
� 4�@4�

� &'� �ü<=>?P�ùìùDE:V

KB±²ù	
�JML�@AøSõ±k

:SÏCù±²Ct_=<IA?�Ik4

äôÀ@¸|Ctù !ôÀ@¸�J<?

�Laù !¢£io<IJ=OPJ==

@ù±×ù¶·{»|ùY³´_=<=>

?_A�ù�:S�MJMDE_Ý=�I

J;Jù@S;Jü�JML�@AgS�

ùM½�ª½½DOB�JML�@ALM

JM�c�@oýHIJ?K^L�:>=

>?PJ=��Å@ùY³´ù�:iëJ

øG�MJMiù_É<IJ=>?üýA

]�Gh��@¼Mc@[IJBù@S;

Jü�N<IJ=OP

� Lù;S�ùìù²?DE�ShMJM

L�K�JML�DC>?;@OP�\ü

ýùõ±kùÚ���SLMJM1�@C

>?iù_=<IA�ùð>DEüxn>

IJü;^ISJK;Jù@S;Jü�üA

�ùì�SÒÓA§©A_�A���ÒA

�ùì_=Bù@S;JüPÅ]h4äô

À@¸cÀ|�JMDE@ùö÷
ßiV

;>>?ù@O_AoS<�ùDEoþ�

@c"»_�ùDE@S;Jü�NJ=OP�

������� !"#$#%�&'(�

&�'� �)�

�

2002年12月

APA No.83-07
財団
法人 日本測量調査技術協会



� 4�Ä4�

� ÒÓDE@ùG=Z=;±²�JML�

@SA3:LLù¼c»c9@C>IJB

`M;iù_AJ=È.�;<IJ=OP

�ù�@i3:A7@�üA@g3:oG

>J�JML�_L�üýù¼c»c9@A

ÒÓùDEù¤²_JaJaéI^Bù@

S;Jü�NMù@O_ALL@�C]`

__*û>IiJJù@S;JüA=?*

û>IJB�JML�@OP3:¬G�ù

,ù�La:A�Lù¾�#°c¾¿À�

�JIJ=OPL�S]`_ù¹cc'c

»DC^<IVJIA�L:�d�ü�tA

+Añ�J<?JaJa;¾�#°c¾¿

À¸¹¸DC^<A�L:JaJa;æ1

DÊû?û�:hMJM5X_éBüP?

�Ik+DEo>?ýãj_h�üýJÜ

_BKaMü�J<?¾�#°c¾¿À_

@[EFIJ=OPLù�Üù]M:S�

ùq:ký�?jÙD�ù
ß;h_W@

é>I=<?<A=?�ù,:S7ã,-

ù
ß_ôÀ�#cc¹b�º½�»@é

G�?�JML�@ALMJMDE@i]

`_�ù2m_�C=BKaMP�

�

� §©ùDEiúû@ALL:iJaJa

;�DC>IJ=O_A./å07Ê©

ù=�A?�Ik2Ê_Ø[?ýhùüý

J1©OBü�J<?¾�#°c¾¿Àù

¡�|D�³>?�JM;_=<=>?_A

LMJMiùSoS<à�\:��>IJ

ü;^ISJK;J�JML�K�NJ=

O>A=?�0¨ù¨´¾�#°c¾¿À

;hiA*à;��D¾<,-B�JML

�@*�@OPLLù=>ùÜ:�JIJ

=O_AQ�{ª¸c�Ôù ±c9�½

½iFIý�IJ=OP�

�



� 4�!4�

� �MJM�@÷�G�Bù_�¦©2


�d�¾»�Ô@OP�qi�MJM¦§

:Í2>?Y³´_=Bü�NJ=O_A

�MJMiù_��G�EFIJ=OP�

L@S2*��AL34A¹A����ù

`M;@c"»½�M�fc_2m>IA

�¦©2:ÍOBJaJa;þ�DKL>

IJ^�JML�@OP�

�

�



� 4òD4�

56789:;<OMu=�

¹é�¹HÊ>?ÄÅÏ÷Ë¾ãÂÈêÏ

Á@�A_ÙBÂ�%�ãáÆ

¹��I�ÌCD�ãáÆÌ®�ë��Ì

H�¿Àtu�ãáÆ

¹�Ë�ãæÎEÎ×�¿ÀÌéÐÃ¾÷

�BÂ�ãáÆ

¹��îïL�ÌFÏÈÒý���ãáÆ

¹G��¹*+�ÄÅ+«ä%¿ÀÌ|�

ÌÐÑ}�

� iM�CU�;iù�>IA¯"þ�

e@c"»_=B�NJ=OP�Àcc·

½|D0<I¯�«¬A2;D�s@e

OB�JMù_J=H:E=<IJ=O_A

?�Ik¤À@c@ký�?þ�ù{ª¸

c�Ôùe@c"»�üAÅ]h+>=

>?[\�ü�"ù�DðG^>?@c"

»�JML�@AJaJa;ï�;o.

;D¾<Ie>IJ^L�_3:L�ü

ýùSnKaM�FIý�=OP�

5��89IJ�K�LMNO�

� � � � õ3�6789PQRS=�

¹T?H�Äã¾|x

¹��æÇ��H�Äã¾|x,-Ì�»

¹��UG��Ì|�ëÄã¾Vï�÷Ë

ÃÌ,-ç

� Gý:Aõ±k�>IS2Òþ�TJ:

CJIDJ?J�NJ=OPL�Di<I

�LW@ù?Fù¯"þ��ÑA��JM

iùDiM�Ù�·G�FIIJ^L�_

*�@S;JüP><ü<>?¯"¹cc

�Ñáq_*�K�JML�Dª�c¸>

IJ^L��AJaJa;�\éù.;

�¹cc�5@��¸DAkµµ�_[�

G�áq>IJ^L�_*�KaM�NJ

=OP

� _�ùDE@SJaJa;5±²_=B

�NJ=O_A�ù�C�>I��Xc|

¸¹b�º�JM¨  !ù¾»�Ô_=

�



� 4ò54�

<=OP�qù±²³´ù��Q:AL

ù³´_=<=OPLMJMiùiL�ü

ýù±²K�NJ=O>A]`_i�Y:

��G�B�JML�:;B�NJ=OP

5J�3=

¹ÚÛÜÝÌZ�[\Ì����¶º¸ Ï]

ãÆë��¢�Ùä%¬

¹|xë��ÌH�Äã¾ÌÄã¾]ãÆ

�^_|�Ò×��ä%¬�Ì��Þß�

�Ä`a !÷ëÌÄã¾�aÌÉb

âàãÉÊË�Ì�ãáÆ��Ì��

Ùä%¬

¹H�¿ÀBÂ�ãáÆ��ÏåÏåÄÙ

���Î×�ÜÝÌá½ÂÆÌ®�ÌÙ

ÚÙä%¬

¹Ã��ÐÑë�%¿À|xÌ�ãáÆÌ

=�Ì�àÌcdÏê"ù$�tÇ�

�ÏýÐÑ�äÇ���Ì�ÑÄ��Ì

®���×Ùä%¬�

ç =�F�>IAõö !ùÚ���ùQ

7SA]`_D'c»�>I,a@=<A

�M>IJü;K�kJK;J�NJ=OP

�Ñ�>Iù¯"¹ccù¹cc'c»S

KGKGA�G�CC=BK�hiA�ù

"T±²AO;��DEY�ù¹cc��

�ü¾�#°c¾¿À�J<?@c"»_

©ù¤²@=aMP�MJML�üýAõ

ö !ôÀ@¸ùDEù×}�ù2mA2

�ii<�*�;ùüi>�=HG_AJ

ë�:>Ii�MJMSn:÷ü;^IS

JK;JPÅ]h��Å@_YxeG�?

�V<@OP

� ¯"þ�@c"»S�ù@c"»ù�

Cùfg@=aMP�MJM�µ_*��

OBþ��Ñ�ü@c"»ùø	ù?Fù

æ1DAõ±kù`M;�La_ð:nK

IKä>IJ^*�_=Bù@S;JüP

��Di<�i<�ª�c¸>IJ^L�

_*�@=aMP�MJML�_kµùU

�;m�ù�Cü�àûIJ=OP�,@

OP�

� ��� hMi=<_�MYZJ=>?P

�"ù]MSKJ?J ¯3D=@�JML

�:;<IJ?ù@O_A©ù¤½¾¿À

_E=Bù_ �3�K�M@OüýAiM*

>V;D/KIiJJùü;�NJ=OP

�jWXSùY³D_1�<?�La@A

YÍD_DJA>?L�@iA=BJS]

üùSçù5Èo¢-@i5á@O_A¶

·{»|ùSAiM�°KKG<�°GH

IJ?K[?JPi�aG¶»>IJ?K

JIiJJù@O_A@[�k�DüýJ

@��_�üB`M:V;>>IJ?K[

?Jù@O_A`a>J@>dMüP=?

L�ýüýP

�

:;� 2Ò�@Où@AhM>Iiõö

UùL�:�D¥�GHIJ?K[?J�

NJ=OPõöU_@[?ùSPò ®¯$@

>?Pj�ShMJML�K<?ü�DJ

=O�Af�_1�<I��DghOBA

5>J��D4äOBA�ù�@Qi�m

\;±²�>Iùõö�JML�@>?P

Pò Õ� $:Sõö?:ÍOBVÓi;G

�A�ùi:S ��Õ�@>?*j?¶_A

J=S�� ¯�YY �üýJ=Bù@>dM

üAuv:EII[=>?P

� �°AUODVÓ>=>?_AFII1

=O� 3Y $?<I�_KJø8�<I>

=<?�JML�@OPJ=qpSJaJ

aD��IJ=O_A��@i�×j?<

]»^@DJ=O�oS<01ù|½½�

b»AøSª�{¼`<i�JP=?�?

Ýi9�-o�bÀ»:�)=O�=K*

;JPEç¶c¤À|�JM�i=<=OP

�þ�JMùSª�{¼��M8�ý;J

�JM
g@OPKüý=Kuv:k=�

?
g:=B�JMù_	
K�NJ=OP

Gý:AL�üýDü<IJBL�SA×

÷_*;^;<A*RÁlh_aG@JBP

��üýA�LW@�JMÈ._=<=O

_A2SùÈ.i=BP�MJM�ùzV

Dhù`M:mÕ>IJ^ü�JM�&:



� 4ò�4�

QIJBùKaM�NJ=OP�MJM�

@õöùm�SLMJ<?Sn:Q7OB

ù@S;Jü��JML�DÅ]hi+>

,-=>?_A=G:Lù��Dhù`M

:zT>IJ^ü�JML�K�NJ=OP

� �<nMþ�iAPò ®¯$j�SÓÙG

�JML�_¼c»c9K<?�NJ=O

_AL�üýS{ª¸c�Ôùþ��üA

7öüC���X;þ�A=BJS��:

��DêKjIB�J<?AJaJa;:

_<_éI[IJBù@S;Jü�NJ=

OPo<p>:;<=O_A��SALù

��Dhù`M:�À�{��À|:+Ò

>IJ^ü�JML�@OP���d�i

���³�JMDÎüýAQ�SKGKG

��+Ò�JMDÎ:8�<I[IJ=OP

��üýÅ]h2¡8m_uv:�>J�

@=BL�DV�H>=>?_AøS�M

JM�J�D+ÒOBL�KK@i78;

L�@OPGý:2Êi=<=O>A��

ùzmA2³<i=<=OP�MJM�DA

×_*;^;<IJ^�@hù`M:ÜÝ

\:ÜX\:+Ò>IJ^ü�JML�SA

L�üýù�ù�.KaM�NJ=OP@

Oüý3:2Òþ�Dn<IJB����

ùm�Suv:7[Jù@S;JüP?K

> 3Y $\�SoS<ÖMU9@�N<I

J=OPg�>ISAGý:õö !�J

ML�@��IJ^L�Duv:&'>I

J=OP

� ��� =<_�MYZJ=>?P@Sþ

�GGAEü�DP

� ÌÍ� Å]hù;:i=<?�NJ=O

_A�%\:�Iõö?1SKGKGLûA

¤²_;^;<IJBùS²øü�NJ=

OP?�>I@[A�Bü�JMc�|¸

_=<=>?_AJ=ù==@Spj:@

[A�;Jù@S;Jü�giOY^7�

àSàûIJ=OP�L@Eü5>Jiù

DØL>IzVDèIIJü;K�kAi

Më<�Lù==>qG@J^ùü�JM

ã_>I;ý;JP�ù?F:ig_��

>=>?`M:5>J±²DhGhG�<

É�IA÷D�KI¤²D'<IJBù@

S;^IÍDüý¾<KO`M;KäéA

ª�¹ºªé:hGhGÕ<IJü;J�A

oS<zphSký�;Jù@S;Jü�

NJ=OP

� Å]hù��Å@üý]`_@º@Si

MLG;L�=@@[BùKA½�S*�

;J�JM³D_=<=>?_AÙü:7

ºiiM�L=@QIJBùKAMüMü

>IJB�����i7º:r��I>=

MAKüý����is<Ioý;K�k

JK;JA7º:S�KISJK;J�J

MãÕ�@o<IJü;K�kJK;J�

N<IJ=OP

� ��� =<_�MYZJ=>?P@S�

�Å@P

� Ít�  QAJ==@2->I[?L�

S�ùõöA=BJSg_;>?L�i¤

òK�>IS7[J`M;õöù;K<?

üi>�=HG_A�MJMõö�jTõ

öù":67õö�JMiù_=<=OP

67õöi7J:8�>IJü;K�kJ

K;J�&K�NJ=OPÅ]hgS^©

�\;+Ò�JML�iDJ=>?_Ai

�aGø�:÷ø\;+Ò�JM�@iA

õöùWXD=B38ù��:�Ô<IA

�ù��@ùõöùWX�>I��D>k

ý^0M�JML�S*�;L�@A��

_;J��q�q8�B�JML�@Su

v:uvOB�JML�i=Bü�NJ=

OP

� ���AL�Shù�i�M@A®`i

�M@O_Aø�:ShGhG8�<I>

=ML��ù AA�<�K67õö:C

JIS�MJML�_¾"ª:È��Bü

�NJ=O_AD�kWXùõU��1?

J;L�DoýZBDk;Jùü�iNJ



� 4ò%4�

=OP

� ±²ùSn�>IS67õö@io<p

>õö>I^©�\;+ÒDOB�JML

�S��i*�;L�@S;JüPÅ]

hKäéù;_=<=>?_AJ=@iD

JrýG�IJB�V<>·J=>?_A

�Müi>�=HGP>ü>Õ G�=>

?`M:AgioS<Käéù¤²D�

7J:�>òKwx:;<IAJ=ùõö

±²@SL�KKù��_=<IL�KK

ùL�_@[=O�A��Dy7:/@S

;J`M:Kä>I¤²D>IJ^Pýô

@iýô�ù67õö:CJIùKDD=

�F`M�JM;iaG@J=OP�MJ

ML�i?1�>I7J:oý;K�kJ

K;JL�@S;Jü�JML�DW6>

IV[?J�NJ=OP

� ��� =<_�MYZJ=>?P@S�

�Å@A��:P

� ëì� õö?1:�<IiA=?�èà

ó:�<IiAL�=@ù�µù�eS�

µ±pù4äK<?�NJ=OP	¾@i

i�aG��i=Bù@O_A�q@S*

à�ü*�A��{�ºå�Nåb��O

;��ÒÓ� ò>?¬:Æü;@z;h

_eFý�B`M:;<I[=>?P�M

J<?5>J�e:jIB?F:]`_;

hùÅÚ±²D�â\:z0>IA2*ù

È.D�bOB?F:A=BJSÒÓ;h

ùÅ>JÈ.D�bOB?F:A{|:z

T>IJ^PJ=]`_®Y�Y $:�}cù

LûK�D��IJ=O_A��Dø	O

B:SA�µù8h:jûIA����_

±²VDÁFAU�ùV�_@[Bü:ü

ü<IJBù@S;Jü�NJ=OP�

WGGSù^V:`<A��_îWG�B

`M:&'>IV<=O>An<IV<=

OP

� ��� =<_�MYZJ=>?PäåG

GAEü�DP

� &'� @S�DKKPÅ]hi+>=>

?_AoS<5>J±²D0<I��:`

BA¤²M^<Dkµù�Cù7[;m�

�>Io<IJ^P�>I�ù5X�>IA

kµùJaJa;S_~j>I=?½��

��|DL;>I÷^�JML�_@[�

kJJ�NJ=OP�ù�:A�=@Sh

M>Ii½�Tùþ�D¾<I[?�NJ

=O_PL�üýSi<�B×Tùþ��

J<?�La:�DnKB�A�c¥½|

Si<�:_Bù@S;Jü�àû?<>

IJ=OP

� ��� hMi=<_�MYZJ=>?P

ef�>IùmDo<?�[:AL�KK

ù�ÀMcùS:�=<IJ?KJ?ýkA

L�S�i�"_6<;JAefùÎlS

X?H;J�RFüýoo�FIJ?ù@

O_A�ù�V<:;<=>I=L�:+

>�YZJ=HGPpjS��ªùSüý

z³;YU�DJ?K[?Jù@O_A�

�Do<IJ=O�©ù»¥�#c¸:=

?å>�<_éI>=M`M@Où@A�

qù�LaS+>�;Jù@O_A��ª

üýùU�DoBùSoFGHIJ?K[

=OP

� LL:EüYU�D�JIJ?KJIA

Ké>IJ?K^`M:i@[B¤òK:

;<IJBý>Jù@A�J?iù@YU

�oY5È;hD\JIJ<I^KGJP

�M>=>?ý]hh��D°�>AL

ù¶·¸ù�ÀMcùS}çùY5È@=

�kA��ý:°>IYp²iJ?K^�

JM`M;L�D>IA�ù½�¤»àó

D=?jkµù�cÔ!c�üEü@;B

)^�^AhMJMYU�_��ª:=<

IA��:i>I¶·¸ù�ÀMcùS}

Shù`M:VlI:;<?üDA;B)

^�^�üB`M:�\>?J�NJ=OP

� �>Igief�>IJ^ýüù=�F



� 4ò�4�

DH`�JML�:;<IJBù@O_A

L�i�"_=<=HGù@A��i�ü

HIJ?K[=OP��ù=�F�>ISA

JaJa78�U;YU�_L�KKù�

J�"ù":J?KK?ù@A>ü>J?

K[Ô�;ü<?ù@ALù±²³´µù

�@S�d<�+çD@>dMüýAL�

üýjkµ�>IA¶·¸@;^IiJJ

ù@O_A����ùS}:�}:û<^

<�V;D7IB`M;�µDA±²�

µùS�iYX�>;_ýA;B)^¾<

IJ[?J�N<IV<=OP��ùVÜ

 �>I�MJML�D+>,-IA��

@�qi�"ù�@çD:¹º»¼½¾¿

À_@[;ü<?�JML�ùV��:¹

I?J�NJ=OPY��=<_�MYZ

J=>?PçD:Jüë:+>�YZJ=

HG@>?P÷�Âü

� �
�




