���ú  
Ê�ì��
 �…�H�ô
Ê�ì�Ô�¯ 6 �æ�é�ô
 �…�H�µ�» 72�Ø72 �æ�é�ö

(
 �…�ú�Ý	@  121 �ú ) 


 �…�H�� D���ú  
Ê�ì��
 �…�H�ô
Ê�ì�Ô�¯ 3 �æ�é�ô
 �…�H�µ�» 72�Ø72 �æ�é�ö

(
 �…�ú�Ý	@  529 �ú ) 


 �…�H�� E���ú  
Ê�ì��
 �…�H�ô
Ê�ì�Ô�¯ 1.5 �æ�é�ô
 �…�H�µ�» 72�Ø72 �æ�é�ö

(
 �…�ú�Ý	@  2209 �ú ) 
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�� A�����ú�ô �”	é 2�æ�é 

�� B�����ú�ô�”	é 0.6�æ�é 

�� C��
Ê�ì
1�ú�ô�Ô�¯ 6�æ�é 

�� D��
Ê�ì
1�ú�ô�Ô�¯ 3�æ�é 
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�� E��
Ê�ì
1�ú�ô�Ô�¯ 1.5�æ�é 

�Ù28�•	@���¾�I�ã�ý
 �…���Û	@�Ð�Ö�•
 �…�H  

4-1-1 �ã�ý
 �…�3�Ç�ã�ý
 �…�3�Ç�ã�ý
 �…�3�Ç�ã�ý
 �…�3�Ç  

�ã�ý
 �…�z�I���o�È�ú�õ� �ú  

Step1:  �ª�y���!�ª
Ê�ì��
 �…�H�ô
 �…�H�H	_�ê�¶�ì���B�À �B
ó�Ô ��õ CCD)

�s�I�ö�—�³
 �…�ú�ô�‚�œ�Ô	æ�± (X,Y) (
B�O�Á cm �� mm)�ô�0�÷�á

���y�½�¢�‘	æ�± (distorted image coordinate) (xd, yd)�ô
B�O�Á pixel�ö  

Step2: �Ò�ô�ã�ý
 �…�3���ô�`�§�—�¢�‹���o���!�ª�Ð�y�½�ö�×�q�¡�•
 �…

�€
Ê�ì�–�ú�Ð�Ô�¯ (
B�O�Á  mm)(�Ù �� )�ö  

 

�Ù29 �¡�•�–�ú�Ð�Ô�¯  

Step3: �¡�•
 �…�€�Ð���”�–�ú�§ (�Ù �	 )�ö  
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�Ù30 �¡�•�� �”�ú�§  

 

Step4: �¡�•
 �…�€�Ð���s�–�ú�§ (�Ù �� )�ö  

 

�Ù31 �¡�•���s�ú�§  

 

Step5:  �§�— 4 	•
 �…�ú�ô�é�q�ç�y�½�¢�i�Ç�§�—�p�¢�õ�S�¢�õ�S� �õ�p�  (�x

�ê�„�Ý Step3�¶ Step4���Ô�¯�Ð�–�ú�§ ) (�õ �Ù �� )�ö  
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�Ù32 �§�—�p �¢�õ�S�¢�õ�S� �õ�p� �ô 4	•�h�…�ú  

 

Step6 : �§�—�¹���U�ô�3���n�>�O�ç���§�—�‘��
N�ã�ô�i�£���¡�•�‘���”�¶

���s�ú�§�÷���¡�•�‘
1�ú�Ô�¯�†�ô�>�O�ú�§�@�h�…�ú�ô�`�*�L�b�‚

�•�!	>���O�S�þ (�Ù �� )�ö  

 

�Ù33 �3���>�O�¹���–�ú�Ð�ú�§  
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Step7 : �×�q�s�”  (2.4.3)�õ (2.4.4)�����>�–	• DLT �V�§ (L1, L3, L4, L5, L7, L8, 

L9, L11)�ö  

Step8:  
%�õ���³�Ð�–	• L �V�§�ô  (2.4.5)�õ (2.4.6)�����>�£
ó�‘�‚�á��	æ�±

(predicted undistorted image coordinates) (xp, yp)�ô
B�O�Á pixel�ô�í�¨


i�‚
 �…�U�‘	æ�±�ö  

Step9:  �â�Á�á���y�½�¢�Ú�ú	æ�± (xd,yd)�¶�y�½
 �…�U�Ú�ú	æ�± (xp, yp)�Ô�‘

�¯�†	á�f�4 r (�{�á���Æ )�ô�¶�@�ú�¯�†�,�·�ú (principal point)�‘	é�Û

�¯�† (radial distance)���"�ï�ô Holland et al. (1997)
œ�@�•�"�ï�Á     

�4 r = k3r
3+k1r (2.4.7) �ö�—�-	@�‰�4r 
��!	>�•�p�,�·�ú

(x0,y0)�‘�O�ü�ô�â�� (2.4.8)�Q�0���6�������>�ô�7
(�»�ä	á�s���©
(

�»�ô���>�@ (2.4.8)�Ð(x0,y0)�0�÷���3���ï�§ k3�õ k1�ö  

Step10:  �½(2.4.7)���Â�•
��ô�O�Ó�Ì�Õ�‘  r �Q�0�G�³�@�O�ü�‘�á���Æ�4 r�ö  

Step11:  �s�” (xd,yd)�õ (xp, yp)�ä�Ù�á���é�i�Û�Æ�Ù�ö  

Step12�ú�— Step 10�Ð�4 r�ô�Q�’	š�È�y�½�Ð�á���Æ
 �…�ö  

 

4-1-2 �ã�ý
 �…�H�@�ã�ý
 �…�H�@�ã�ý
 �…�H�@�ã�ý
 �…�H�@  

�0�Ì�Õ
 �…�H�B�M�ô�Ú	z�³�‰� �È�H�@ (�Ä 6�*�ö�Ä�ã�I�¢�0
Ê�ì��
 �…�H�á��
�Æ
(�»�ö�Ù 34�Á�ì�"�á���é�r�Ù�ô�Ù 35�Á�á���é�r�¶	é�Û�¯�†�"�ï�ö�Ä  7�I�¢
 
�…�H�¯�†�ù�ä	á�Æ�¶�,�·�ú�y�Ü�Ì�µ�ö���Ð�÷���Ð�á���•�p
i�¿���¯�6�B�ö�Ù 35
�I�¢�Q�B���¯���Ð�-�Ì�Õ���¯
��Ð�á���é�r�¶	é�Û�¯�†�"�ï�ö�Ù 36�I�¢�á������
�ç���¯�µ�- 25mm
��—� �û�o�Á�¢�û�ö�—�Ä  8�Q�î�@�-���¯�µ�- 25mm
� (2.4.7)��
�Ðk3�—	D�B�…�ô�6k1�—�…�B	D�ö 

�Ä 6  �Ì�Õ
 �…�ú�¾�I�ã�ý
 �…�Ð�H�@  

(���Ð���¯ :13mm, �y�½���§ :1392 x 1040) 

���&  
 �…�H  �s�¡�á�� 
(�µ�á�� �,�·�ú ),( 00 yx  
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(pixel) (pixel) 

Exp 1 A 7.6826 21.1442 ( 600.3203, 769.4922) 

Exp 2 B 0.4643 4.6559 ( 693.5098, 519.5547) 

Exp 3 C 0.5522 1.6382 ( 694.3398, 517.3809) 

Exp 4 D 0.6424 1.9660 ( 693.5098, 517.3809) 

Exp 5 E 0.5975 2.4305 (696.3984, 510.4922) 

�Ä 7  �Ì�Õ
 �…�¯�†�z �I
 �…�ä	á�Ä  

(���Ð���¯ :12mm, �y�½���§ : 640 x 480) 
���& �³
 �…�¯�† �³�s�¡�ä	á (pixel)�³
(�µ�ä	á (pixel)�³ �,�·�ú ),( 00 yx  �³

Exp 11�³ 0.5m�³ 0.1718�³ 0.4361�³ (319.3594, 237.0430)�³
Exp 12�³ 1.0m�³ 0.1354�³ 0.4239�³ (319.9219, 237.0430)�³
Exp 13�³ 1.5m�³ 0.1514�³ 0.4649�³ (319.3594, 237.0430)�³

 

�Ä 8  �Q�B���¯���Ð�-�Ì�Õ���¯
��Ð
 �…�H�@�ô k3�¶ k1�Á(2.4.7)�Ð�ï�§  

(�y�½���§ : 640 x 480) 
���Ð���¯  

(mm) 
�s�¡�ä	á

(pixel)�³

(�µ�ä	á

(pixel)�³
k3 k1 �,�·�ú ),( 00 yx  �³

11.5 0.1718 0.4361 -9.89E-08 0.0077 (339.3203, 251.4922) 
15 0.1354 0.4239 -9.33E-09 7.49E-04 (351.4766, 251.4922) 
25 0.1514 0.4649 8.27E-08 -0.0064 (348.7578, 257.3809) 
37 0.2464 0.8916 1.02E-07 -0.0082 (339.3203, 257.3809) 
50 0.2275 0.856 1.24E-07 -0.0096 (346.6796, 259.5547) 
69 0.259 0.8148 1.25E-07 -0.0095 (339.3203, 257.3809) 
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�Ù34 �Á�ì�"�á���é�r�Ù  

 

�Ù35 �Á�á���é�r�¶	é�Û�¯�†�"�ï  

 

�Ù36 �Q�B���¯���Ð�-�Ì�Õ���¯
��Ð�á���é�r�¶	é�Û�¯�†�"�ï  

�•�Ý�ô�M�H�@��� �È�H�U : 

1. �¾�I�ã�ý
 �…
��ô
Ê�ì��
 �…�H�����ú� 
 �…�H�~�Ý�ö  

2. 
 �…�H�¯�†�`�Ì�n�y�Ü�ã�ý
 �…�‘�H�@�ö  

3. �ì���@�ÿ�¶
 �…�H�s�I�¶�•�­�y�Ü�‰
 �…
 �Ð�,�·�ú	@�‰�H�@�ö  

�Á�‘�I�\�ã�ý
 �…�‘
��@�ô�Ú	z�§�÷�á���h�µ�Ð���Ð (���¯ 6mm)�!�ª�Ð�ì�"�ö
�ã�ý
 �…�U�Ð�H�@�ö�Ù 37�¶�Á�Ù 38�Á
 �…�û�U�Ð�y�½�ö  
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�Ù37 ���¯ 6mm���Ð�! �ª�Ð
 �…�û�y�½  

 

�Ù38 ���¯ 6mm���Ð�!�ª�ö
 �…�U�y�½  

�

4-2�f�ý
 �…���@�f�ý
 �…���@�f�ý
 �…���@�f�ý
 �…���@  


%�õWanek and Wu (2006)�‘�L�|�ô�f�ý
 �…�‚�ç�¥�O�ª�y�3�•�!�ª�¹�\
Q�y
�½�U�ô�ç�Ì�B�O�Ú�ª�y���ì�ù���Û�¶�O�ü�Ð�Ã�i� �ô�»���æ�’�¥�O�ª�y�3�•�}�ã
�ô�M�;���¾�I�Ð�ô�—�-�Z�O�¥�O�ª�y�3�•�$�m�n�����Ø�“�ô�•�ô�2
œ�@�\�‹	•�b
�d�ô�’�f�ý
 �…�H�Z�n�?�B�M�\
Q�ô�¥�O�ª�y�3�•�¹��
G�i�!�ª�U�ô�¿�U�ç�\
Q
�¾�I�f�ý
 �…�ô�������Q�0��
��ï�S�¥�O�ª�y�3�•�Z�n�x�3�Ð�Ì�»���Ø�“�ô
ç�ÿ
�â�Á�f�ý
 �…�÷���Ð�ä	á�ö  

�¾�I�f�ý
 �…
��ô���¾�I�0� �i�ü�¶�Û�Ó�À�b�ú   
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1. �ø�x
;�p���s�:�’�¥�O�ª�y�3�•�Ð T �Ž�S�����s�ô�����o�ž�‘�‚�ç�-�ô�Ó�3

�•�Ð X-Y 	_�¶
G��	_�s�I�ö (�����o�ç�¾�I�\
Q
G�i�!�ª
��{���¾�I�Ð ) 

2. �s�”���m���å�ì�Æ�@ T �Ž�Ð�d�����Û�ô�•�ž�‘�Á	æ�±�o
¤
��Q���³�J�ù	æ�±�ö  

3. �S�þ�f�ý
 �…�H�ô�l�ç�Ú�ì���!�ª��	_�Í�¡�Q�0�!�³�.
°�Ð
 �…�y�½�ô�x	>


��³�S�þ�À�n�ô�`�ª�y���A�K�0�÷�ì�����¯�¡�!�å�m�‹�Ó�ö  

4. �s�” StreamPix�ì�O�ô�é�q�>�Ÿ�`�ì����	_���—�f�ý
 �…�H�y�½�ö  

5. �ø�x�•	@���>�I�Ò�'�Ð�f�ý
 �…�3���¾�I
 �…�ö�A�õ�U���å�4�ö  

 

�Ù39 �•	@���¾�I�3�•�f�ý
 �…�Ð�x�3  

4-2-1 �f�ý
 �…�3�Ç�f�ý
 �…�3�Ç�f�ý
 �…�3�Ç�f�ý
 �…�3�Ç  

�•	@���>�I�Ò�'�3���p�µ�c�¥�O�ª�y���f�ý
 �…�À�b�ô���3���Ð�¡�@�Á 11	•
DLT�V�§�ô���3���Ð�¡�•�þ�Á (1)�Ÿ�`�ª�y���µ�Ì�Õ�A�K�!�ª�f�ý
 �…�H�Ð�Ÿ�­�y
�½�ô(2)
 �…�H�›
1�ú�‘�Ô�¯�ô�0�÷ (3)�Ÿ�`�ª�y���Ð�ã�ý
 �…�V�§ (�A�õ�ƒ�’
��å
�4 )�ö�0� �0�ô�o�å�4�f�ý
 �…�x�3�ú  

 

Step1:�l�”�Ÿ�`�ª�y���!�ª�f�ý
 �…�H�y�½�ö�õ�Ù 40(a)(b)(c)�i�Ç�‚�¢���õ�p
�A�¶�S�A�Ÿ�`�ì�����!�ª�£�ô�ø�x�ã�ý
 �…�’�Ì�Õ�O�ü�!�ª�Ð�y�½
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 �… �ã�‚�á���Ð�y�½�ö  

Step2:�§�—�f�ý
 �…�Ð	@�‰�ú�O�ö�º�§�-�¢���y�½�Í
 �…�H�¢�Ð�ú�O���õ�Ù
41���ö  

Step3: �0
 �…�H�Ÿ�s	_�¬�ú�Á	š�ú�¡�•���§�ú�O�Ð�ô���Ÿ�¢	æ�±
),,( nnn zyx (
B�O�Ácm�� mm)�ô�`�ø�x���O�r���•�ú�O�ù���?�y�½�Ð

�½
¨�ú	æ�± ),( nn vu 
B�O�Ápixel���Ù 42���ö  

Step4:�-�p�A�÷�S�A�y�½�¢�ô�§�—�•�ì�Õ�ù���Ð�ú�O�ô�`�ø�x�•���>�O�r��
�•�ú�O�ù���?�y�½�Ð�½
¨�ú	æ�± ),( nn vu ���Ù 43���ö  

Step5:	Y�D���o 1�t 3�ô�§�—�f�ý
 �…	@�‰�ú�O�?�ÿ�ä�ú�0�¢���õ�Ù 44���ö  

Step6:�’�Ÿ�`�ª�y���Ð�ô���Ÿ�¢	æ�± ),,( nnn zyx �¶�ù���?�y�½�Ð�½
¨�ú	æ�±

),( nn vu �6�•�û	J�Ð�� (2.5.1)�ô���³�Ú�ì���Ð 11	•�f�ý�V�§ (L1i�õ L2i�õ

L3i)�ô�—�� 11	•�V�§�’�s	_�‘�y�½�W
��o
¤�Á�Ÿ�¢�Ð�¥�O	æ�±�ö  

 

�Ù40 �f�ý
 �…�x�3�Í�ô�Ÿ�`�ì���!�ª�f�ý
 �…�H���³�Ð�Ÿ�­�y�½�ö  

�)�b�*�¢���ì���ù�)�c�*�p�A�ì���ù�)�d�*�S�A�ì�����ª�³�Ð�y�½�ö�!
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�Ù41 �§�—�¢���y�½�Ð	@�‰�ú�O  

 

�Ù42 �¡�•�§�—�ú�O�Ð�ô��	æ�±  

 

�Ù43 �§�—(a)�p�A�ì���÷ (b)�S�A�ì���Í�ì�ù�Õ���Ð�ú�O�ö  

(a) 
(b) 
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�Ù44 �f�ý
 �… �x�3�Í�ô�Ÿ�y�½�§�—�Ð�f�ý
 �…�ú�O�ö  

�)�b�*�¢���ì���ù�)�c�*�p�A�ì���ù�)�d�*�S�A�ì�����ª�³�Ð�y�½�ö�!

 

�¹���f�ý
 �…�U�ô�Q�³�‰�¥�O�ª�y�3�•�Ú�ì���Ð�ì�ù�O�ü�¶�A�K�ô�ç DLT��
�d�þ�Ä�\�ç 11	•�f�ý�V�§�¢�ô�—�� 11	•�V�§�Q�’�s	_�‘�y�½�W
��o
¤�Á�Ÿ�¢�Ð�¥
�O	æ�±�ö  

4-2-2 
 �…�ú�§�í�ò�ù
 �…�H�@�Ð�y�Ü
 �…�ú�§�í�ò�ù
 �…�H�@�Ð�y�Ü
 �…�ú�§�í�ò�ù
 �…�H�@�Ð�y�Ü
 �…�ú�§�í�ò�ù
 �…�H�@�Ð�y�Ü  

�¾�I�f�ý
 �…
��ô�•�‚�—�Â�•�ô���O�ü�‘
 �…�ú�ô�¶�y�½�¢�Ð�’�¢�ù���ú�ô
�s�”
(�»�’	j�d���³�•�ì�"�"�ï�ö�â���½�§�—�‘�ú�§�«�í
��ô�[�U�¢�•�ä	á�n�â
�¬�•�§�Z�C�6�B�»�ö�ö�ô���M�þ�ô�é�q�0�§�— 6�õ 12�õ 15�õ 18�õ 21�õ 24�õ 30�õ 36
�ú (�â�Á�ú�§�‚�s�¡�é���‰
 �…�H�‘�Ÿ	•�s	_�¢�ô���0�ÿ�‚ 3�‘	m�§ )�ô�Ú
"�o�ö�f
�ý
 �…�•�H�@�õ�Ä  9�ô 11	•�”�×�����o
¤�V�§�¶
 �…�ú�§�Ð�"�ï�õ�Ù 45�ö�½�§�—
�‘
 �…�ú�§�«�í�õ�§�—�T�q�«�µ�ô�þ
 �…�H�@�«�ó�ô�ö�ô�M
ó�B�ô�ú�§�ç 21�ú�0
�¢�Á�k�ö  

(a) 

(b) 
(c) 
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�Ä 9  �ì�Õ���¹� �ô�§�—
 �…�ú �§�í�ò���³�Ð 11	•�f�ý
 �…�V�§  


 �…�ú
�§  

DLT 
�V�§  

6 �ú  12�ú  15 �ú  18 �ú  21 �ú  24 �ú  30 �ú  36 �ú  mean std COV 
(%) 

L1 -1.76 -1.9 -2.21 -2.25 -2.49 -2.69 -2.72 -2.73 -2.3438 0.3529  -0.1506 

L2 2.65 2.31 2.12 2.01 1.91 1.9 1.89 1.87 2.0825 0.2564  0.1231  

L3 -0.74 -0.65 -0.61 -0.58 -0.57 -0.55 -0.55 -0.54 -0.5988 0.0633  -0.1058 

L4 311.36 311.39 311.408 311.41 311.437 311.45 311.46 311.47 311.4231 0.0353  0.0001  

L5 1.12 1.15 1.15 1.16 1.16 1.16 1.16 1.16 1.1525 0.0130  0.0113  

L6 1.19 1.16 1.16 1.15 1.15 1.15 1.15 1.15 1.1575 0.0130  0.0112  

L7 -3.02 -2.96 -2.96 -2.96 -2.95 -2.95 -2.95 -2.95 -2.9625 0.0222  -0.0075 

L8 230.28 230.67 230.7 230.77 230.78 230.81 230.81 230.81 230.7037 0.1676  0.0007  

L9 -0.0016 -0.0015 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 0.0001  -0.0484 

L10 -0.0013 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 0.00003 -0.0238 

L11 -0.0022 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 0.0001  -0.0715 

 

6 12 15 18 21 24 30 36
-2.8

-2.6

-2.4

-2.2

-2

-1.8

-1.6

-1.4

�À�%�š�G

L1
 �ö

�G
��

6 12 15 18 21 24 30 36
1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

�À�%�š�G

L2
 �ö

�G
��

 

6 12 15 18 21 24 30 36
-0.74

-0.72

-0.7

-0.68

-0.66

-0.64

-0.62

-0.6

-0.58

-0.56

-0.54

�À�%�š�G

L3
 �ö

�G
��

6 12 15 18 21 24 30 36
311.36

311.38

311.4

311.42

311.44

311.46

311.48

311.5

�À�%�š�G

L4
 �ö

�G
��

 

(a) (b) 

(c) (d) 



 
 

-50- 

6 12 15 18 21 24 30 36

1.125

1.13

1.135

1.14

1.145

1.15

1.155

1.16

1.165

�À�%�š�G

L5
 �ö

�G
��

6 12 15 18 21 24 30 36
1.145

1.15

1.155

1.16

1.165

1.17

1.175

1.18

1.185

1.19

�À�%�š�G

L6
 �ö

�G
��

 

6 12 15 18 21 24 30 36
-3.02

-3.01

-3

-2.99

-2.98

-2.97

-2.96

-2.95

-2.94

-2.93

-2.92

�À�%�š�G

L7
 �ö

�G
��

6 12 15 18 21 24 30 36
230.2

230.3

230.4

230.5

230.6

230.7

230.8

230.9

�À�%�š�G

L8
 �ö

�G
��

6 12 15 18 21 24 30 36
-1.65

-1.6

-1.55

-1.5

-1.45

-1.4

-1.35
x 10

-3

�À�%�š�G

L9
 �ö

�G
��

6 12 15 18 21 24 30 36
-1.45

-1.4

-1.35

-1.3
x 10

-3

�À�%�š�G

L1
0 

�ö
�G

��

6 12 15 18 21 24 30 36
-2.25

-2.2

-2.15

-2.1

-2.05

-2

-1.95

-1.9

-1.85

-1.8

-1.75

x 10
-3

�À�%�š�G

L1
1 

�ö
�G

��

 

�Ù45 �f�ý
 �… �H�@�¶
 �…�ú�§�í�ò�Ð�"�ï�ö  

(a)L1�V�§	v�ù (b) L2�V�§	v�ù (c) L3�V�§	v�ù (d) L4�V�§	v�ù (e) L5�V�§	v�ù (f) L6

�V�§	v�ù (g) L7�V�§	v�ù (h) L8�V�§	v�ù (i) L9�V�§	v�ù (j) L10�V�§	v�ù (k) L11�V�§

	v�ö  

(e) (f) 

(g) 
(h) 

(i) 

(j) 

(k) 



 
 

-51- 

4-2-3 �ª�y���.�
�¶	Y����
N�"�ï�ª�y���.�
�¶	Y����
N�"�ï�ª�y���.�
�¶	Y����
N�"�ï�ª�y���.�
�¶	Y����
N�"�ï  

�•�ô�2�s�”�Ÿ�`�ª�y�� (�é�q�ç�p�A�õ�S�A�÷�Í�g )�€
ó
G	_�ô�ç�€
ó�Ž

�¢�ô�í�Ÿ�`�ª�y���ü�8�-�Õ�‹�€
ó�s	_�¢�ô�6�p�S�•�`�ª�y���O�-�ì�Õ�/

�K�ô�¯�†�Í�g�ª�y�� 45cm�ô�Í�g�ª�y���þ�/�@ 45cm(�õ �Ù �	 )�ö�ç�€
ó�x�3�ô

�€
ó�Ž�x�ê�S�����s�ƒ�
�ö�â���ô�•�ô�2�7�Û�ì�"�Í���ë�y�ç�‚�O�œ�Ô�±

�‘�O�ü�Á (X0,Y0,Z0)�ô�ì�"���È�O�ü�Ð	æ�±�·�¶�æ	_�œ�Ô	æ�±�·�¹�Ä�s�I�ö

�Á�‘�¶�ì���\
Q�ù�b�ì�Õ�ô�ì���ç���Ÿ	æ�±�·�‘�ý�o�A�é�q�0���s	o�A�õ

���s�ý�o�A�õ�÷�p�S�ý�o�A�Ä�¢�ô�Á�ì���.�
�V�§�ö�Æ�s�”�Å���� (2.1.1a-1b)

�’�ì�"	æ�±�3�•�o
¤�Á�‚�O�œ�Ô�Ð	æ�±�3�•�ö  

�\
Q�ù�b�Í�’�€
ó�Ž�S�þ���s�U�ô�û�S�þ���s	o�A�©���s�ý�o�A�ö�â

���ç�ª�y���.�
�³���Í�’�p�S�ý�o�A�Û�Ó�Á 0�ô�Ö
ø�ç�Ì�Õ�‘�p�S�ì�����s

	o�A�ô�¶�Ì�Õ�‘���s�ý�o�A���¹� �ô�•�€
ó��
N�‘	Y��	_�H�‘�B�ï�ô�0�U

�>�Ì�Õ�ª�y�V�§� �‘
(�µ	Y��	_�H�ô
œ�n�\
Q�€
ó
��‘�ª�y�V�§�Û�Ó�V�5�ö  

�•�ô�2�Í�0�\���‘�€
ó�Ž���¹�©�\
Q�‘�€
ó�/�K�¾�I�³���ô�½�p�S�ì

���/�K�Á 1.26m
��ô�ì�����s	o�A�Á 25 �K
��ô�p�S�ì���‘	•�q�€
ó��
N�Á

7.808m2(�õ �Ä� �	 )�ö �Ä� �	 �I�¢�ô�½���s�ý�o�A (H Angle)�µ 0 �Ò�È�Z�C
��ô

�p�S�ì���‘	Y����
N�ô�L�Z�µ�ô�6�0���s�ý�o�A�ç 7 �K
��ô	Y����
N�Á

6.78m2 �Á
(�µ	v�ô���U�Æ�¿���s�ý�o�A�Z�C�ô�6	Y����
N�ô�L
ç�ÿ�ö�Á�‘

�U�>�Í�g�ì���Ì�Õ�‘���s	o�A�‘�Ÿ�`�ì��	Y����
N�‘�y�Ü�ô�ç�p�S�ì���/

�K�Á 1.26m
��ô�ì�����s	o�A�Á 25 �K
��ô�p�S�ì��
(�µ	Y����
N�‘���s�ý

�o�A�ç 5 �K� �ô�Í�g�ì���‘���s	o�A�Á 29 �K
��ô�í�Ÿ�`�ì���‘	Y����
N
(

�µ�Á 6.315m2(�õ �Ä� �� )�ö �Ä� �� �Á 6 �K� �ô�Í�g�ì���‘���s	o�A�Á 29 �K
��‘

	Y����
N
(�µ�Á 6.536m2�ö �Ä� �� �p�S�ì�����s�ý�o�A�Á 7 �K�ô�6�•�4���¹

�ì�Õ� �ô�Í�g�ì��	o�A�Á 29 �K
��@�\
(�µ	Y����
N�ô	_�H�Á 6.533m2�ô�•

	Y����
N�õ �Ù 
� ���¢�ö�½�Í�g�ì���‘���s	o�A�Á 29 �K
��ô�p�S�ì���‘���s

�ý�o�A�Á 8 �K
��‘�Ÿ�`�ì���@�\
(�µ	Y����
N 6.393m2(�õ �Ä� �
 )�ö  

�Ä� �� �Á�ì�Õ�‘�ì���/�K� �ô�p�S�ì���‘���s	o�A�Á 35 �K
��ô�Ì�Õ�‘

�p�S�ì�����s�ý�o�A� �ô�ì���‘	•�q�!�ª��
N�¡�Á 2.398m2�ö�6�0���s�ý�o

�A 12 �K
��‘�p�S�ì��	Y����
N
(�µ�ô�Á 2.006m2�ö �Ä� �� �Á�p�S�ì�����s	o

�A 35 �K�ô���s�ý�o�A�Á 11 �K
��ô�Í�g�ì���‘���s	o�A�ç 42 �K
��ô�‡�\�Ÿ
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�`�ì ���‘
(�µ	Y����
N�ô	_�H�Á 1.924m2�ö�•�4���¹�ì�Õ� �ô�½�p�S�ì���‘

���s�ý�o�A�Á 12 �K
��ô�Ÿ�`�ì���‘
(�µ	Y��	_�H�Á 1.939m2 �Á
(�µ (�õ �Ä�

�
 )�ô �Ù 

 �Í�‘	��E�T�q�Á�Ÿ�`�ì���‘��
N�ö �Ä� �� �I�¢���s�ý�o�A�Á 13 �K


��ô�Ÿ�`�ì���‘
(�µ	Y����
N (19.27m2)�@�\�ç�Í�g�ì�‘���s	o�A�Á 42 �K��

�¹� �ö  

�Ä� �� �Á�p�S�ì���/�K�Á 2.4m�ô���s	o�A�Á 25 �K
��ô�Ì�Õ�‘�p�S�ì��

�� �s �ý �o �A �¶ �p �S �ì �� 	Y �� �� 
N �ö �Ä �Í �I �¢ �ì �� 	• �q �! �ª �� 
N �Á

28.331m2�ö�½���s�ý�o�A�Á 3 �K
��ô�•	Y����
N
(�µ�ô�Á 26.719m2�ô�•��

�Á���s�ý�o�A�Á 4 �K�‘ 26.056m2 �÷ 2 �K�‘ 24.826m2�ö �Ä� �	 �Á�p�S�ì����

�s�ý�o�A 2 �K
��ô�Í�g�ì���‘���s	o�A�Á 27 �K�ô�Í�g�ì���‘�/�K�Á 2.85m

���¹� �ô�@�\�Ÿ�`�ì��	Y����
N
(�µ�ô�Á 24.291m2�ö�½�p�S�ì���‘���s�ý

�o�A�Á 3 �K
��ô�Ÿ�`�ì���‘
(�µ	Y����
N�@�\�ç�Í�g�ì���‘���s	o�A�Á 27

�K� �ô	_�H 25.604m2(�õ �Ä� �� )�ö �Ù 
� �Í	��E�T�q�Á�í�Ÿ�`�ì���‘	Y���€
ó

��
N�ö �Ä� �� �Á�ì�_���¹� �ô�p�S�ì�����s�ý�o�A�Á 4 �K
��ô�Ÿ�`�ì���‘
(

�µ 	Y �� �� 
N �¨ �‚ �@�\ �ç �Í �g �ì �� �‘ �� �s 	o �A �Á 27 �K �  �ô �• 	_ �H �Á

325.444m2�ö  

�Ä� �� �Á�p�S�ì���/�Á 2.4m�ô���s	o�A�Á 35 �K�ô�Ì�Õ���s�ý�o�A�p�S

�ì���‘	•�q�€
ó��
N�Á 8.701m2�ô�6�0���s�ý�o�A�Á 6 �K
��ô�p�S�ì���‘	Y

����
N
(�µ�ô	_�H�Á 7.832m2�ö�•���Á���s�ý�o�A 7 �K�© 5 �K�ö�½�Í�g�ì��

�/�K�Á 2.85m
��ô�p�S�ì���0 �Ä� �
 �‘�ª�y�V�§�ô�`�p�S�ì���‘���s�ý�o�A

�Á 5 �K
��ô�Ÿ�`�ì���‘
(�µ	Y����
N�ô�@�\�ç�Í�g�ì���‘���s	o�A�Á 37 �K�ô

�•	_�H�Á 7.656m2�ö �Ä� �� �Á�•�4�ª�y�V�§�Ì�B�ô�`�p�S�ì���‘���s�ý�o�A

�Á 6 �K
��ô�Í�g�ì���‘���s	o�A�ç 39 �K
��ô�@�\�Ÿ�`�ì��
(�µ	Y����
N

(7.719m2)�ö�õ �Ä� �
 �ª�y�V�§���¹�ô�`�p�S�ì���‘���s�ý�o�A�Á 7 �K�ô �Ä� ��

�I�¢�ô�½�Í�g�ì���‘���s	o�A�Á 39 �K
��ô�í�Ÿ�`�ì���‘	Y����
N
(�µ�ô�•

	_�H�Á 7.642m2�ö �Ù 
� �Á�p�S�ì���/�Á 2.4m�ô���s	o�A�Á 35 �K�ô�Í�g�ì��

�/�K�Á 2.85m�‘�ª�y�V�§� �ô�Ÿ�`�ì���@�\
(�µ�‘	Y����
N (	��E )�ô�•�p�S

�ì���‘���s�ý�o�A�Á 6 �K�ô�Í�g�ì���‘���s	o�A�Á 39 �K�ö  

�µ�¢	J
ø�U�I�¢�ô�½�ª�y���/�K�G�/
��ô�•�!�ª��
N�G�µ�ö�6�ì���‘

���s	o�A�G�»
��ô�•�!�ª��
N�¨�G�µ�ö�¿�q�ì���‘���s	o�A�G�µ�ô�@�\
(
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�µ 	Y����
N���!�‘�p�S�ì���‘���s�ý�o�A�¨�G�µ�ô�Í�g�ì���¶�p�S�ì���‘

���s	o�A	á�¨�G�µ�ö�•�4�ª�y�V�§�Ì�B
��ô�ì���/�K�G�/�ô�@�\
(�µ	Y��

��
N���!�‘���s�ý�o�A�G�»�ô�6�Í�g�ì���¶�p�S�ì���‘���s	o�A	á�G�»�ö  
�

�Ä 10�p�S�ì���Ì�Õ���s�ý�o�A (H Angle)�¶�ª�y��
N (�ª�y�V�§ H1)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K��

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

	� 
��	�� 
��	�� 
��
��

�� 
��	�� 
��	�� 
�
		�

�� 
��	�� 
��	�� ������

�� 
��	�� 
��	�� ������


� 
��	�� 
��	�� ��	���

�� 
��	�� 
��	�� ����
�

�� 
��	�� 
��	�� ��
���


� 
��	�� 
��	�� ��
�	�

�� 
��	�� 
��	�� ����
�

�� 
��	�� 
��	�� ��
���

�	� 
��	�� 
��	�� ������

�
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�Ä 11�Í�g�ì ���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C1)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �
�K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

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

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

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

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

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

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

�Ä 12�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C2)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �
�K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

��� 
��	�� 
��	�� ������ ��
��� ��

��

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

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

��� 
��	�� 
��	�� ������ ��
��� ���

�
�

�Ä 13�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C3)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á 

�K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

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

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



 
 

-55- 

�Ä 14�Í�g�ì ���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C4)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �
�K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

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

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

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

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

�

�Ä 15�p�S�ì���Ì�Õ���s�ý�o�A (H Angle)�¶�ª�y��
N (�ª�y�V�§ H2)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K��

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

	� ������ ������ 	�
	��

�� ������ ������ 	�����

�� ������ ������ 	�����

�� ������ ������ ��	���


� ������ ������ ���	��

�� ������ ������ ������

�� ������ ������ ��
���


� ������ ������ ���
��

�� ������ ������ ��
	��

�� ������ ������ ������

�	� ������ ������ ������

��� ������ ������ ������

��� ������ ������ ��		��
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�

�Ä 16�Í�g�ì ���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C5)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á

�� �K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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


	� ������ ������ ������ ������ ������


�� ������ ������ ��
�
� ������ ������


�� ������ ������ ���

� ������ ����
�


�� ������ ������ ��
��� ������ ������

�

�

�Ä 17�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C6)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á

�� �K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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


	� ������ ������ ������ ��		�� ���
��


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


�� ������ ������ ���

� ��		�� ������


�� ������ ������ ��
��� ��		�� ������

�

�

�Ä 18�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C7)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á

�� �K�ù�Í�g�ì���/�K ��
�� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

��������� ���������� ����������� ���������� � �������� ���������
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�Ä 19�p�S�ì ���Ì�Õ���s�ý�o�A (H Angle)�¶�ª�y��
N (�ª�y�V�§ H3)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K��

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

	� ������� ������� ����
�

�� ������� ������� �������

�� ������� ������� �
�����

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

�� ������� ������� �������

�

�Ä 20�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C8)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �

�K�ù�Í�g�ì���/�K ����� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

�

�Ä 21�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C9)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �

�K�ù�Í�g�ì���/�K ����� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

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

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

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

�

�Ä 22�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C10)�ö  
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��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á 


�K�ù�Í�g�ì���/�K ����� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

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

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

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


�

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

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

�Ä 23�p�S�ì���Ì�Õ���s�ý�o�A (H Angle)�¶�ª�y��
N (�ª�y�V�§ H4)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K��
�������� ���������� ����������� ��������
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�Ä 24�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C11)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �
�K�ù�Í�g�ì���/�K ����� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��
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�

�Ä 25�Í�g�ì���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C12)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á �
�K�ù�Í�g�ì���/�K ����� �ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��
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�Ä 26�Í�g�ì ���Ì�Õ���s	o�A (C_angle)�¶�ª�y��
N (�ª�y�V�§ C13)�ö  

��ª�y�V�§�ú�p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á 
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�

�Ù46�Ÿ�`�ì ��	Y����
N (���¹ 1) 

��p�S�ì���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á 
 �K�ù�Í�g

�ì���/�K ��
�� �ô���s	o�A �� �K�ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

�

�

�Ù47�Ÿ�`�ì��	Y����
N (���¹ 2) 
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��p�S�ì ���/�K ����� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á 
 �K�ù�Í�g

�ì���/�K ��
�� �ô���s	o�A 
� �K�ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

�

�Ù48�Ÿ�`�ì��	Y����
N (���¹ 3) 

��p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á � �K�ù�Í�g�ì

���/�K ����� �ô���s	o�A �
 �K�ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

�

�
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�Ù49�Ÿ�`�ì ��	Y����
N (���¹ 4) 

��p�S�ì���/�K ��
� �ô�ì�����s	o�A �� �K�ô�p�S�ì�����s�ý�o�A�Á � �K�ù�Í�g�ì

���/�K ����� �ô���s	o�A �� �K�ô���s�ý�o�A 	 �K�ô�p�S�ý�o�A 	 �K��

4-3 �¥�O�y�½	Y�L�¶�É�
�M�þ�¥�O�y�½	Y�L�¶�É�
�M�þ�¥�O�y�½	Y�L�¶�É�
�M�þ�¥�O�y�½	Y�L�¶�É�
�M�þ  

4-3-1�¥�O�y�½	Y�L�¥�O�y�½	Y�L�¥�O�y�½	Y�L�¥�O�y�½	Y�L  

�½�]���‹�`�ì��
��ô�Ú	z���d�’�’�¢�y�½	Y�L�ã�Ÿ�¢�¥�O�y�½�ô���³�§�õ�Á (x, 
y)�ù�½���•�`�ì��
��ô�Q�0�G�³�Ÿ�¢�y�½�ô�—�³ (x, y, z)�W
��ù�`�½�æ�”�Ÿ�`�ì��

��ô�Ú	z�þ�Q�0�—�³�ñ�»�O�b�‘�¥�O�y�½�ô�{ (x, y, z, t)�§�õ�ö�Ù 50�‚�s�”�¥�O�y
�½�ª�y���!�ª
G	_�Ð�¢�@�Ù�ô�—�û	J�Ð�f�ý
 �…���³�Ð 11	•�f�ý�V�§

).....,( 1121 LLL �ô�Æ�l�”�y�½�ð���‘���d�ô�Ú	z�Q�0�ä�@�y�½�¢�º�‹�ú ),,( 000 ZYX �é

�q�ç�Ÿ�`�ì���¢�y�½�ù���ú�‘�O�ü 1mp ),( iCiC yx �õ 2mp ),( iLiL yx �õ 3mp ),( iRiR yx �÷

�•�ì�"�‘�����"�ï���ô�0
‚�$�‘�Î���Ä�¢�ô�õ� ���ô   
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             (4.2.1) 

���Í L�õ C�õ R�‘�¢� �±�6�Ä�p�A�õ�Í�Ô�¶�S�A�‘�ì���ô ),( ii yx �6�Ä�ç�¢	J�ì

���Í�‘�y�½�ú�O�ô�¢���Q�ø�x
(�»�’	j�d�>�@�º�@�ú�O�ç�Ÿ�K�œ�Ô�‘	æ�±	v
),,( 000 ZYX �ô�0�L�,���¹�þ�‘�Ÿ�¢�y�½�ö  

 

�Ù50 �¥�O�y�½�µ�c�Ä	_
G�i�q
ó�¢�@�Ù  
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�Á�‘�Ã�‘�>�¥�O�ª�y�ÿ
ó�b
A�Ð�~�”���ô�•�ï�Ã�¾�I�É�
�‚�O�Ð�!�ª�ô�E�t
�!�ª�Â�•�µ�»���º�Ð�æ�H�v�D�ô�`�Ù�b�É�
�b
A�H�0�³��
G	_�Ð�b
A
]���ô�ø�x
�ô�M
ó�B�¾�I�ô�þ�ô�2�ô�0�Ö
ø�¥�O�y�½���”�-�Æ
ó�ô�‚�Ð�’�ô�K�ö  

4-3-2 �s	_�³���b
Q�Ð�É�
�M�þ�s	_�³���b
Q�Ð�É�
�M�þ�s	_�³���b
Q�Ð�É�
�M�þ�s	_�³���b
Q�Ð�É�
�M�þ  

�ç	Y�L�@�Ÿ�¢�(�Ú	æ�±�Ð�U�ô	h�Ã	>�ô�á�¥�O�y�½�Æ
ó�‘�’�ô�K�ô�Q�V�—�Æ

ó�‹�Â�•�Ï�K�‘�‚�O�ô�p�r�Ó	@�‰�>�@�‘���D�¶�•�ö���Â�•�Ï�K�‚�O
(�ó�Á���Î�ô
�â�Á���Î�‘
��ú�‚�Æ
ó�ú�‘
(�k�§�÷�ô�•�ô�M�l�”�v�D (�õ�Ù 53���¢ )�½�b�Æ
ó�w
�—�Ð�Q
ó�‚�ô�•�\�ƒ	•�ó�À
i�‚�§�±�ú�‘���n���h�»�ô�×�q�á�Q�0�s�”�Ÿ�y�½�‘
�ù���ú�³�‰�Æ
ó�ú�‘�Ÿ�¢�(�Ú	æ�±�ô�`���h�¶�`�D�ô�����Ï�Ð�ä	á�ô�•�i�ü�õ�Ù
51���¢�ö  

 

�Ù51 �s	_�³���b
Q�i�ü�¢�@�Ù  

�ô�M���o�i
{�û	J�Ð�f�ý
 �…�õ�y�½�ð���¶�¥�O�y�½	Y�L�¾�I�ô	h�Ã�0�Ÿ�`
�ª�y���Õ���!�ª
 �…�H�ô�õ�Ù 52�ô�ö�—�”�×�����o
¤���³�Ú�ª�y���Ð 11	•	•�f�ý

 �…�V�§�ö�Õ���ª�y�±�‘�‚ (�æ�H�v�D )�ô�õ�Ù 53�ô�§�÷�Ú�y�½�¢�Ð�ð���ú�ô�¾�I
�y�½�ð���ô�ð���H�@�õ�Ù 54���¢  
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�Ù52 �f�ý
 �…�Ð
 �…�H�y�½  

   

�Ù53 �! �ª�Ð�v�D�y�½  

 

�Ù54 �v�D�y�½�Ð�ð���Ã�Î  

�ö�¥�O�y�½	Y�L�U�ô���³�Ú�ú�‘�Ÿ�¢	æ�±	v�ô�ö�¶�ô���æ�D���Ï 40�æ�é���h�ô
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�s�¡�ä	á 0.06�æ�é(	
 0.15%�ä	á�W )�ô�Ø�€�’�—�ö�Á
h���Z�C�Æ
ó�Ð�’�ô���ô
ß�¾
�‹��
ø�U�ç�Ì�Õ�:�Ô�Ž�Û�/�K�¶
ó�¯
��ô�ä	á�Ð�ï�¾�Ã�Î�ö  

�5�Æ�Ì�Õ�:�Ô�Ž�Û�/�K (H=110�æ�é�õ H=140�æ�é�õ H=180�æ�é)�÷�ì�Õ�w��
(D=80�æ�é)�‘�B�M���¹�Í�ô�•�!�ª
Q
³�Á 3�æ���? 6�æ���ô�é�K�H�@�õ�Ä  27�ö�ô�M
�Í�0�æ	_�¢�v�D�p�½�b�Æ
ó�w�—�ô�•�d	•���‘�ô�����Ï�ã�Á 40�æ�é�ô�½
ó�¯�Á 3.1
�æ���À�ô�¥�O�y�½�Þ�Ì�Æ
ó�‰�‘�v�D�Ð�ì�ù�¯�†�Á 39.94�æ�é�ô�ä	á�Á 0.06�æ�é�ù

ó�¯�Á 5.5�æ���À�ô�•�ì�ù�¯�†�Á 39.20�æ�é�ô�ä	á�Á 0.8�æ�é�ô�ö�—�Ÿ�”�ô�M�Ð�H
�@�ô�Q�'�\�ú	)�ª�y���¶�Q
ó�‚�«�×�È�ô�þ�y�½�Æ
ó�ä	á�«�»�ù�ø�Ð�þ�ä	á�«�µ�ô
�z�¥�O�y�½�Æ
ó�ä	á�¿�q�ž�±�‚�¯�†�ª�y���«�û�6�B�µ (�õ�Ù 55)�ö  

�Ä 27 �Ì�Õ�ª�y�/�K� 
ó�¯�¶�C�}�Æ�Ð�é�K�Ä  

�Æ
ó�H�@(cm) �C�}�Æ (cm) �C�}�Æ�ä	á�-�é�� (%) �!�ª
�¯�†  
(m) H=110 

cm 
H=140 

cm 
H=180 

cm 

�Q
ó
�Ï�K  
(cm) H=110 

cm 
H=140 

cm 
H=180 

cm 
H=110 

cm 
H=140 

cm 
H=180 

cm 

3.1 40.12 39.91 39.94 40 0.12 0.09 0.06 0.3 0.225 0.15 

3.5 39.75 39.89 39.87 40 0.25 0.11 0.13 0.625 0.275 0.325 

3.9 39.70 39.80 39.82 40 0.30 0.2 0.18 0.735 0.5 0.45 

4.3 39.55 39.68 39.61 40 0.45 0.32 0.39 1.125 0.8 0.975 

4.7 39.50 39.40 39.45 40 0.50 0.60 0.55 1.25 1.5 1.375 

5.1 39.43 39.30 39.25 40 0.57 0.70 0.75 1.425 1.75 1.875 

5.5 39.33 39.28 39.20 40 0.67 0.72 0.80 1.675 1.8 1.9875 

�
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�Ù55 �Ì�Õ�!�ª�¯�†�¶�/�K�Ð�C�}�Æ  
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4-3-3 �œ�Ô�³���b 
Q�Ð�É�
�M�þ�œ�Ô�³���b
Q�Ð�É�
�M�þ�œ�Ô�³���b
Q�Ð�É�
�M�þ�œ�Ô�³���b
Q�Ð�É�
�M�þ  

�s	_�³���b
Q���<�ó�Ð�M�þ�U�ô
ß�¾�‹���Ö
ø���”�·���Û�‘�y�½	Y�L�ô�ç��
�æ�”�‹�°�Ó�b�Ï�Ð�…�ð�b�b
A�H (�õ�Ù 56)�b�Á�Q
ó�±�‘�‚�ô�O�ü�•�ô�M���ü�¶�û
�»�ï�ì�Õ�õ�Ù 51���¢�ô�*�ª�y���¹�°�Ó�Á�ú���Ð���¯ 12mm�ô�O�-�p�A�õ�S�A�÷
�¢�A�ª�y���0�À�·�s�I�‘�ª�y�.�
�ô�•�ª�y��� �ü�A�K�é�q 30°�ö�B�M�H�@�A�’�ã
	Ò�é	J�õ� �ú  

 

�Ù56 �b
A�H�³�  

	Y�L�Ð�¥�O�y�½�õ�Ù �
 ���¢�ô�-�Ù�Í�n�q � 	“	_���Ð�b	Ý�À�ô�ø�x�•���'	Ö�Ð

�¥�O�ª�y�Þ�Ì�Æ
ó�@�•�b�/�Á ��	� �æ�é�ô�¶�ô���b
A�H�Æ
ó�Ð�b�/ � �æ�é�ô�•�£

�ä	á�Á 	�	� �æ�é�ô�b�/�ä	á�-�é���Á �! �ù�¥�O�ª�y�Þ�Ì�Æ
ó�•�b	Ý�Ð�ì�ù�¯�† ��b

�Ï �	
�Á ���	� �æ�é�ô�¶�ô���Æ
ó�Ð�b�Ï �� �æ�é�ô�•�£�ä	á�Á 	�	� �æ�é�ô�b�Ï�ä

	á�-�é���Á 	��
�! �ö�•�Ý�¢	J�Ú�B�M�Q�•�ô�¥�O�ª�y�Þ�Ì�Q
œ�n�ƒ�—�ô�Æ
ó�b
A

�Ð���d�ô�Q�Ï���”�-�€
ó�h�µ��
N�‘�Ÿ�¢�b
Q�W
û�ö �
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�Ù57 �¥�O�y�½�Þ �Ì�Ð���>�H�@  

�Ä 28�! �¥�O�y�½	Y�L�H�@  

���&  x(cm)  y(cm)  z(cm)  �ô���/�3 (cm) 
1  -11.78  8.78  28.66 29.1 
2  -7.52  15.52  23.36  23.1 
3  1.39  27.86  27.07  26.5 
4  5.96  35.48  19.51  19.8 
5  13.94 46.53  23.12  23.0 
6  18.91  54.55  16.77  16.5 
7  27.86  67.14  19.63  19.8 
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�Ù58 �b
A�H	“	_�¶�¥�O 	Y�L�H�@���h  

�õ�û��	J�ô 4-3-2�»�ï�Ö
ø�ª�y�3�•�/�K�¶
ó�¯�ù�s	_
ó�Æ�‘�ä	á�Ã�Î�ô�•�ï
�þ�s�”�b
A�H�Ö
ø�/�K�¶
ó�¯�ù���”�·���Û (�/�K )�‘�ä	á�y�Ü�Ã�Î�ô�-�b
A�H�¢
�+�ü 9	•�Â�•�Ð�Q
ó�‚ (�õ�Ù 59a)�ô�`�Æ
ó�•�ô���/�K�ô�¶�¥�O�y�½�Æ
ó�H�@���h
�•�H�@�õ�Ä 4-3�ô�Ù 60�Á�ç�Ì�Õ�ª�y�/�K���¹�  (H=110�æ�é�õ H=140�æ�é�õ H=180
�æ�é)�ô�¥�O�y�½�Æ
ó�/�K�¶�ô
ó�/�K�Ð�ä	á�Ù�ô�ç z�·�/�3�‘
ó�Æ	v�Q�'�\�ô�•
�ô�2�l�”�Ð���d���‰�@�p�‘�/�K�ä	á�ã�e�- 1�æ�é�0� �ö  

�Ù61�Á�ç�:�Ô�Ž�Û�/�K 180�æ�é�÷�Ì�Õ�‘�ª�y���Ô�Ð�ì�ù�¯�†�‘�ª�y���¹
� �ô���Æ
ó�Ð�§�õ�¶�ô
ó�Ð�H�@���h�Ù�ö�ç�B�M�Í�ô�½�w���Á 20�æ�é
��ô�•�y�½
�Æ
ó�¶�ô
ó�Ð�/�K�ä	á�r�‰ 1.23�æ�é�ô���6�¿�q�w���‘�Z�Ï�ô�½�w���Á 60�æ�é(�B
�M17)�÷ 80�æ�é(�B�M18)
��ô�•�•�£�/�K�ä	á��	^�e�‘�\�•�ô�•�/�K�ä	á�é�q�Á 0.69
�æ�é�÷ 0.62�æ�é�ô�—���³�•�ô�¿�q�w���‘�Z�Ï�ô�Q	^�e Z�·�/�K�‘�ä	á�ö  
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1 23 4
56

7 8 9

1 23 4
56

7 8 9

 

(a) �¢�A�y�½  

 

(b) �p�A�y�½               (c) �S�A�y�½  

�Ù59 �ª�y�/�K 1.8�æ���!�ª�Ð�b
A�H�y�½  

�Ä 29�! �Ì�Õ�ª�y�/�K� �/�K�ä	á�é�K�Ä  

�Æ
ó�H�@ 
(cm) 

�/�K�ä	á  
(cm) �ú�O  

H=110 
cm 

H=140 
cm 

H=180 
cm 

�ô���/�3
(cm) H=110 

cm 
H=140 

cm 
H=180 

cm 
1 31.79 31.88 31.67 31.2 0.59 0.68 0.47 
2 28.42 28.37 28.31 27.8 0.62 0.57 0.51 

3 26.95 27.05 27.13 26.6 0.35 0.45 0.53 

4 26.58 26.46 26.68 26.1 0.48 0.36 0.58 
5 22.68 22.61 22.88 22.3 0.38 0.31 0.58 
6 21.15 21.1 21.22 20.6 0.55 0.5 0.62 

7 20.47 20.57 20.39 19.9 0.57 0.67 0.49 
8 19.21 19.34 19.28 18.8 0.41 0.54 0.48 

9 19.83 19.93 20.07 19.5 0.33 0.43 0.57 

�
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�Ä 30�! �Ì�Õ�w ���¶�/�K�ä	á�Ð�é�K�Ä  

�Æ
ó�H�@ 
(cm) 

�/�K�ä	á  
(cm) �ú�O  

D=20 
cm 

D=60 
cm 

D=80 
cm 

�ô���/�3
(cm) D=20 

cm 
D=60 
cm 

D=80 
cm 

1 32.40 31.81 31.79 31.2 1.2 0.61 0.59 
2 28.95 28.45 28.42 27.8 1.15 0.65 0.62 

3 27.83 27.13 26.95 26.6 1.23 0.53 0.35 

4 27.28 26.61 26.58 26.1 1.18 0.51 0.48 
5 23.38 22.73 22.68 22.3 1.08 0.43 0.38 
6 21.81 21.21 21.15 20.6 1.21 0.61 0.55 

7 20.93 20.59 20.47 19.9 1.03 0.69 0.57 

8 19.76 19.34 19.21 18.8 0.96 0.54 0.41 

9 20.56 19.93 19.83 19.5 1.06 0.43 0.33 
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�Ù60 �Ì�Õ�ª�y�/�K� �Ð�/�K�ä	á�Ù  
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�Ù61 �Ì�Õ�w���Ï�K�¶�/�K�ä	á�Ù  
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4-4 
 �…�H�¶�Q
ó�ž�±�¯�†�ù�é�K �H�@�Ð�y�Ü
 �…�H�¶�Q
ó�ž�±�¯�†�ù�é�K�H�@�Ð�y�Ü
 �…�H�¶�Q
ó�ž�±�¯�†�ù�é�K�H�@�Ð�y�Ü
 �…�H�¶�Q
ó�ž�±�¯�†�ù�é�K�H�@�Ð�y�Ü   

�•�ô�2�µ
s���;�ã�¶�
�f�‘
ó�B�ô�2�Í�'�\�ô
 �…�H�+�ü�O�ü�¶�Q�A�‚�Ð�Ô
�‘�¯�†�ù�-�ð���H�@���I�q�‘�y�Ü�ö�ï�¤�ç
 �…�€�Õ�È�‘�‚�O
]�{�ð���H�@�<
�ó�ô�6�¯�†
 �…�H�h�û�À�ô�•�ð���Ã�Î�ó�ó�Ì�[�C�ö�•�ï�B�Ù�ç���¹�h	Ò�0�Ó�‹
�‘�ô�M�;�Í�ô�Ö
ø
 �…�H�O�ü�ù�é�K�H�@�‘�y�Ü�ô�Æ���V�—�ô�M�;�‘�é�K�H�@�U
�>���b�’�`
h���>���Ð�p�ö  

�•�ô�M�ž�‘�ï�Á� �M
 �…�H�O�ü�ù	@�‰�H�@�Ð�õ�B�K
ó�B�ô�â���!�Ó�‹
 �…
�H�O�ü�f�����‘�ì�/�O�Û�Ó�¡�ì�Õ�ö�ô�M�r�ü	h�Ã�-�‹�œ�»
Q���Û�ü�Ÿ�ì���ô�Ÿ
�ì���Ð�ì�"�.�
�õ�Ä  31�ô���Ÿ�ì���Û�ü�¹���U�”�‰�ô�M�H�ô�¡�Ì�Q�}�O�ô�•�ì�ù
�O�ü�õ�Ù 62�ö�ì���ã�ý�ì�"�V�§�Û�Ó�õ�   

���Ð���Ð���Ð���Ð�ú���¯ 12mm�õ�ù���¯�† � �õ�À�n 4 

�ì�O�>�S�ì�O�>�S�ì�O�>�S�ì�O�>�S�ú Shutter 30�õ Gain 80�õ Brightness 200 

�—�¬�ò�W�—�¬�ò�W�—�¬�ò�W�—�¬�ò�W�ú3.75 FPS (640×480 pixel) 

�Ä 31�! �ô�M
��Ÿ�`�ì���.�
  

�ì��  1 2 3 

�/�K (cm) 168 104 104 

	o�A (° ) 10° 5° 5° 

�¥�O�ª�y�3�•�Ž�Û�¹���U�ô�µ�Ÿ�`�ª�y��	Y���‘�Ž�7��
N�Q�•�ô
(�È�Q
ó�¯
�†�Á 4.5m (�Ÿ�`�ì���Q�Õ
��—�¬�ú�¶�¥�O�3�•�Ð�¯�† )�ô
(�û�Á 17m�ö�•�B�M�’�Q

ó�‚�+�ü�- Obj1 (5m)�õ Obj2 (11m)�õ Obj3 (17m)�;�Ÿ�À�O�ü�ô�•�Í�t�ñ�Í�Ð�O�ü
�Ä�6
ó�‚�¯�†�¥�O�ª�y�3�•�‘�¯�†�ö�Q
ó�‚�Á�§	•
°�������Ð�Ì�Õ
1�‚�O�ô�â�•
�/�K�Q	Ò�0�Æ
ó�ô�—�³�ô�M�!�M�þ�‘
•	v�ö�•�ô�M�Û�Ó
 �…�H�O�ü�é�q�O�- C1 
(5m)�õ C2 (7m)�õ C3 (9m)�õ C4 (11m)�õ C5 (13m)�õ C6 (15m)�õ C7 (17m)�À�ô�•�ô�M
�i�ü�Ð�¢�@�Ù�õ�Ù 63���¢�ö�ô�M�x�3�£�"�õ�Ù 64���¢�ö  

�ô�M���d�Á�ú�¥�O�ª�y�3�•�Ì�O�ô�}�O
 �…�H�O�ü (�Ž�•�¯�† )�¶�Q
ó�‚�O�ü (�Ÿ
�•�O�ü )�ô�Ý	@7�Ø3=21���B�M�ö�����B�M�¡�é�K�Q
ó�ú�/�3�¶�ô
ó�/�3 (�Q�Æ
ó)�Ð
�ä	á�ô�V���B�M�Ö
ø
 �…�H�û�È�ù�é�K�H�@�Ð�y�Ü�ö  
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�

�

�

 

�Ù62 �Ÿ�ì ���O�ü�Ó��  

      

Obj1 Obj2 Obj3

C1 C2 C3 C4 C5 C6 C7

�Q�Ž��
N

 

�Ù63 �ô�M�i�ü�¢�@�Ù  
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�Ù64 �ô�M�\
Q�i�ü�Ã�Î  

EXP1�ú�Q
ó�‚�O�- Obj1�O�ü (�¯�†�ì�� 5m)�ô�}�O
 �…�H�é�q	@�‰�Q
ó�‚�¢�ž
�±�ú (�Ù65)�Ð�/�3�ô	@�‰�H�@�õ�Ä  32�¶�Ù 66�ö  

 

�Ù65 Obj1�Ð�Q
ó�ú  

�Ä 32�! Obj1�B���Ú�Q
ó�ú�Ð	@�‰�H�@  

�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 58.1 

C1 3.6 16.5 23.2 38.4 22.9 23.3 37.8 38.2 58.4 58.0 58.3 

C2 3.0 16.1 22.8 38.0 22.5 22.6 37.8 38.2 57.8 57.4 57.3 

C3 4.7 18.6 25.7 41.4 25.3 25.4 40.6 40.8 60.5 60.3 60.4 
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C4 2.4 15.3 22.0 37.1 21.7 22.0 37.0 37.4 57.0 56.6 56.7 

C5 -12.2 8.1 17.9 39.1 17.5 17.9 38.2 38.3 61.8 62.0 63.5 

C6 -14.8 3.3 12.3 32.0 11.2 10.3 39.8 41.7 63.2 61.8 58.5 

C7 -60.4 -37.1 -25.7 -1.2 -27.4 -28.7 14.8 18.5 43.0 40.2 34.1 

 

�Ù66 Obj1�B��
 �…�H�O�ü�¶�s�¡�ä	á�"�ï�Ù  

EXP2�ú�Q
ó�‚�O�- Obj2 �O�ü (�¯�†�ì�� 11m)�ô�}�O
 �…�H�é�q	@�‰�Q
ó�‚�¢�ž

�±�ú (�Ù �
 )�Ð�/�3�ô�é�K�H�@�õ�Ä�Ä � �� �¶�Ù �� �ö  

 

�Ù67 Obj2�Ð�Q
ó�ú  

�Ä 33�! Obj2�B���Ú�Q
ó�ú�Ð	@�‰�H�@  

�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 58.1 
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C1 -7.3 7.3 15.0 31.4 13.7 13.4 31.5 31.4 54.0 54.0 53.9 

C2 -3.6 10.8 18.5 34.8 17.3 17.2 35.1 34.9 57.5 57.6 58.0 

C3 6.0 19.0 25.9 40.7 25.0 25.5 41.4 41.1 61.5 61.7 63.1 

C4 -2.0 11.8 19.0 34.5 17.7 17.1 34.9 35.0 56.0 56.0 55.9 

C5 9.6 21.4 27.7 41.2 26.9 27.0 40.7 40.2 59.0 59.2 59.6 

C6 -15.2 -0.6 7.0 23.0 5.0 3.3 25.0 25.9 46.8 46.2 45.3 

C7 -14.4 1.6 9.7 26.6 7.6 5.3 27.8 29.0 50.2 49.3 46.4 

 

 

�Ù68 Obj2�B��
 �…�H�O�ü�¶�s�¡�ä	á�"�ï�Ù  

EXP3�ú�Q
ó�‚�O�- Obj3 �O�ü (�¯�†�ì�� 17m)�ô�}�O
 �…�H�é�q	@�‰�Q
ó�‚�¢�ž

�±�ú (�Ù �� )�Ð�/�3�ô�é�K�H�@�õ�Ä � �
 �÷�Ù 
	 �ö  

 

�Ù69 Obj3�Ð�Q
ó�ú  

�Ä 34�! Obj3�B���Ú�Q
ó�ú�Ð	@�‰�H�@  
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�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 36.8 

C1 -11.8 8.0 19.0 41.8 17.8 17.8 43.9 45.2 75.9 75.7 45.7 

C2 -1.0 15.7 25.2 45.0 24.3 24.2 46.7 47.7 74.0 74.1 48.3 

C3 3.3 17.9 26.2 43.6 25.8 26.1 44.6 45.3 68.6 68.7 44.9 

C4 2.2 16.2 24.1 40.8 23.6 23.8 41.9 42.6 65.4 65.4 42.5 

C5 7.0 20.0 27.2 42.7 26.8 27.2 43.6 44.2 65.1 65.3 44.0 

C6 -2.6 10.1 18.0 34.1 17.9 17.1 34.2 35.6 56.0 56.1 34.5 

C7 -3.9 9.3 16.9 32.7 16.1 15.9 34.4 35.3 55.8 56.1 35.9 

 

�Ù70 Obj3�B��
 �…�H�O�ü�¶�s�¡�ä	á�"�ï�Ù  

    �¢	J�Ù�Ä	Ö�¢�@	•�q�B�M�‘�H�@�ô�•�Ý�H�@�Q�0�@�Ù 71�ô�•�Í�u�·�Á��
�â���ï�‘�ð���ä	á�ö�µ�@�Ù�Í�Q�0�.�q�æ�'�\�ô�½
 �…�H�¶�Q
ó�‚�¯�†�h�û
��ô
	@�‰�Ð�Q
ó�ú�¶�ô���/�3�Ð�ä	á�h�µ�ô�*�Ì�U�Q
ó�‚�Ð�¯�†�ô���H�U�¡���¥�ö�Ó
�Æ�‘�é�K�H�@�I�¢�ô�½�Q
ó�‚�¹�©
 �…�€�ì�¯ 11m�0�ã
��ô�ð���y�½���³�Ð�/�K
�ä	á�ç 10%�0�ã�ô�—�-�•
ó�B���ù�ú�Ð�s�¡�/�K	
 30cm�ô�¨
i�‚�å�ô�ç�ô�O
G�q
�Í�ô
 �…�€�¶�Q
ó
G�q�Ð�¯�†�x�ê�O�- ~36	m�����b�/��
N�ã�ô�õ
G�¢�b�/	
 1m

��ô�@�¯�†���»�- 36m�ö
¤�a�I�å�ô	)�@�¯�†�r 36m�ô�þ 1m�0� �‘�b
A
G�i�’�P
�$�ð�����D�ô 1m�p�S�‘�b
A�Æ
ó�ä	á	
 10%�ö  
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�Ù71 �ð���ä	á�¶
 �…�€ -�Q
ó �‚�Ô�¯�†�Ð�"�ï  

�6�—�•�è�ô�M�­�'�\�½
 �…�H���Q
ó�‚�¯�†�h�û
��ô
 �…�H�¶�Q
ó�‚�¡�n�â
�¯�†�x�û�6�y�½�B�»�ô�÷�����d�—�ô�§�ú (�õ�Ù 72)�ô�0�•�è�ô�M�æ�”�Ð
 �…�H (�›

1�Á 6×6�æ�é)�ô�!�ª�ž�±�¯�†�0�ç 15�æ���ã�Á�Õ�ö	)	>�€
ó�h�û�Ð�ž�±�ô���~�½
�C�µ�›
1�Ô�¯�ô�0
œ�ò�—�ô���ö  

 

�Ù72 
 �…�H�+�ü�û�§�ú�0�b�“�ä	á (�p�Ù�Á C1
"�o�õ�S�Ù�Á C7) 

�(�‘�s�”�±�—�f�ý
 �…�H�Ö
ø
 �…�H�¶�Q
ó�‚�Ô�"�ï�ù�é�K�H�@�‘�y�Ü�f�ô
�•�ô�2�`�æ�”�¿���—�³�Ð�‚���b�Á
 �…�H�ô�Ö
ø�û	J�"�ï�ô	)
È�G�³�<�ó�H�@�ô
�þ�‚�p�ç�f�æ�¾�I���è�b�p�þ�Ì�!	>�Ù�b�f�ý
 �…�H�ö�ô�M�r�ü�¶�û�»�ï�ì�Õ�ô
�Ÿ�ì���Ð�ì�"�.�
�õ�Ä  35�ô���Ÿ�ì���Û�ü�¹���U�”�‰�ô�M�H�ô�¡�Ì�Q�}�O�ô�•�ì
�ù�O�ü�õ�Ù 73�ö�ì���ã�ý�ì�"�V�§�Û�Ó�õ�   

���Ð���Ð���Ð���Ð�ú���¯ 12mm�õ�ù���¯�† � �õ�À�n 4 

�ì�O�>�S�ì�O�>�S�ì�O�>�S�ì�O�>�S�ú Shutter 70�õ Gain 80�õ Brightness 450 

�—�¬�ò�W�—�¬�ò�W�—�¬�ò�W�—�¬�ò�W�ú1.00 FPS (640×480 pixel) 

�Ä 35�! �ô�M
��Ÿ�`�ì���.�
  

�ì��  1 2 3 

�/�K (cm) 140 75 75 

	o�A (° ) 5° 0° 0° 

�¥�O�ª�y�3�•�Ž�Û�¹���U�ô�µ�Ÿ�`�ª�y��	Y���‘�Ž�7��
N�Q�•�ô
(�È�Q
ó�¯
�†	
�Á 5m (�Ÿ�`�ì���Q�Õ
��—�¬�ú�¶�¥�O�3�•�Ð�¯�† )�ö�õ�Õ�û�ï�B�M�’�Q
ó�‚�+
�ü�- Obj1 (5m)�õ Obj2 (11m)�õ Obj3 (17m)�;�Ÿ�À�O�ü�ô�•�Í�t�ñ�Í�Ð�O�ü�Ä�6
ó
�‚�¯�†�¥�O�ª�y�3�•�‘�¯�†�ö�Q
ó�‚�Á�Ÿ	•
°�������Ð�Ì�Õ
1�‚�O (�õ�Ù 74)�ô�â
�•�/�K�Q	Ò�0�Æ
ó�ô�—�³�ô�M�!�M�þ�‘
•	v�ö�•�ô�M�Û�Ó
 �…�‚�Á�ô�M
Q�¿���—
�³�Ð�c�· (�õ�Ù 75)�ô�é�q�+�ü�- C1 (5m)�õC2 (7m)�õC3 (9m)�õC4 (11m)�õC5 (13m)�õ
C6 (15m)�õ C7 (17m)�À�ö  
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�ô�M���d�Á�ú�¥�O�ª�y�3�•�Ì�O�ô�}�O
 �…�‚�O�ü (�Ž�•�¯�† )�¶�Q
ó�‚�O�ü (�Ÿ
�•�O�ü )�ô�Ý	@7�Ø3=21���B�M�ö�����B�M�¡�é�K�Q
ó�ú�/�3�¶�ô
ó�/�3 (�Q�Æ
ó)�Ð
�ä	á�ô�V���B�M�Ö
ø
 �…�H�û�È�ù�é�K�H�@�Ð�y�Ü�ö  

 

�Ù73 �Ú�±�—�ï
 �…�H�Ð�ô�M�\
Q�i�ü  

 

�Ù74 �Q
ó�ž�±�‚�÷�§�—�ú  
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�Ù75 
¹�6
 �…�H�Ð�c�·�¶
 �…�ú�O  

EXP1�ú�ú�ú�ú�Q
ó �‚�O�- Obj1�O�ü (�¯�†�ì�� 5m)�ô�}�O
 �…�‚�O�é�q	@�‰�Q
ó�‚�¢�ž�±
�ú�Ð�/�3�ô	@�‰�H�@�õ�Ä  36�ö  

EXP2�ú�Q
ó�‚�O�- Obj2�O�ü (�¯�†�ì�� 11m)�ô�}�O
 �…�H�é�q	@�‰�Q
ó�‚�¢�ž�±
�ú�Ð�/�3�ô�é�K�H�@�õ�Ä�Ä  37�ö  

EXP3�ú�Q
ó�‚�O�- Obj3�O�ü (�¯�†�ì�� 17m)�ô�}�O
 �…�H�é�q	@�‰�Q
ó�‚�¢�ž�±
�ú�Ð�/�3�ô�é�K�H�@�õ�Ä�Ä  38�ö  

�Ä 36�! Obj1�B���Ú�Q
ó�ú�Ð	@�‰�H�@  

�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 19.2 23.7 15.0 4.7 12.3 0.1 -13.1 -24.8 -23.0 -13.3 -12.8 

C2 40.6 165.4  69.5 144.5  238.4  240.1  309.8  251.3  325.8  462.9  547.8 

C3 16.8 46.1 28.8 51.7 72.4 78.8 105.0  97.8 114.4  145.7  166.0  

C4 15.6 19.3 16.6 17.4 20.4 19.8 21.0 18.5 21.0 24.1 24.0 

C5 -6.0 -52.1 -9.5 -12.1 -53.3 -32.4 -26.7 14.4 -10.4 -60.3 -72.8 

C6 18.3 32.8 21.4 26.0 38.9 35.8 39.3 32.1 38.6 56.0 64.6 

C7 12.9 9.1 12.0 9.9 6.9 6.8 4.8 6.3 4.3 0.5 -1.6 
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�Ä 37�! Obj2�B���Ú�Q
ó�ú�Ð	@�‰�H�@  

�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 12.9 7.7 11.1 7.5 4.2 3.3 -0.2 0.5 -1.9 -5.5 -7.8 

C2 36.4 116.1  41.9 56.9 125.7  98.1 109.1  49.9 93.5 189.1  227.2  

C3 23.7 48.9 25.2 27.5 49.8 39.9 41.0 21.9 36.0 64.8 76.9 

C4 14.7 13.5 13.9 11.8 11.4 10.3 8.3 7.4 7.2 6.6 6.4 

C5 12.8 16.8 16.9 26.0 26.1 32.4 42.4 50.3 50.0 47.1 48.7 

C6 16.2 24.1 17.6 21.4 27.9 26.9 30.6 27.3 31.7 39.0 42.5 

C7 13.3 11.2 13.0 12.2 10.4 10.8 10.1 11.3 10.0 7.8 6.8 

�Ä 38�! Obj3�B���Ú�Q
ó�ú�Ð	@�‰�H�@  

�ž�±�ú  1 2 3 4 5 6 7 8 9 10 11 

�ô
ó	v  20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 13.0 9.9 12.6 10.5 7.7 8.0 5.8 6.9 5.0 2.2 0.5 

C2 34.1 86.7 36.7 43.7 88.8 65.1 70.3 32.3 64.4 124.4  149.4  

C3 19.8 32.7 18.1 17.7 31.3 23.2 21.1 7.3 17.2 35.2 42.4 

C4 13.4 11.6 12.7 10.9 9.6 9.1 6.8 6.7 6.2 4.6 3.9 

C5 15.1 20.3 17.3 24.0 27.3 29.3 37.1 39.7 41.7 42.7 45.1 

C6 16.1 21.5 17.0 20.2 25.0 24.8 28.3 26.2 29.2 34.6 36.8 

C7 13.5 12.1 13.4 12.8 11.5 11.8 11.3 12.0 11.2 9.7 9.0 

 
�’�Ú�B���Ð�/�K�ä	á�þ�[�ä�Ù�õ�Ù 
�� �ô�P�4�I�æ�ô���ô�M�ä	á�û�µ�-�l�”

�±�—
 �…�H�Ð�B���ô�*�‚�O�+�³�«�È�ä	á�«�µ�ô�é�K�•	š�â�E�t�ú�����B�M�¡�æ

�“�À�ð�� ��õ�Ù 

� �ô�ç�§�ú��	_�Ì	)
 �…�H�¢�‘
1�ú	Ò�0�—�³�h�—�ô�Ð�ú�O�ô�½


 �…�ú�§�ú�¶�ž�±�§�ú�¡�1���ä	á�u�Q
È�l�³�ä	á�B�Á�n�µ�ö�6�½�‚�O��
 �…�H

�+�h�û�À
��ô�ì�"�Í�‘�‹	•�½
¨ �"�#��� �ô�Q
È�6�Ä �	 �æ�é�×���ó�µ�ô�ì�ù�§�ú�‘

�ä	á
i�B�»�‘�ô�É�n�b�“�‚�O�«�û�ô�—�ô���ø�6�c�Á
œ�ò�Ð�Ã�i�ö
%�õ���B�M�H

�@�I�¢�ô�l�”�±�—�Ù�b�‘�f�ý
 �…�H���G�³�Ð�…�ô���Ý�û�µ�-�l�”�\�æ�‚���ö �
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�Ù76 Obj1�B��
 �…�H�O�ü�¶�s�¡�ä	á�"�ï�Ù  

 

 

�Ù77 Obj3�B��
 �…�‚�¶�Q
ó�‚�ð���Ã�Î  
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�ƒ�Ö
��ƒ�Ö
��ƒ�Ö
��ƒ�Ö
�  �¥�O�y�½�O�

ó �B�¶�M�þ�¥�O�y�½�O�

ó�B�¶�M�þ�¥�O�y�½�O�

ó�B�¶�M�þ�¥�O�y�½�O�

ó�B�¶�M�þ  

5-1 �–���·�\
Q�O�
�M�þ�–���·�\
Q�O�
�M�þ�–���·�\
Q�O�
�M�þ�–���·�\
Q�O�
�M�þ  

5-1-1 �B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d  

�•	@���-�w�Ü�Ï�Ç�U
Ý�Ê�Ü�æ��
G�q�¾�I�\
Q�O�

ó�B�¶�M�þ�ô�’�f�ý
 �…
�H�¶
G	_�Õ
�
¯�•�ª�y�Ð��
N�õ�Ù 78�ö�`�!�ª�¯�†�x�û�l�³�f�ý
 �…�H�ç�y�½�¢
�‘��
N�x�»�ô�*�f�ý
 �…�H�O�ü�©
G	_�¯�†�x�û�ô�l�³�y�½�ð���Ð�H�@ (�Ù79)�h
�Ì�[�C�ö  

 

�Ù78 �’�f�ý
 �…�H�¶
G	_�Õ
�
¯�•�ª�y�Ð��
N  
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�Ù79 �f�ý
 �…�H�ç�y�½ �¢�‘��
N�x�»�*�O�ü�¶
G	_�¯�†�x�û�ô�l�³�y�½�ð���Ð�H

�@�h�Ì�[�C�ö (a)�Á�y�½�ð���‘��
N�ô (b)�Á�ð�����D�‘	æ�±�ô (c)(d)�Á�S�A�÷�p�A

�ª�y���y�½���ð���Ð	æ�±�ö  
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5-1-2 �æ	_�Ó�‹�ú �d�Ð�ä�•�æ	_�Ó�‹�ú�d�Ð�ä�•�æ	_�Ó�‹�ú�d�Ð�ä�•�æ	_�Ó�‹�ú�d�Ð�ä�•  

�Á�‘�É�m
 �…�H�‡�\�-�y�½�¢�‘��
N�x�»�ô�¶���Æ
ó
G	_�¯�†�x�û�ô�â���•
	@���l�”�æ	_�Ó�‹�ú (Ground Control Point, GCP)�‘���d�ô�ç�Æ
ó�\
Q���Ó�§	•�ô
���Ó�‹�ú�ô�s�”
ó�Æ���d�—�³�•	æ�±�ô�6
¹�û	J�f�ý
 �…�À�b	^�e�ð��
��‘�ä	á�ô
�Õ
��­�Q�>���ª�y�3�•�o�Û�!�ª�¥�O
 �…�H���÷���Ð�:�Ô���s�b�’�ö  

�•	@���!�ª�w�Ü�Ï�Ç�U
Ý�Ê�Ü�æ���f
G�b
A
��ô�'�\�¯�†�ª�y�3�•	
 200�æ��
�Ð�û�À�f
R�Q�b�Á�~�Õ�‘�æ	_�Ó�‹�ú (�Ù80)�ô�6�f
R�Ð�Ï�h�/�Q�ö�—�ô���Æ
ó�³
�•�ô�ô���!�ª�À�b�Ã�Î�õ�Ù 81�ö  

 

�Ù80 �w�Ü�Ï�Ç�U
Ý�Ê�Ü�æ���û�À�f
R  

 

�Ù81 �!�ª�w�Ü�Ï�Ç�U
Ý�Ê�Ü�æ���û�À�f
R�Ð�À�b�Ã�Î  
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�Ù82�Á�s�”�Ÿ�`�ª�y���0 69mm���û���Ð�!�ª�f
R���‡�\�Ð�y�½�ô�—�Ù�Q�'�\
�l�”���û���Ð�Q�ó�.
°�£�ý�f
R�÷�Õ�È�Ð��	_�B�ï�ö�f
R�4�I�Ð���Ú�Q�Ž�Á�<�ó
�‘�æ	_�Ó�‹�ú�ô�s�”���Ú�÷�•�¬�ú�Q	@�‰�f
R�•�A�Ð	æ�±�ô�õ�Ù 83�ö  

 

�Ù82 �w�Ü�Ê�Ü�æ���!�ª�‘�û�À
R	_�y�½  

�

 

�Ù83 �’�û�À
R	_�¾�I�ð���O�b  

�—�f�ý
 �…�³�•�ô	)�ð����
N�†�f�ý
 �…�H�¯�†�«�û�ô�•�ä	á�n�¿�q�ð����

N�¶
 �…�H�Ð�¯�†�6�B�µ�ö�z�ç�\
Q�ô
ó�l�”�Ð�ð����
N�ž�È�f
R�À�h�k�ô�•	@
���l�”�Ð�ð����
N�õ�Ù 84�ô�•�ð����
N�ã�Á�ž�È�f
R�À�ô�0	^�e�f
R�¶�ð����
N
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�¯�†���÷ ���Ð�ä	á�ô�`�*
œ�n�‘��	_�b�”���B�ï
��Ð�ù�£���K�ô�s�-�\
Q�€
ó
�
�‰�c�W	@��	_�B�ï�Ð�µ�»�ö  

 

�Ù84 �˜�E�T�q�Á
ó�B�ð����
N  

�l�”�ž�È�f
R�ð����
N�Ð�H�@�õ�Ù 85�ô�—�ð���H�@�Q�'�\�l�”�æ	_�Ó�‹�ú�‘
�����è���d�>�‘�ä	á�ô�â�æ	_�Ó�‹�ú�‘�ø�ç�h�0�Æ
ó�ð����
N�ô�z�ù�-�ð���±�ä
�Ð�T�q�Õ�¬�h�0�P�(�ö  

 

�Ù85 �0�æ	_�Ó�‹�d�ð���U�Ð�H�@  
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5-1-3 �é�K �H�@�é�K�H�@�é�K�H�@�é�K�H�@ 

�•	@���’�ð���Ð�H�@	@�‰�Á�Ÿ�¢��	_
��Ô�Ç�È�W
��ô�Ù 86�Á
B�‹
��Ô�ã�Ÿ�¢
��	_�B�ï�Ù�ô�—�-�Ì�Õ
��Ô�ú���O�n���M�����·�Ð	á�f�ô�T��
#�ã�{�Á�â�‰�Ì�Õ

��Ô�-�ì�Õ�T�q�Ð��	_�/�3�Ð�B�ï�ô�õ�Ù 87�ö  

 

�Ù86 �Á�â�‰��
N�Ð�Ÿ�¢��	_�B�ï�Ù  

 

�Ù87 �Ù�T��
#�Á�â�‰��	_��
N  
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�’	@�‰�H�@�Ó�ú�Ð��	_
��Ç�B�ï�ä�@�ô�õ�Ù 88�ô�-�T�E�Á	š�È	@�‰�H�@�ô�•
�W
��—�¬�Î�W�Á���þ 5�­ (�—�¬�Î�W 5Hz)�ô�A�T���Á�l�” 1�þ�}�O�s�¡�Ð�H�@�ô�Q�.
�q�î�@��	_�/�K�B�ï�Ð�Ã�Î�ô�`	@�‰�b�/�¶�¬
º�ö�Ù 86��	_�B�ï��
N�Ð�d	•�A��
	æ�±�Ð
��Ô�Ç�È�B�ï�õ�Ù 89�ô�Q�î�@�d	•���O�B�ï�W
��¿���µ	 �ì�„�ö  

 

�Ù88 	š�È��
N���Ú�ú���O
��Ç�W
��÷�•�}�O�s�¡  

�

 

�Ù89 ��
N���Ú�ú���O
��Ç�W
�  
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�Á�‘�’�s�”�¥�O�y�½�â�‰�Ð�b
A���O�¶�ô
ó�b
A���ù�ô�Ú	z�ç�†�Þ�[�b
R�¢
�Û�ü���� (�Ù90)�ô�b
A���O�Q�ö�€�ø�•�ç�����‘�O�ü���Ó�ö�•	@���l�”�y�½�Ð�*
�Ø	v�p	@�‰�ô����	_�B�ï�Ã�Î�ô�Ú�Ó�����¶
G�s	_�¬�Ú�T�q�U���õ�Ù���ô	@�‰�T
�q�ã�/�-�°�Ó�*�Ø	v�Ð�½
¨�t	•�§�ô�’�•�t	v�(�¢�—�é�K�r�Ó�����Ð�h�K�ô�³�@
��	_�B�ï�Ð�½
¨	•�§�ö�—�-�����‚�0 50�æ�é�Á
B�O�‘�õ�›�›
1�ô�ö�—�›
1���o�â
�‰�Ù�Î�½
¨�Ð�ô���/�K�ô�{�Q�â�‰��	_�ô���B�ï�3�K�ö  

 

�Ù90 �f
R�����¹�À�Ù  

�0�Ì�Õ�‘�*�Ø	v��	@�‰�Ð���O�B�ï�­�����Ì�Õ�ô�•	@���l�”�*�Ø	v 100�? 150
�Á��
N�ô	@�‰�ô����	_�B�ï�ö�õ�Ù 91�Á�Ì�Õ�*�Ø	v�‘�é�r��
N�ô�Q�î�@�*�Ø	v�x
�µ�n�÷���r�Ó�½
¨�t�§�x�»�ô�ø�Ð�*�Ø	v�x�»�n�÷���r�Ó�Ð�t�§�x�µ�ö
(�k�r�Ó
�Ð�*�Ø	v�n�â�Á�À�•�®�K�÷�A�K�����B�ï�ô�•���f
R�ô�M�r�Ó�*�Ø	v�Á 125
��h
�k�ö  

 

�Ù911 �›�E�ý�é�Á�Ì�Õ�*�Ø	v���<�Â�Ð�½
¨��
N�ö  

(a)	š�È�y�½�õ (b)�*�Ø	v�µ�- 100�õ (c)�*�Ø	v�µ�- 125�õ (d)�*�Ø	v�µ�- 150 
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�Ì�Õ�* �Ø	v	@�‰�Ð�ô����	_
��Ç�B�ï�õ�Ù�ô�â�Á���O
��Ç�B�ï�Ð�¡	v�n�™�‰
�r�Ó�½
¨�Ð�t�§�y�Ü�ô�z�s�”�Ì�Õ�*�Ø	v�n�÷�����O
��Ç�B�ï�Ð�¡	v�Ð	á�f�ô�`
���O
��Ç�B�ï�¿���ì�½�×�È�ö  

 

�Ù92 �Ì�Õ�*�Ø	v	@�‰�Ð�ô����	_
��Ç�B�ï  

�Ù92�Á�s�”�Ì�Õ�*�Ø	v���â�‰�Ð�¢���b�/�ô�Q�î�@�Ì�Õ�*�Ø	v���â�‰�Ð�¢��
�b�/�ì�½�×�È�ô�•	v	
�Á 22.6�²0.5 cm�ö  

 

�Ù92 �Ì�Õ�*�Ø	v���â�‰�Ð�¢���b�/  
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�l�”�* �Ø	v���â�‰�@�ô����	_�B�ï
��Ç�¶�Ÿ�¢�y�½�ð�����³�@��	_�B�ï
��Ç
���h�õ�Ù 93�ô�Q�î�@�•�£��	_�B�ï�ì�½�×�È�ö�â�����¶�y�½�—�ú�Ð	á�f�ô�z�ø�ç
�ì�½�Æ�Ð
��Ô	á	v  (	
 1�þ )�ö  

 

�Ù93 �l�”�*�Ø	v�³�@�ô����	_�B�ï
��Ç���T�����¶�ð�����³�@��	_�B�ï
��Ç���h

�Ù���˜����  


��Ô	á�Ð�â
¨�Q�l�”���O�Ð�Î�ü���h�p� �(�ô�Ù 94�Á�l�”�*�Ø	v���â�‰�@�ô
�����O�Î�ü�¶�Ÿ�¢�y�½�ð�����³�@���O�Î�ü�ô�Q�4�I�€�ø�@�Î�ü�¢�,
È�Æ���ç�Î
�W�O�ü�ì�½�×�È�ö  

 

�Ù94 �ô����	_
��Ç�B�ï�Ð�Î�ü�Ù���h  
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�Á�¾�‹���‘�>�Ÿ�¢�y�½���â�‰�@���O�¶�ô�����O�Ð�"�ï�ô�’�¶�����Ì�Õ�¯�†
�Ð���ú�õ�Ù 95�ô���h�Ì�Õ�O�ü���O�Ð�Î�ü�ô�•�H�@�õ�Ù 96�ô�Q�î�@�ž�È��
R�Ð��
�O�Î�ü�¶�ô�����O�Î�ü�h�Á�×�È�ô	)�û�†��
R�þ�Î�ü�ì	á�h�µ�ö  

 

�Ù95 �’�¯�†��
R�Ì�Õ�Ï�K�Ð�—�¬�O�ü  

 

�Ù96 �ô�����O�B�ï�Î�ü�¶�Ú�—�ú�Î�ü�Ð���h  
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5-2 �`��
G �Þ�\
Q�O�
�M�þ�H�@�`��
G�Þ�\
Q�O�
�M�þ�H�@�`��
G�Þ�\
Q�O�
�M�þ�H�@�`��
G�Þ�\
Q�O�
�M�þ�H�@  

5-2-1 �B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d�B�M�i�ü�¶�¾�I���d   

�Á�U�>�¥�O�ª�y�3�•�ç
G�Þ�\
Q�!�ª�‘�H�@�ô�•	@���’�‹	æ���O���3�•�8�Û
�-�`��
G�Þ�¾�I�€
ó�B�M�ô�\
Q�•�š�Ú	z�æ�”�£�Ã�:�H�‘�I�O�•�• (�l�”�\���Û
"
	
�Q�l�” 3�»
� )�ô�y�½���—�¶�é�K�3�•�þ�ü�ü�ç���K�ã�ö�S�þ�Ÿ�`�ì���Ð�!�ª�A
�K�ô�l�³�¥�O
 �…�H�¶
G	_�ÿ���•���ô�`�S�þ�À�n�?�~�½��
N�ö�ª�y�0 1Fps�Ð�—
�¬�Î�W�¾�I�Ÿ�ì���Õ���ª�y�õ�™�ª�y�3�•
ö�ë�O	Ò�Æ	[�‹�Å�—�³ 43�­�y�½�ö�\
Q
�b�p�Ã�Î�õ�Ù 97���¢�ö  

�f�ý
 �…�ï�’�¥�O
 �…�H�ü�+�ç�����¢���Ê�Ô�¥�‘
C�b�'�¢�¾�I�ô�`�s�”�û
	J�Â�Ò�'�‘�ð�����d�¾�I�é�K�ô�õ�Õ�£
º�æ�ô�Ú	z�'�\�ç
 �…�H�+�ü�ú�Õ�È�‘�ð
���H�@�<�ó (�õ�Ù 98�ô�6�¯�†
 �…�H�h�û�À (�{�Ú	z�‘�€
ó�ž�±�T -
G
A)�ô�•�ð���Ã
�Î�`�Ì�[�C (�õ�Ù 99)�ô�$�0�é�K�@
G
A�V�§�ö  

 

 

�Ù97 �`��
G�Þ�\
Q
ó�B�b�p�Ã�Î (�l�”�¥�O
 �…�H ) 
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�Ù98 �`�� �\
Q�B�M�ö�ç
 �…�H�Õ�È�ð���H�@�<�ó�Ð
"�o  

 

 

�Ù99 �`���\
Q�B�M�ö�¯�†
 �…�H�û�„�ð���H�@�Ì�k�Ð
"�o  
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5-2-2 �f�ý
 �… ���d�‘�ï�¾�f�ý
 �…���d�‘�ï�¾�f�ý
 �…���d�‘�ï�¾�f�ý
 �…���d�‘�ï�¾   

�û�ï�‘�H�@�Æ�K�þ�ô�‘�ô	>�G�³�<�ó�‘�ð���H�@�ô
 �…�€�x�ê�¶�Q
ó�‚�‘�¯

�†	>
È�×�È�ö
¤�\�‹�•�X�¢�p�±�ô�Ã�û�‘�ô�2�Í�Ú	z���æ�”�‘���d�ÿ�‚�’
 �…�€

�+�ç�œ�Ô�Œ�À�ô�!�ª�U�—�³
 �…�V�§�”�p�ð���¨�O�-
 �…�€�Õ�È�‘�Q
ó�‚�ô�0�ó

�‘�Q
ó�‚�Q
È�‚�‹	•�³���‘�b
A�H��
°���ö�`�½�����d���”�‰�\
Q
��ô�\
Q�‘
G

�i�y�½�<�Â�‘�ô����
N�ó�ó�µ�‰�¢�-�æ���‘�Ï�¶�h�ô	)�û�l�”�‹�'�‹�æ���@���p

�S�‘
 �…�H�ô���L�÷�@�p�‘�ì���©
 �…�H�Ð�Ô�‘�"�ï	>�		Ö�‰�v�µ
G�q�y�½�¢�ô

�µ�â�[�¢���@�Q�0�R
ó�‰�ð���H�@�$�0�¹	
�ô�ç
 �…�H�Õ�È
G�q�Q�0�ð���Ý�[�ô

�õ �$� �ï�ç�–���·�[�b
R�û�‘�M�þ�ô�`�ù�-�û�À�‘�v�µ
G�q	î��
i�$�0�G�³�<�ó

�‘�ð���H�@�‘�ô�õ �$�$� �ï�Ù �� ���¢�ö �

�ù���ô�•�ô�2�C�‰�‹	•�ï�¾�‘���d�ô�{�‚�â
 �…�H�Ã�Æ�¡�ì�é�r�æ�+�ü�ç�Q


ó�‚�œ�Ô�Í�p�¾�I�f�ý
 �…�ô�í�•�C�d
i�‚�	�µ
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�±�·�ï�0�ì���Á	š�ú�ô�Ì�Õ�-�Ð�û�0�¥�O
 �…�H�Á	š�ú�ô�â���!�0���—
;�p�ô�á

�p�S�ª�y���Á���s�ô�\
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�Ù101 �e�€�f�ý
 �… �3���b�p�Ã�Î�‹�o  

5-2-3 �é�K�H�@�é�K�H�@�é�K�H�@�é�K�H�@ 

�•�ï�å�4�æ�”�e�€�f�ý
 �…�3���ô�ç�`��
G�Þ�é�K�ô���v�µ
G	_�y�½�‘�H

�@�ö�—�û�»�ï�—�³�Ð
 �…�H�y�½�ô�ö�ã�ý
 �…	@�‰�3�Ç�ô���³�Ÿ�ì���Ð�ã�ý�V�§

�i�Ç �*&" �õ ���� �õ ������ �é�q�Á  

Focal Length:        fc = [ 1283.57759   1284.07188 ] �² [ 47.22777   48.02692 ] 

Principal point:       cc = [ 323.20812   222.74477 ] �² [ 42.84241   43.75257 ] 

Skew:             alpha_c = [ 0.00 ]�²[ 0.00  ]   => angle of pixel axes = 90.0�²0.0degrees 

Distortion:           kc = [-0.029  -0.348  -0.007  0.001  0.000 ] �² [ 0.139  0.911  0.011 0.008  0.000 ] 

 

Focal Length:        fc = [ 1251.62956   1250.04619 ] �² [ 26.36888   26.73478 ] 

Principal point:       cc = [ 354.29335   244.85434 ] �² [ 21.69796   24.58809 ] 

Skew:             alpha_c = [0.00]�²[ 0.00 ]  => angle of pixel axes = 90.0 �² 0.0 degrees 

Distortion:         kc = [-0.007  -0.979  -0.008  0.003  0.000 ] �² [ 0.111  1.567  0.008  0.004  0.000 ] 

 

Focal Length:        fc = [ 1272.09915   1270.09735 ] �²[ 43.27868   43.34597 ] 

Principal point:       cc = [ 329.12223   261.96004 ] �²[ 41.63239   41.27203 ] 

Skew:             alpha_c = [ 0.00 ] �²[ 0.00  ]   => angle of pixel axes = 90.0 �² 0.0 degrees 
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Distortion:          kc = [ -0.121  0.103  -0.002  0.006 0.000 ] �²[ 0.132  1.161  0.010  0.007  0.000 ] 

�—�Ú�ì ���ù���‰
 �…�H�‘�ô���ú�O�ô�Q	@�‰�@�ì���‘�ì�ù�O�ü�¶�ý�o�A�ô�ö
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�Ù104 �l�”�e�€�f�ý
 �…�3���G�³�µ��
N�y�½�ð�����D
"�o 1 (���D�W 97.4%) 

(���s���Û�•�ð���ú�Ô�¯ 10 pixels�ô���”���Û�Ô�¯ 5 pixels�ô�Å 552�ð���ú	@�‰
��Ô
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"�o 2 (���D�W 98.1%) 

(���s���Û�•�ð���ú�Ô�¯ 2 pixels�ô���”���Û�Ô�¯ 1 pixels�ô�Å 13800�ð���ú�ô	@�‰
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�Ù106 �¥�O�y�½ 	Y�L�H�@  

(�ð���	�Û�Ô�¯ 20 pixels, �u�Û 10 pixels, 	@�‰
��Ô9�þ ) 
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�Ù108 �¥�O�y�½ 	Y�L�H�@  

(�ð���	�Û�Ô�¯ 2 pixels, �u�Û 1 pixels, 	@�‰
��Ô2947�þ ) 
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�Ù110 �µ 	Y�L���³�Ð�¥�O�y�½
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�ƒ�ä
��ƒ�ä
��ƒ�ä
��ƒ�ä
�  �"�Ö �b�’�¶�ï�S�À�[�"�Ö�b�’�¶�ï�S�À�[�"�Ö�b�’�¶�ï�S�À�[�"�Ö�b�’�¶�ï�S�À�[  

6-1 �:�Ô�:�Ô�:�Ô�:�Ô���s�b�’���s�b�’���s�b�’���s�b�’  

�Á�‘�U�>�ì���€
ó�s�`�‘
]���ô�•�ô�2�ç+��Û�v�D�‘�æ�H�¶�±�¢
1���‘�æ�H
�Á�ž�±�¾�I
ó�B�ö�€
ó�s�`�‘�ª�y�V�§�Á�p�S�ì���/�K 1.55m�ô�Í�g�ì���/�K
2.0m�ô�p�S�ì���¶�Í���¯�† 0.45m�ö�é�q�0�Ì�Õ�‘���s	o�A�©���s�ý�o�A�¾�I�!
�ª�ô�`
ó�Æ���!�ª�ì�"�‘ 4	•�„�ú�¶	š�ú (�Í�g�ì���ç�æ�H�¢�‘�ë�y�ú )�¯�†�ö�•�ô
�2�i��	•�ì�"���!�ª�‘�ì���/�K�õ�ì���¯�†�õ�ì�����s	o�A�õ���s�ý�o�A�÷�p�S
�ý�o�A�;�ª�y�V�§�ô�é�q	@�‰��	•�ì�"�‘ 4	•�„�ú�ô�`�’�ì�"�i�ª�y�V�§�¾�I
s�V

 �…�ö�Æ�¶�\
Q�„�ú�Æ
ó�W
����ù�ô�0�U�>�€
ó�s�`�‘�€
ó���Û�¶���s�;
]���ö  

�Ä 39�Á�³���H�@�¶�ô
ó�H�@�‘�ä	á�•	@�Ä�ô�Ä�¢�Ì�Õ�‘���s	o�A�õ�Ì�Õ�‘�p
�S�ì�����s�ý�o�A�ô�Í�g�ì���‘�p�S�ý�o�A�Á 0�K�ô�p�S�ì���/�K�Á 1.55m�ô�Í�g
�ì���/�K�Á 2.0m�‘���¹� �ô�ì�" 4	•�„�ú�‘�\
Q
ó�Æ	v (meas.)�¶�³��	@�‰	v
(model)�‘���h�ö	h�Ã
ø
ø case 1-1�ô�•�p�S�ì���‘���s	o�A�Á 25�K�ô�Í�g�ì���‘��
�s	o�A�Á 30�K�ô�p�S�ì���‘���s�ý�o�A�Á 3�K
��ô�S�ì���‘ 4	•�„�ú�‘�\
Q
ó�Æ	v
�¶�³��	@�‰	v�‘�ä	á	v��
N�Á -0.1383 ~ 0.4088m�ô�•�s�¡�ä	á	v�Á 0.1159m�ô�±�—
	á�Á 0.1834m�ô���s
(�»�>�K�K�Á 0.27cm�ô���”�>�K�K�Á 0.4cm�ö�p�ì�� 4	•�„�ú�‘
�ä	á	v��
N�Á -0.1845 ~ 0.1637m�ô�s�¡�ä	á�Á -0.0543m�ô�±�—	á�Á 0.126m�ô���s

(�»�>�K�K�Á 0.27cm�ô���”�>�K�K�Á 0.44cm�ö�Í�g�ì�� 4	•�„�ú�‘�ä	á��
N�Á
-0.0640 ~ 0.5383m�ô�s�¡�ä	á 00.2089m�ô�±�—	á 0.2248m�ô���s
(�»�>�K�K�Á
0.27cm�ô���”�>�K�K�Á 0.4cm�ö  

Case 1-2�Á�p�S�ì���‘���s	o�A�Á 35�K�ô���s�ý�o�A�Á 3�K�ô�Í�g�ì���‘���s
	o�A�Á 40�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á 0.0792 ~ 0.2252m�ô�s�¡�ä	á�Á 0.161m�ô�±�—	á�Á 0.0492�ô���s
(�»�>�K
�K�Á 0.16cm�ô���”�>�K�K�Á 0.22cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á -0.0668 ~ 
0.2127m�ô�s�¡�ä	á�Á 0.0820m�ô�±�—	á�Á 0.1098m�ô���s
(�»�>�K�K�Á 0.16cm�ô
���”�>�K�K�Á 0.22cm�ö�Í�g�ì���‘�ä	á��
N�Á 0.0023 ~ 0.1303m�ô�s�¡�ä	á�Á
0.054m�ô�±�—	á�Á 0.0466m�ô���s
(�»�>�K�K�Á 0.17cm�ô���”�>�K�K�Á 0.21cm�ö  

Case 1-3�Á�p�S�ì���‘���s	o�A�Á 45�K�ô���s�ý�o�A�Á 3�K�ô�Í�g�ì���‘���s
	o�A�Á 50�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á -0.0109 ~ 0.1445m�ô�s�¡�ä	á�Á 0.0828m�ô�±�—	á�Á 0.0541�ô���s
(�»�>
�K�K�Á 0.11cm�ô���”�>�K�K�Á 0.13cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á -0.2339 ~ 
0.1233m�ô�s�¡�ä	á�Á 0.0217m�ô�±�—	á�Á 0.1132m�ô���s
(�»�>�K�K�Á 0.11cm�ô
���”�>�K�K�Á 0.13cm�ö�Í�g�ì���‘�ä	á��
N�Á -0.0246 ~ 0.0709m�ô�s�¡�ä	á�Á
0.0309m�ô�±�—	á�Á 0.0380m�ô���s
(�»�>�K�K�Á 0.13cm�ô���”�>�K�K�Á 0.14cm�ö  

Case 2-1�Á�p�S�ì���‘���s	o�A�Á 25�K�ô���s�ý�o�A�Á 5�K�ô�Í�g�ì���‘���s
	o�A�Á 30�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á -0.1969 ~ 0.3753m�ô�s�¡�ä	á�Á 0.1007m�ô�±�—	á�Á 0.1826m�ô���s
(�»
�>�K�K�Á 0.26cm�ô���”�>�K�K�Á 0.42cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á -0.0767 ~ 
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0.1586m�ô�s�¡�ä	á �Á0.0353m�ô�±�—	á�Á 0.0902m�ô���s
(�»�>�K�K�Á 0.27cm�ô
���”�>�K�K�Á 0.45cm�ö  

Case 2-2�Á�p�S�ì���‘���s	o�A�Á 35�K�ô���s�ý�o�A�Á 5�K�ô�Í�g�ì���‘���s
	o�A�Á 40�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á 0.0128~ 0.1263m�ô�s�¡�ä	á�Á 0.0696m�ô�±�—	á�Á 0.0422m�ô���s
(�»�>
�K�K�Á 0.16cm�ô���”�>�K�K�Á 0.2cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á -0.0357 ~ 
0.1328m�ô�s�¡�ä	á�Á 0.0609m�ô�±�—	á�Á 0611m�ô���s
(�»�>�K�K�Á 0.16cm�ô��
�”�>�K�K�Á 0.21cm�ö  

Case 2-3�Á�p�S�ì���‘���s	o�A�Á 45�K�ô���s�ý�o�A�Á 5�K�ô�Í�g�ì���‘���s
	o�A�Á 50�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á 0.0352~ 0.1491m�ô�s�¡�ä	á�Á 0.0930m�ô�±�—	á�Á 0.0341m�ô���s
(�»�>
�K�K�Á 0.11cm�ô���”�>�K�K�Á 0.13cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á 0.0189 ~ 
0.1281m�ô�s�¡�ä	á�Á 0.0756m�ô�±�—	á�Á 0.0348m�ô���s
(�»�>�K�K�Á 0.11cm�ô
���”�>�K�K�Á 0.13cm�ö  

Case 3-1�Á�p�S�ì���‘���s	o�A�Á 25�K�ô���s�ý�o�A�Á 8�K�ô�Í�g�ì���‘���s
	o�A�Á 30�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á -0.2401~ 0.3893m�ô�s�¡�ä	á�Á 0.0830m�ô�±�—	á�Á 0.1929m�ô���s
(�»�>
�K�K�Á 0.26cm�ô���”�>�K�K�Á 0.4cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á -0.1397 ~ 
0.1924m�ô�s�¡�ä	á�Á 0.0600m�ô�±�—	á�Á 0.1243m�ô���s
(�»�>�K�K�Á 0.27cm�ô
���”�>�K�K�Á 0.45cm�ö  

Case 3-2�Á�p�S�ì���‘���s	o�A�Á 35�K�ô���s�ý�o�A�Á 5�K�ô�Í�g�ì���‘���s
	o�A�Á 40�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á 0.0504~ 0.1707m�ô�s�¡�ä	á�Á 0.1319m�ô�±�—	á�Á 0.0425m�ô���s
(�»�>
�K�K�Á 0.15cm�ô���”�>�K�K�Á 0.2cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á 0.0411 ~ 
0.2689m�ô�s�¡�ä	á�Á 0.1474m�ô�±�—	á�Á 0.0655m�ô���s
(�»�>�K�K�Á 0.16cm�ô
���”�>�K�K�Á 0.23cm�ö  

Case 3-3�Á�p�S�ì���‘���s	o�A�Á 45�K�ô���s�ý�o�A�Á 5�K�ô�Í�g�ì���‘���s
	o�A�Á 50�K�ô���s�ý�o�A�Á 0�K�‘�ª�y�V�§�¾�I�!�ª�ì�"�ö�•�S�ì�� 4	•�„�ú�‘�ä
	á��
N�Á 0.0411~ 0.1623m�ô�s�¡�ä	á�Á 0.0870m�ô�±�—	á�Á 0.0435m�ô���s
(�»�>
�K�K�Á 0.11cm�ô���”�>�K�K�Á 0.13cm�ö�p�ì�� 4	•�„�ú�‘�ä	á��
N�Á 0.0317 ~ 
0.1413m�ô�s�¡�ä	á�Á 0.0991m�ô�±�—	á�Á 0.0356m�ô���s
(�»�>�K�K�Á 0.11cm�ô
���”�>�K�K�Á 0.13cm�ö  

�•�Í�ä	á�µ�- 0.2m�‘�H�@�Æ�i�ª�y�V�§	…	A�U�å�4�õ� �ú Case 1-1�‘�S�ì���‘
���s	o�A	…	A�Á 25.3�ô���s�ý�o�A	…	A�Á 1�K�ô�•�ä	á��
N
ç�ÿ�Á -0.0591 ~ 
0.1487�ô�s�¡�ä	á�Á 0.0805�ô�±�—	á�Á 0.0758�ö Case 1-1�‘�Í�g�ì���‘���s	o�A	…
	A�Á 29�K�ô�•�ä	á��
N
ç�ÿ�Á -0.0117~ 0.1890�ô�s�¡�ä	á�Á 0.0938�ô�±�—	á�Á
0.0747�ö	…	A�U�‘�ä	á�4�I�»�-	š�ä	á�ô�I�¢�€
ó
��S�ì���©�Í�g�ì���‘�A�K	v
���§�!	>	A�…�ö  

Case 1-2�‘�S�ì���‘���s	o�A	…	A�Á 34�ô���s�ý�o�A	…	A�Á 1�K�ô�•�ä	á��
N

ç�ÿ�Á -0.0077 ~ 0.1072�ô�s�¡�ä	á�Á 0.0577�ô�±�—	á�Á 0.0408�ö Case 1-2�‘�p�ì��
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�‘���s	o�A	…	A �Á34�ô�•�ä	á��
N
ç�ÿ�Á -0.0601 ~ 0.1176�ô�s�¡�ä	á�Á 0.0204�ô
�±�—	á�Á 0.0647�ö Case 1-3�‘�p�ì���‘���s�ý�o�A	…	A�Á 2�K�ô�•�ä	á��
N
ç�ÿ�Á
-0.1931 ~ 0.1314�ô�s�¡�ä	á�Á 0.0358�ô�±�—	á�Á 0.1002�ö  

Case 2-1�‘�S�ì���‘���s	o�A	…	A�Á 25.3�ô���s�ý�o�A	…	A�Á 2�K�ô�•�ä	á��
N

ç�ÿ�Á -0.1642 ~ 0.1826�ô�s�¡�ä	á�Á 0.0225�ô�±�—	á�Á 0.1179�ö Case 3-1�‘�S�ì��
�‘���s	o�A	…	A�Á 25.5�ô���s�ý�o�A	…	A�Á 6�K�ô�•�ä	á��
N
ç�ÿ�Á -0.0897 ~ 
0.1724�ô�s�¡�ä	á�Á 0.0627�ô�±�—	á�Á 0.0896�ö Case 3-2�‘�p�ì���‘���s	o�A	…	A
�Á34�ô���s�ý�o�A	…	A�Á 10�K�ô�•�ä	á��
N
ç�ÿ�Á -0.0464 ~0.1227�ô�s�¡�ä	á�Á
0.0427�ô�±�—	á�Á 0.0582�ö  

�µ�0�¢�Ú�ä	á�µ�- 0.2m�‘�c�¹	…�…�H�@�I�¢�ä	á�4�I
ç�ÿ�ô�Ä�¢�í�d�c�¹�‘
�ª�y�V�§�!	>	…	A�ô�¨
i�‚�ì���‘�€
ó�A�K�!	>	…�…�ö�•	š�â�Q
È�‚�€
ó�s�`�‘
���s�S�þ�!	>�ó�’�ô�ô���£�‚�ì���æ�`�Ú	•�A�K�‘���—�!	>�ó�’�—�ö  

�Ù112�Á�ª�y�V�§���s	o�A�Á 30�K�ô���s�ý�o�A�Á 0�K
����!�ª�‘�y�½�ô�ö
s
�V
 �…�U�‘�y�½�õ�S�Ù�ö�Ù 113�Á���s	o�A�Á 35�K
��‘	š�È�ì�"�¶
s�V
 �…�U�H
�@�ö�Ù114�Á���s	o�A�Á 35�K�ô�S�ì�����s�ý�o�A�Á 10�K
��‘	š�È�ì�"�÷
s�V
 �…
�U�y�½�ö�I�¢�v�D�‘���s�¶���”���¡�s�I�-�Ù
#�ô�Ä�¢�ö
s�V
 �…�U�‘�y�½�Q�‡
�\	š�È�Î�ƒ�ö  

�Ù115�Ácase 1-1�S�ì���‘	š�È�ì�"�÷�i	š�È�ª�y�V�§�‘
s�V
 �…�H�@�y�½�ö�6
�Ù116�Á�í�ì���‘���s	o�A�¶�ý�o�A	…�…�U�ô�Æ�¾�I
s�V
 �…�ö�’���”���©���s��
�¶�y�½
#��
 �I�¢�ô�ö	…�…�U
s�V
 �…�U�‘�y�½���4�I�æ�ï�S�ö  

�µ�0�¢
ø�U�Q�'�\�ô���s	o�A�‘	…�…	v	
�ç 1�K�0�ã�ô�6���s�ý�o�A�‘	…	A�Æ
�Á1~3�K�ö�6�ª�y�V�§�n�y�Ü�µ���!�ª�ì�"�â�‰�\
Q�O�ü�‘�H�@�ô�6�y�Ü�\
Q�!
�ª
��ª�y�V�§�‘�â
¨�Q
È���€
ó�s�`�‘���s�b�’�ô�¶�ì���æ�`�‘�A�K���—�’�ô�K�ö  
�
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�

�Ä 39�! �³�� �H�@�¶�ô
ó�H�@�ä	á�•	@�Ä  

	…	A�û�ä	á  	…	A�U�ä	á  

 
�ì

��  �s�¡	v  
�±�—

	á  


(�µ

	v  


(�»	v  
�s�¡	v  

�±�—

	á  


(�µ

	v  


(�»	v  

R 0.1159 0.1834 0.4088 -0.1383 0.0805 0.0758 0.1487 -0.0591 

L -0.0543 0.1260 0.1637 -0.1845 --- --- --- --- 
case 

1-1 
C 0.2089 0.2248 0.5383 -0.0640 0.0938 0.0747 0.1890 -0.0117 

R 0.1610 0.0492 0.2252 0.0792 0.0577 0.0408 0.1072 -0.0077 

L 0.0820 0.1098 0.2127 -0.0668 0.0204 0.0647 0.1176 -0.0601 
case 

1-2 
C 0.0540 0.0466 0.1303 0.0023 --- --- --- --- 

R 0.0828 0.0541 0.1445 -0.0109 --- --- --- --- 

L 0.0217 0.1132 0.1233 -0.2339 0.0358 0.1002 0.1314 -0.1931 
case 

1-3 
C 0.0309 0.0380 0.0709 -0.0246 --- --- --- --- 

R 0.1007 0.1826 0.3753 -0.1969 0.0225 0.1179 0.1826 -0.1642 

L 0.0353 0.0902 0.1586 -0.0767 --- --- --- --- 
case 

2-1 
C         

R 0.0696 0.0422 0.1263 0.0128 --- --- --- --- 

L 0.0609 0.0611 0.1328 -0.0357 --- --- --- --- 
case 

2-2 
C         

R 0.0930 0.0341 0.1491 0.0352 --- --- --- --- 

L 0.0756 0.0348 0.1281 0.0189 --- --- --- --- 
case 

2-3 
C         

R 0.0830 0.1929 0.3893 -0.2401 0.0627 0.0896 0.1724 -0.08967 

L 0.0600 0.1243 0.1924 -0.1397 --- --- --- --- 
case 

3-1 
C         

R 0.1319 0.0425 0.1707 0.0504 --- --- --- --- 

L 0.1474 0.0655 0.2689 0.0463 0.0427 0.0582 0.1227 -0.04644 
case 

3-2 
C         

R 0.0870 0.0435 0.1623 0.0411 --- --- --- --- 

L 0.0991 0.0356 0.1413 0.0317 --- --- --- --- 
case 

3-3 
C         

�
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�Ù112 �ª�y�V�§�ú���s	o�A 30�K�ô���s�ý�o�A 0�K(�p )	š�ì�"�ô (�S)
s�V
 �…�U�y

�½ 

 

 

�Ù113 �ª�y�V�§�ú���s	o�A 35�K�ô���s�ý�o�A 0�K(�p )	š�ì�"�ô (�S)
s�V
 �…�U�y

�½ 
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�Ù114 �ª�y�V�§�ú���s	o�A 35�K�ô�S�A�ì�����s�ý�o�A 10�K (�p )	š�y�½�ô (�S)
s

�V
 �…�U�y�½  

 

 

�Ù115 �ª�y�V�§�ú���s	o�A 25�K�ô�S�A�ì�����s�ý�o�A 3�K (�p )	š�y�½�ô (�S)
s�V


 �…�U�y�½  
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�Ù116 �ª�y�V�§�ú���s	o�A 25�K�ô�S�A�ì�����s�ý�o�A 1�K (�p )	š�y�½�ô (�S)
s�V


 �…�U�y�½  

�A�ï�S�À�[�H�@ �

�Ù117�Á	š�ª�y�€
ó�3�•�÷�°�Ó�ª�y���Ð<P�Ž�ö��<P�Ž�¶�
�–�ª�y���‘�°�Ó�Ž
�‘�ñ�H�À�h�»�ô�*�•�£�Ô���d�™�•�H�Ý�ô�l�³�¾�I�\
Q�ª�y�€
ó
��ô�n�b�“�p�S

��O�b�’�ö�ž�û�•�ô�2�Â�ï�”�²��
ó�Æ�”<P�Ž�—�6	š�ª�y��<P�Ž���õ�Ù 118���ô�—
�-<P�Ž�h�‰�ô�*
È�¶�ª�y���‘�°�Ó�Ž�™�•�H�Ý�ô�ï�¾�:�Ô�3�•���s�°�Ó�b�’�ö  

 

�Ù117 	š�ª�y��<P�Ž  
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�Ù118 �ï�¾ �U�ª�y��<P�Ž  

 

6-2 
��Ô
��Ô
��Ô
��Ô�Õ���—�¬�b�’�Õ���—�¬�b�’�Õ���—�¬�b�’�Õ���—�¬�b�’  

�•	@���ø�x�Ÿ�`�/�ò�ª�y���Õ
��!�ª
G	_�Ð�Õ�‹�T�q�ô�V�0�€�ø�b
A
]���ö
�b
A�Á�O�
�y�½�ô�â���Ÿ�`�ª�y���!�ª�ò�K�‚�•�Õ���×�Á	Y	>�ô���f�W
��ú�¡�?
�ï�ø�Û
"�Í�‘�j�•�ò�K�¨�n�y�Ü�‰�Ÿ�`�ª�y���‘�y�½���Ý�ö�•	@���l�” 3�`�z�o
Basler Vision Technologies�æ�Y�ÐScout series �ª�y���ú scA1390-17gm�ô�•���—�ò
�K
(�/�Q�r�‰���þ 17�­ (17 fps) �y�½�ù�6�ú�¡�����æ�” Gigabit Ethernet�›�a�ú�¡�ß
	_�ô�W
��ú�¡�ò�K�r���þ Gigabit�ö���f�Á�ô�ô�r�‰�í�`�ª�y��
È�Õ���ª�y�ô�Ú	z
�æ�” GW Instek�Ð�f�ý�{�'�Ô (trigger)�ô�l�”	
 10Hz�Ð���Î�b (Square wave)�ô�l�Ÿ
�`�ª�y���Õ�ý�!�ª	
���þ 10�­ (10 fps)�y�½�ù�ï�ø�8�ü�l�” ACARD Technology�æ
�Y�ÐANS-9010 RAM Disk�ô ACARD RAM�v�w�‚�‹
Ó�°�
�v�w�ô�ö�— DRAM
ö�ë
�O�³�”���,���ô�z�I�ò�K�h�ú�•�/�w�÷�Ö�"�/�w�ó�Ö�ô�*�ö�— RAID0�v�w�$�È�D

È�ô�Q�’�W
��ú�¡�W
œ�/�Á�•	m�ô��
��m
ç�Ÿ�`�ª�y���y�½�Õ
��j�•�ï�ø�8�ü
�
�â�/�w�����o�ò�b�’���÷���‘�j�•�ò�K�ï�¨�ö  

�Ù119�Á�Ÿ�`�/�ò�ª�y���s�”�f�ý�{�'�Ô (trigger)�0���þ	
 10�­ (10 fps)�-
2009/11/5���!�ª�‘�–���·�U
Ý�ã
G	_�ô���y�½�ô�ö�— StreamPix�ì�O���—�y�½�`�¡
�@�U�ô�-�y�½�S� �A�±�¢�!�ª�½
��‘��
º�÷
��Ô�ô�@�Ù (a)(b)(c)�é�q�Á�¢���õ�p�A�õ
�¶�S�A�ì���-�Õ�‹ case�Í���!�ª�‘�Õ�‹ frame�y�½ (�ƒ 820�­ )�ö�s�”�3���é�K�H�@�Q
�î�@�ç (a)�Ù�Í�ú�§�b
A�‘�b	Ý�O�ü�ô�ð���H�@�- (b)(c)�Ù�Í�‘�b	Ý�O�ü�Á�ƒ�È�ô�`
�`�Ì�‚�ç�…�ô�‘�O�ü�¢�ô�\�f�¨�Q�µ�Ù 120�y�½�ð���H�@�¥�O�Ù�Í�î�@ Z�·���¢�b
	Ý���/�3	á	
�Á 100 cm�ô�¶�½���ô��
G	_�ƒ�i�Ì�„ (�½
�
A�/�‚�r 100 cm)�ö	)�€
�ø  (a)(b)(c) �Ð�!�ª
��Ô�ô (a)�Ù
��Ô�Á 11�ú 39�é 11.748�þ�ô (b)�Ù
��Ô�Á 11�ú 39�é 11. 
833�þ�ô (c)�Ù
��Ô�Á 11�ú 39�é 11.833�þ�ô�Q�'�\ (b)�Ù�¶ (c)�Ù
��Ô�ì�Õ�ô�` (a)�Ù�¶
(b)(c)�Ù�þ�ì	á�‘ 0.085�þ�ô���b�’�â
ó�‚�â�Á
��Ô	á�‘�y�Ü�ä	 �y�½�ð���‘���ú
�O�ü�è�ç�ƒ�È�ú�ô�`�Ì�¹�Ä�…�ô�ð���‘	š�â�ö  

�Á�ä�@
��Ô	á�h�»�Ð�y�½�ô�Ú	z�’�¢���ª�y�����!�ª�‘�y�½�ó�U�—�‹�­ frame 



 
 

-112- 

(�{ caes�Í�ƒ 821�­ )�ô�õ�Ù 121 �Í (a)�Ù
��Ô�Á 11�ú 39�é 11.851�þ�ô�¶ (b)�õ (c)�Ù�Ý�¢
�mcaes�Í�ƒ 820�­�ô
��Ô�Á 11�ú 39�é 11.833�þ�ô�þ
��Ô	á�m
ç�? 0.018�þ�ô�0���ð��
�þ�Q�î�@�ç (a)�Ù�Í�ú�§�b
A�‘�b	Ý�O�ü�ô�- (b)(c)�Ù�Í�‘�b	Ý�O�ü�œ�é�„�Ý�ô�*�ð
���ú�4�I�Z�í�ö�Ù 122 �Á
��Ô	á�h�»�Ð�¥�O�y�½�ð���H�@�ô�Q�î�@��
ó�Æ�b	Ý��
�/�3	á	
�Á 20 cm�ô�¶�\
Q�ô��
G	_�ƒ�i�h�×�È (�Ù123)�ö  

�—�0�¢�•�o�ô�’�¢���!�ª�y�½�ó�U�—�‹�­ frame�ô
��Ô	á�µ 0. 085�þ�m
ç�? 0.018
�þ�U�ð���ô�H�@�Q�î�@	)
��Ô	á�ü�µ�þ�n�”�×�y�Ü�‰�y�½�ð���H�@�‚�•���D�ô	)

��Ô	á�h�»�ô�þ�ð���H�@�h�—�ô�ö  

�÷��
��Ô�ï�¨�‘�b�’�ô�ô�r�,	>�‚�â�Á���þ�!�ª 10�­�y�½ (10 fps) �Ð�W
��j�•
�Æ�µ�ô�÷���/�O�ï�ø�¢�‘�ï�¨�ö  

 

�Ù119 (a)(b)(c) �i�Ç�‚�Ÿ�`�/�ò�ª�y�� (�Œ�‹ case�Í�ƒ 820�­ )�¢���õ  �p�A�õ�¶�S�A

���!�ª�‘
G	_�{
��y�½�ð���H�@�ö  
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�Ù120 
��Ô	á�h�µ�Ð�¥�O�y�½�ð���ô�H�@�¶�ô��
G	_�ƒ�i	á�f�µ  

 

 

�Ù121 (a)(b)(c)�i�Ç�‚�Ÿ�`�/�ò�ª�y���¢�����!�ª�‘�y�½ (�Ù6-12)�ó�U�—�‹�­ frame 

(�ƒ 821�­ )�õ�p�A (�ƒ 820�­ )�õ�¶�S�A (�ƒ 820�­ )���!�ª�‘
G	_�{
��y�½�Ð�ð���H�@�ö  
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�Ù122 
��Ô	á�h�»�Ð�¥�O�y�½�ð���ô�H�@�¶�ô��
G	_�ƒ�i�h�×�È  

 

�Ù123 2009/11/5�ô�M
�
G	_�ƒ�i  

�A�ï�S�À�[�H�@ �

�•�ª�y�3�•�‚�—�ª�y�f�ý�{�'�Ô (trigger)�'��
û�&�ô�0�ô�O�ª�y���!�ª�ö�ç�•
�ô�2�‘�ô
ó�x�3�Í�ô�'�\�½�ª�y�Î�W�ü�/
��ô�Ÿ�ý�ª�y�����!�ª�‘
��Ô�n�b�“	á
�f�ö�ö�Û�f�ý�{�'�Ô�Ù�÷�æ�Y�¶�ª�y��	š�w�ô�á�ô�ž�û���ª�y���l�”�f�ý�{�'�Ô
�ç�/�ò�!�ª
��Ý�ø�ç�q�Õ���!�ª�b�’�ö�â���•�ô�2�ç�Ì�y�Ü�€
ó�b
A���!�‘�æ�¬
�Î�W� �ô�l�”�h�e�‘�Î�W�¾�I�€
ó�ö	)�’���þ�­�§	^�e�? 5�? 2�­�ô�þ�Q�0��
�
œ
�9�y�½�‘�Õ���!�ª�¶	^�e�W
��ï�ø���÷���‘�ï�¨�ö  
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6-3 �y�½ �À���¡�ì�b�’�y�½�À���¡�ì�b�’�y�½�À���¡�ì�b�’�y�½�À���¡�ì�b�’  


%�õ�ô�2�Ø�×�Ú�¤�í���‘�\
Q�B�M�ö�M��
¯�ô�ð���x�3�Í�ô���v�‰�‘
(�µ�b
�’�Á
G	_�¢�À�y�B�ï���÷���Ð�y�Ü�ö�û�ï�Í
œ�‰�ô
��Ô	á�h�»�Q�l�ð���H�@�h�—
�ô�ô�0� �Ú�o�Í�é�q�-�y�½�Í�±�¢�!�ª�½
���
º�¶
��Ô�ô�Q�î�@
��Ô	á�¡�»�ô�ã
�-�Q�×�™��
N�ã�ô�z�ç���ù�c
��Ô	á�b�’�ô�7�Û�Ÿ�`�ª�y���Á�Õ���ª�y�`���—�S
�Ô�‘�Õ���y�½�ô�’�-�•
��ï�Í
ø�U�À�y�B�ï�÷���ð���À�b�¢�‘�š�$�ö  

�ç��
��Ô	á�b�’� �ô�W�6�Ÿ�`�/�ò�ª�y���ç�!�ª
G	_�y�½
��‘�Õ�ƒ frame�Ð
�
�Ô�y�½�ô�•�½
��‘�!�ª���¹���ì�Õ (�o�õ�À�•���Û )�ô�`�—�-�Ÿ�`�ª�y���Ð�Ô�‘�ì
�ù�O�ü�¶�ì���C�A�õ	o�A�Ì�Õ�ô�z�{�l�‚�Õ�‹
��Ô�¶�Õ�‹ frame�����—�@�‘�y�½��
	_�ô�•
G	_�¢�Ð�b�O�À�y�B�ï�ã�Ì�ì�Õ�ô�â�����d�ä�@�…�ô�‘�ð���ú�ô���ƒ�i�n
�÷���ð���H�@�h�ó�ö�Ÿ�­�y�½�À�y�B�ï�¿��	)�‹	 �ô�*�Õ�ƒ�y�½�Í�‘�ù���µ�ô�o
�õ�b	Ý�4�I�ô�þ�ð���H�@�<�ó�ù	)�À�y�B�ï�¿���ì�f�ô�*�y�½�ù���Ì�4�I�ô�o�õ
���O�B�ï�Ì�4�I�‘�T�q�ô�þ�Q
È�÷���ð���H�@	á�ô�­���d�µ�Í�r�q�@���ú�‚�•�…
�ô�ö�0� �0�ô�o�å�4�Ð�ú  

�á 
"�o�‹�ú  

�Ù124 (a)(b)(c)�é�q�Á�ì���¢���õ�p�A�õ�¶�S�A���!�ª�‘�y�½�ô
��Ô	á�û 0.018
�þ�ö�µ�Ù�Í�Q�î�@ (b)�Ù�p�A�¶�S� �A�‘�À�y�B�ï�¶ (a)(c)�4�I�ì�f�ô�l�³ NCC���d
�n�q�T�E�u���\
h�ì�ù���Ð�ð���ú
��ô�n�÷�����ú�‘�ä�r�ô�o�õ (a)�Ù�Í�‘�˜�ú�…
�ô�O�ü�����- (b)(c)�Ù�Í�‘	��E�T�'�ã�ö�À�y�B�ï�÷���p�A�T�q�¶�S� �'�T�q�ð��
�H�@	á�ô�•�©�b
¦�4�I�T�q�þ�Q���D�ð���@�ì�ù���ú�ö�Ù 125 �Á�¥�O�y�½�ð���H
�@�ô�â
ó	š�â�Á�y�½�À�y�B�ï�µ�ä	 �¥�O�y�½�ð���H�@�`�Ì�[�C�ö  

 

�
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�Ù124 (b)�Ù�p�A�¶�S� �T�'�‘ �À�y�B�ï�¶ (a)(c)�4�I�ì�f�ô�÷�����ú�‘�ä�r  

�

�Ù125 �À�y�B�ï�µ�ä	 �¥�O�y�½�ð���H�@�`�Ì�[�C  
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�á 
"�o�’�ú  

�Ù126 (a)(b)(c)�y�½�Í 
��Ô	á�Á 0.018�þ�ô�`�Q�4�I�î�@
G	_�¢�‘�b	Ý�O�ü�ô�{
�y�½�‘�ù���K�µ�ô�â���ð��
�	Ò�0�ä�‰�…�ô�‘�ù���ú�ô�ð���H�@�<�ó�ö�\�f�ô��
�ä
h (a)�Ù�Í�‘�˜�ú�ì�ù���Ð�ð���O�ü�ô�[�����- (b)(c)�Ù�Í�‘	��E�T�'�ã�ô�`�—�-
(a)(b)(c)�Ù�Í�‘� �'�T�q���O�B�ï�Ì�4�I�ô�÷�� NCC���d�n�q�T�E�u���\
h�ð���ú

��Ì�0�ä�‰�…�ô�Ð���ú�ö�Æ�£�ô�Ö
ø (a)(b)(c)�Ù�Í�‘�¢�'�T�q�ô�•�Í (c)�Ù�Ð�À�y�B
�ï�¶ (a) (b)�4�I�ì�f�ô�Õ�¬�÷���ð���H�@�Ì�—�ô�ö  

�

�Ù126 �b	Ý�O�ü�4�I�ô�ð���H�@�<�ó�ù�Ù�Í� �'�T�q���O�B�ï�Ì�4�I�ô�¢�'�T�q

�À�y�B�ï�ì�f�ô�÷���ð���H�@�Ì�—�ô�ö  

�
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�A
"�o�Ÿ�ú  

���o
��Ô	á�Á 0.018�þ�ô�Q�µ�Ù 127�Í�î�@�y�½�S�¢�T�'�b
¦�4�I�ô�ð���H�@�<
�ó�ö (b)�Ù�‘�p�A�÷� �'�T�q�À�y�B�ï�¶ (a)(c)�4�I�ì�f�ô�Õ�¢�o�n�÷���ð�����ú�‘
�ä�r�ô�• (a)�Ù�Í�‘�˜�ú�…�ô�O�ü�����- (b)(c)�Ù�Í�‘	��E�T�'�ã�ö�Ù 128�Á�¥�O�y
�½�ð���H�@�ö  

�

�Ù127 (b)�Ù�p�A�÷� �'�T�q�À�y�B�ï�¶ (a)(c)�4�I�ì�f�ô�÷�����ú�‘�ä�r  

�

�Ù128 �¥�O�y�½�ð���H�@  
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�A
"�o�d�ú  

 �Ù129(a)(b)(c)�Í 
��Ô	á�û 0.018�þ�ô�\�Q�î�@�Ÿ�­�y�½�‘�À�y�B�ï�¿���`���4
�I	á�f�ô�*��
�	e
A�h�µ�ô
G	_�¢�‘�b
¦�4�I�ô�â���ð���H�@�—�ô�*�ð�����D�ú
�§�í�ö�Ö
ø�Ù�Í�T�E�€���T�'�ã�b�C�h�f�T�q�ô�`���4�I�‘�À�y�B�ï�ô���Á���d
�é�s�ð���@�…�ô�ù���ú�Ð	š�â�ö�Ù 130 �Á�¥�O�y�½�ð���H�@�ô��
ó�Æ�Ð�b	Ý���/
�3	
�Á 50 cm�ö  

�

�Ù129 
��Ô	á�»�*
G	_�b
¦�4�I�ô�ð���H�@�—�ô�*�ð�����D�ú�§�í�ö  

�

�Ù130 �¥�O�y�½�ð���H�@  
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�

�A
"�o�Ö�ú      

�Á�¶�o�d�ì���h�ô�µ�!�ª��
"�Í�§�—���O�B�ï�h�Ì�4�I�Ð�T�q�p�:�ð���ô�ð
���H�@�õ�Ù 131�ô
��Ô	á�û 0.011�þ�ô�`�—�-���O�B�ï�Ì�4�I�ô
G	_�¢�`���4�I�b

¦�ô�z�ð���H�@�Ì�[�C�ö�Ù 132 �Á�¥�O�y�½�ð���H�@�ô��
ó�Æ�Ð�b	Ý���/�3	
�Á
50 cm�ô�â
ó�‚�â�Á�ð�����D�ú�§�ÿ�ô�ä	 �¥�O�y�½�ð���H�@�¶�½���ô��
G	_�ƒ�i
�Ì�„�ö  

�
�f�ô�M
��ô�f�ç�‘�I�Ü�â
¨�`�Ì�Ù�Ó�ô�ä	 ���!�ª�y�½�‘�À�y�B�ï�Ì�‹�ô
�÷���ž�û�ð���b�p�¢���v�‰�‘
(�µ�š�$�ö�\�y�½�¢�â���°�Ó�Ó�‹�ú (control 
points)�ô�­�÷���ð��
��…�ô�Ð�ù���ú���d�’�—�ô�Ó�‚�•�—�ô�ö  

 

 

�Ù131 ���O�B�ï�Ì�4�I�ô
G	_�¢�`���4�I�b
¦�ô�z�ð���H�@�Ì�[�C�ö  
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�Ù132 �¥�O�y�½�ð�� �H�@�ô��
ó�Æ�Ð�b	Ý���/�3	
�Á 50 cm�ô�¶�½���ô��
G	_�ƒ�i

�Ì�„�ô�â
ó�‚�â�Á�ð�����D�ú�§�x�ÿ�ö  

�A�ï�S�À�[�H�@  

�½�•	Ô�À�•�0�•	Ô�A q’ �ô�•	Ô���O�A a’ �ô�Ï�ž�±�‚�ø	Ô�U�ô�’�0�Œ�‹�ø	Ô�A q
�©�ø	Ô���O�A a�"�r�ª�y�� (�õ�Ù 133)�ö�•�ô�2�ç�!�ª
G	_
��Õ
��l�”�Ÿ�ý�ª�y��
�!�ª�Õ�‹�ž�±�‚�ô�â�Á�Õ
��!�ª�ô���0�Õ�‹�•	Ô�À�•�ô�é�q�0�Ì�Õ�‘�ø	Ô�A (qa, qb, 
qc)�©�Ì�Õ�‘�ø	Ô���O�A (aa,ab,ac) �’�À�•�ø	Ô�‰�Ú	•�ª�y���ö�½�ž�±�‚�¶�ª�y��
�¯�†�h�È
��ô�í�Ì�Õ�‘�ø	Ô�A�Ô�÷�Ì�Õ�‘�ø	Ô���O�A�Ô�‘	á�¯�n�h�µ�ô�Ú�ì���™
�‰�ø	Ô�À�y�Ü�‘�O�ü�‘	á�f�¨�n�h�µ�ö�`�½�ž�±�‚�¶�ª�y���Ô�‘�¯�†�G�û
��ô�â
�Á�ª�y���Ô�‘�Ô�¯�ì�Õ�ô�ž�±�‚�’�Õ�‹�À�•�ô�ø	Ô�‰�Ì�Õ�ª�y��
��ô�À���"�r�Ú
�ª�y���ø	Ô�A�¶�ø	Ô���O�A�þ�G�ì�È�ô�â���Ì�Õ�ª�y���™�ø	Ô�À�y�Ü�‘�O�ü�¶�®
�K�¨�n�h�‹	 �ö���0�•�ô�2�§�÷�’�ª�y���Ž�Û�ç�†�ž�±
G	_�h�û�‘�O�ü�ô�¾�I�ª
�y�€
ó�ô�0	^�e�â�ø	Ô�À�b�’���÷���‘�y�½�À���Ì�¡�ì�b�’�ö  

 

 

�Ù133 �À�•�¶�ª�y���O�ü
s�V�¢�@�Ù (
¸ , 1988) 
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6-4 �y�½�é�K�b
A�Þ �Ì��
¯�¶�‚�p
œ�ò�!���y�½�é�K�b
A�Þ�Ì��
¯�¶�‚�p
œ�ò�!���y�½�é�K�b
A�Þ�Ì��
¯�¶�‚�p
œ�ò�!���y�½�é�K�b
A�Þ�Ì��
¯�¶�‚�p
œ�ò�!��  

�þ�’�6�B�ô
G	_�‘�¥�O�y�½	Y�L�Â�G	 �<�ó���@�ô���6	)	>�r�‰�ô�����”��

�b�p�ï�ù�b�ô�Ý���ý�é�b�’�!	>�l�:�ô	@���z�I�?�Þ�•�v�‘�"�Ö�b�’�E�t�õ� �ú  

1. �:�Ô���s�ú�—�-	æ�±�·	š�ú�O�-�ì�����Ð�‘�,�·�ú�ô�ç�o
¤�Á�¥�O�y�½
��ô	)

�ì���Ì���s�ô�þ�Ø�!	>�D�‡�Ð	æ�±�o
¤�ô�’�n�Z�C�€
ó�‘�D�‡���÷�Z�C	@�‰�‘

�ä	á�ô�â���ç�¾�I�!�ª�û�ô�!�S�þ�€
ó�s�`�¶�ì���æ�`�Á���s�ô�`�ö�0���—
;

�p�ˆ	Y�ô�á���s�ö  

2. 
��Ô�Õ���ú�¥�O�y�½	Y�L�‘�x�3�Í�ô
(�"�Ö���o�{�Á�y�½�ð���ô	>�ç�• (�Ÿ)�y

�½�Ô�ä�‰�ù���‘�ú�O�ô	)�!�ª�‘�y�½�Ì�Õ��
��ô�!�ª�‘�y�½�’�â�d�Á
��Ô	á�6

�c���Ì�Õ�ô�’�ä	 �y�½�ð���Ì���D�ö�ž�û�Â�—�,�¼�Ð�f�ý�{�'�Ô�s�”���b�Ó

�‹�ô�`�‚�â�Á�3�•�W�• (�"�ï�W
��ø�—�ò�K )	[�‹�ô�Ì
È�Û�Ó�ü�•�ã�‘�—�¬�Î�W�ö  

3. �À���ú
G	_�¥�O�ª�y�H�@�¶�À���¡�ì�K���"�ô	)�Ú�À�”	Ô�����•�4�À�•�Å�� (�–

	�
³�‚�O�‘�ø	Ô )
��ô�¥�O�y�½�ð���H�@�Ì�k�ô�C�8� �À�"�‘�ï�S�3�K�Ì�/�ö

�È�¯�†
G	_�‘�€
ó
��ô�ª�y���‰
G	_�¢�Ú�ú�‘�A�K�B�ï�µ�ô	Ò�0�@�\�À���Ì�¡

�ì�‘�b�’�ô�>���‘��
"�Ð�‹�‚�!�ª�û�À
G	_�ô�û�À
G	_�y�½�Í�Ú�ú�‰�ª�y���‘

�A�K�×�È�ô�À���¡�ì�K�‘�b�’�Ì�I�q�ô�Q�0�G�³�h�k�‘�H�@�ö�d�!�ª�û�À
G	_

�n�'�“�µ�b
A�•�(�‘�b�’�ô�í�ú�¶�:�Ô�/�K���"�ô�õ� �ú�å�4�ö  

4. �/�K�ú�ç 5-2 �ï�Í�ô�½�ª�y���+�ü�ç�Þ���ô�b
A�‘�û�b	_	_�ù�ª�y���ô�y�½�.


°�ô�`�U�b	_�µ�ÿ�Ï�û�b	_���•�(�ô���•�½�Ò�A�P�»
��ô���d�—�³�U�b	_�y�½�ô

���d�ª�³�y�½�‘�æ���z�U�Q�0�ð���@
•�ô
G�i�y�½�ö���•�s�”�ª�y�€
ó
G�i�‘

	[�‹�ô�Q�V�—�â�ª�y�3�•�Ž�Û�ç�/�K�G�³�ï�S�ö  

5. 	@�‰
��Ô�ú�y�½�ð���‚�¥�O�y�½	Y�L
(�"�Ö�‘�Þ�Ì�ô�Õ
��¨�‚�¸�¤
(�í
��Ô	@

�‰�‘���o�ô�•	@�����•�Ú�í�Z�C
��W�‘���d�E�t�u��
s�V�d�õ�Ö�ò�±�—�ï�Õ�ì

�"�ï�d�õ�y�½���Ú�¯�†�;�ô�Â�m�-�Ú�í
��Ô�ô�`	)�§�—��
N�Á�»�Ô�¯ (�õ�Ù �	�


"�o�Í 13800�ú	
�! 50 �é�Š )�ô	@�‰
��Ô�Ë�‚�ü�¦�ô�Ë�Ì
È�H�I�b�p�ï�€
ó�3

�•�‘	>���ö  

    �—�-�ý�Þ���e���f�ô�e�‘�:�Ô�¶�€
ó	@�‰���d�Ì���â
��@�e�ô	)
È���”�í�d

�e�‘���d���:�Ô�Û
"�ô�’�Q
œ�ò�þ�O�ô�M�‘�—�ô���¶
�
����ô�0� �È�@�Q
È�V�—

�/�O���ì�O�ï�S�6
œ�ò�þ�O�D
È�Ð�!���ö  
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1. �ª �y �� �ú �• 	@ �� �æ �” �‘ �ª �y �� �ô �¡ �@ �ì �" �Á 1392×1040 pixels (Basler 

scA1390-17gm)�ô�~�Ý�!�ª�»�T�q�‘�ô
³�ô	)	>�Z�C�€
ó��
N�¶�>�K�K�ô�L�|

�Q
œ�ò�ª�y���Ð�>�K�K
�
È�ö  

2. ���Ð�ú�•	@���æ�”�‘���Ð�Á 11.5-69 mm�B�����Ð�ô�½�!�ª�¯�†�h�û
��ô�y�½

�>�K�K�™	[�ô	Y�L�Ð�¥�O�y�½�ä	á�¨�h�È�À�µ�ô	)�æ�”���û���Ð�Q�!�ª�û�À�h

�.
°�y�½�ô�`�Q�G�³�h�—�ô�‘�û�À�¥�O�y�½�W
��ö  

3. 	@�‰�3�•�ú�E�–�•�ý�é�y�½���—
B�á�¶�W
��À�[
B�á�ô�\�æ�”�Ð�y�½���—
B�á

�;
­�Ì�/�ô
ö�ë�O�¶�/�w�ø�—�ò�K�h�»�n�y�Ü�y�½�W
��‘�ø���ô�÷���d�>
��Ô

	á�ô�ä	 
(�U�‘	@�‰�H�@�b�“�ä	á�ö�W
��À�[
B�á�,	>�"�ï�‰�y�½�ð���‘	@

�‰�ô	)
œ�ò
�
È�þ
È�Z�C	@�‰�‘�ò�W�ô�ó�„�Ý�ô�����”�‘�!���ö  
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