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@AB=>CDEFGHI��	�9JK�LMN:;<9#O	���PQR��S!

TU#$'()*+V	���WXYS!9�$Z5[TUZ5'(\8�V]^_`a

bcWX�Vdefghija 0.2 k+lm?$@ABno��29p�q:rs%�	
�JKWXtu>hirvwxWXyz{|+

}~�����������	�JK�?$@AB

������������������������

��Z4��%����,�B��Z���)

*��(Data Buoy)���I����������W
Xa������+,Z4�����(homogeneous)
����(ergodic)��� �¡�N�¢�B���
WX£¤�¥¦2�Z4��+§
�¨X,?©�

?ª'(`v�Z4«8�����u>¬¦Z4�

�­y��®¯���¨X°±����GH��²

³�´tµ¶`v�hi+·�¸¹(remote sensing 
technology)����y\º#$�GH�»Z4��
�����+¼½·���¡�¾¿?ÀÁ½ÂÃ�
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��âãä�å%���¥¦æäZ4����çr

�èéYS�ZÔ)*êëaì$í�îï�Ðð`
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óô[1]����,õö÷�øù �úû�����
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���ª�%Y��9�$'©�MN��


p9��HEF���$'©9	��F[3][4]+��
��CDEF�>�SÓ���	
[��ª�}�

��MNEF��?$@AB(Ground Control Point, 
GCP)¡������[Tª��9}�[5][6]+��
	�JK�>��è!TU#$�JK��

��


å��	�M���	�+��	� ��ç¼	

�JK�è!TU#$���TU#$°%&��

è�ê¡S!����	�%&�+Ä >����

����9¾Ñ!	�V"#r	$%&[7]+
,�è
äDEF[[��CDEF9%'%�

� � � M N ( \ ) � * + , (Direct Linear 
Transformation, DLT)I-S�DLT{�>.N�	

�»/0�1*2�3q(focal length)����45
(optical center of camera)��	
%'���"T��
$ÄÃpª{6�(7 1 9 x,y,z)8	9�"

	�
6�(7 19 u,v)���
:6���[Tª6���
9p�};[8]+

71 (\)�*+,<î7

,	�JKr	4�ÆÇMN=)>?(Epipolar 
Geometry){�-!���	
	��@9��+=)
>?};�AmB�

�Cå�ª�%�Dª�,



Ä�EB8	(7 29 XL),F��

Ät�>
)G8	(7 2H�)D�)�Ú)G8	I9>=)+
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75 /01�2C<#O7

�yå�PQRY�è9#�'(OaYyå�

���MNPQR 1009 150>ÜÝ��èTU#$
'(+7 6>�½yåPQR�PQÜÝ�¡C!P
QRrvt��R��@S'rT�U9PQRrT

t��R�9S'rv+ñVR�9PQRtu>�

WXY�2YaY'(�ÚC<TZR�PQR>

125%`V+

76 yåPQRYPQ9�@ÜÝ(�[D�)+(a)\
]	��(b)PQRv½100�(c)PQRv½125�(d)

PQRv½150 

7 7>yåPQR�è9TU#$%&'(+u
>#�%&'(9�RtÒÓR��@9S'	^�

_.NyåPQRt��#�%&'(9�R9i

`�l#�%&'(ab
m\8+

77 MNyåPQR�è9TU#$%&'(�PQ
Rv½100()G)�PQRv½125(T))��PQRv

½150(c))+

MNyåPQRR�#�'(�VY²è9<�

Z�OtaYi`+7 8>MNPQR 1009 150Y
S!9<�Z��¡C!yåPQRY²è9<�Z

�
m\8�VRd> 22.6e0.5 cm+

78 yåPQRY²è9<�Z�'(7

MNPQR 125Y²è!TU#$'(%&[�
"	�JKYS!#$'(%&_`¨7 9�¡C!
Bf#$'(
m\8+7 10>MNPQR 125Y²
è!TU#�]^[�"	�JKYS!#�]^�

¡gh�i!]^Äjk�Y,]l��
m\8�

defgja 0.2k9hi+
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79 MNPQR125S!TU#$'(%&mT)n[
JKYS!#$'(%&_`7mc)n

710 MNPQR125S!TU#$'(mT)n[J
KYS!#$'(mc)n]^_`7

>��â�o�"	�Y²è!#�[TU#�

9};��[#Oyåq:9#B¨7 11yå��#
�9] �̂VWX¨7 12C!p8#<9#�]^[
TU#�]^`>\8�Ds:#<´]^
i`v+

711 q:#<yå/Y9ß���

712 TU#�'(]^[/ßB]^9_`7

����������������

���,-./01�2��3456Zq�r

»sZ<®GZÔsq:���	�JK9F���

������ü�¦dq:���	�� 150-200t
O+/01��7u?$@AB�,sG�<Ä��

fÐ¡�vusG�<=>CDEF�+

���å%wxy��¥	�z{G,I|ß#

$'5�R�m}�34#�'(~R�/017Z

���WXh<#�'(ab[]^��WX�[T

U�$
m\8�lÐy3q:sG�<�s�JK

WX�i�v+Ú7Z�qT����	�����

WX�F�����hiÐ,¡�\Ò�ÜÝä+

L�34=�¡�qT����Yxy���	

���[��	&¡��{?|SsZ<«8�2�

�	���x��2��	�+�I��N¡���

�sZ<«8ZÔ���¨����������

�������	����,�¦��Ä�¡���

��Â�����¯��Î������f���;

«8�	
¯�>ëa�ö��k���¨����

��s�9�	
+

Ú¸¹�I ¡¢£8¤¯�¥¦�§§�'¨
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