
 

MMS !I-3 3 A4GQ'.&7��� 
#"-X2�@I<7]2�R8 

 
 

Òś� Ɖ| 1lńÙ� Ó 2l�ś� Ƽ� 3 
 

1 ØŘ�º� ģĭÐØÐØǌ� ŖìØūŲůxƸJLR`ìØäę 
ǥ	274-8501 ¬ƒŧƏĻîƆÿǅ± 7-24-1Ǧ 

E-mail: csku18002@g.nihon-u.ac.jp 
 

2 Ŀ�º� ģĭÐØ�ĚĐ� xƸJLR`ìØůǥ	274-8501 ¬ƒŧƏĻîƆÿǅ± 7-24-1Ǧ 
E-mail: emori.hisashi@nihon-u.ac.jp 

 

3 Ŀ�º� ģĭÐØĚĐ� xƸJLR`ìØůǥ	274-8501 ¬ƒŧƏĻîƆÿǅ± 7-24-1Ǧ 
E-mail: sada.tatsunori@nihon-u.ac.jp 

 

� ĭūŲ*ǧƓƈ6� 3 Ľ�ŏƄSmO(#Ĥ6�%��H>k)ƜƦĂ�ÛŚŢ'ě�$(8�ĵƤ�ǧ

ŏƄSmO(#H>kƥ�;ƕ
ĪŚĂ(")#ŬƦ�8�%;ţŢ%�#)8ǩĵƤĠņ%�#ǧŏƄ

SmO(#ŷ���ƜƦĂ%ǧĭūŲ$ğ��ŷ���ƜƦĂ)łƲ;ƕ!�ǩğ�(ƜƦĂ;ŷ��8

((�7ǧĢÜƸư(ƛŴ#��ĄųǊ;�Ĉ��ǩƸưo(*_EjxƸJ_dimJekN[T;Ś

)ǧŕÛõ)ǡ)ŀƕƈxƸ;�ŕ�#)8ǩ�)ſĳǧ�ïƈƜŏ�6H>k;ƥ��8É²ǧŀƕƈ

xƸ�tàõ)ŉǑ;Ī��ŔŅ(�)#3ǧƥ�(ŏƄSmO;Ś)8ĪŚĂ;Ĥ6�%��ǩƱ)�

�ŚƈƜŏ�6H>k;ƥ��8É²(*ǧxǑŔŅ��àõ$(!�É²(*°Ɗ%'8�%;ŭ��ǩ 
 

 
Key Words: signage, visibility, mobile mapping system, 3D point cloud data  

 
 

�_�1�7�

 
� TOKYO 2020 4�)ü;ƛď�ǧǞǂÂ$*z)Ű¨

�ÏĠǗ�6�ŻŢ(Ĝ��9""(8ǩÁÃxƸŦ�

đƺ�8�ǡźõŋ�Ů�\jK@ET�$*ǧŌÑǙ

ƗĦĊƖ)ŗÊĜ�ǧÅŖųǊăÈĊƖ4ăÈƸ�ĊƖ

;ŇŚ�ǧè�Î)Jm`iL'Ű¨lŇ¨)Ûŕ;ţ

Ţ%�#)8ǩ2014ó(*įyǟ¸ƴ)ǔÖÅÀ;�Ĉ

�8�%$ǧǟ�Î)�ō'Ű¨;ţč�ÛƤÛǠ�'

�9�ǩŕÄ*bShÅ«ǥįyǟ4ğÞǟ¸ƴ'&Ǧ

�ŶÚ�9#�7ǧ{ü*ǞǂÂ)Om_Vhǟŵ;·

2�Ag<)ČÐ�vÚ�9#)8ǩè�)Ű¨�ō©

(¶�ǧßq�īû�98ǡźõ' 3Ľ�ÅÀ)�Ĉ(

*ǧSfMǥStructure from MotionǦ4 MMSǥMobile Mapping 
SystemǦǧÅoÇimImLDcV'&)MkJkFĊ

Ɩ�ŇŚ�9#)8�ǧSmOǆ�ƋÐ%'8�%4ǧ

ǡ�%'8�%�ƨǜ%�9#�7ǧö�'ĉņ�ĵƠ

�9#)8ǩ���ǧMMS ŵ;�Ś�#¯ý�� 3 Ľ

�ŏƄSmO*ǧŕŔ)ųǊ;�)00(�ĄųǊ%�

#�ŕ$�8�%)}(ǧŏƄSmO�$ŹĥŢ'J_

dimJek;ƕ�8agQT3Ī�8ǩ 

� Ű¨�ō©(¶��¯7Ž1*ǧœ(ǟĸ�(#Ňš

$(8ǩįyǂ(58�Á�ÎĢƕƈ)�2):�74

�)Ĵ�H>kĺŌ©čǇ� ǈƻŵƁ�1)$*ǧ´7p

�ÇH>k)1'6�ǧÌÇH>k4ưǗÇH>k;Ī

§ŇŚ�8čǇ;ŭ�ǧH>k;nÚǊǍ$ƹƀŢ(Ƣ

ƃ�8�%;đÕ�#)8ǩ���ǧOm_VhǟœĪ

)»ǜ%'8fQJdħ(*ǧH>k)ƜƦĂ��p�

8ćā4ǧŰ¨¢żƈǥǡǣƈǧǏ�)ƈ'&Ǧ,ǃĆ

�8�%)ǄƚĂ3Ɵ®�#)8ǩ�90$H>k(ǋ

�8ūŲ*ÛųǊ$)ĉņ�u$(7ǧŀƕƈxƸ)ŉ

Ǒ�H>k(q�8úǘ4ǧŰ¨¢żƈ;ãƭ%���

ı�¾Ǔ%'8ƨǜ�(7ǧĤ6�%�9#�'�!�ǩ

�96ƨǜ(ã�#ǧƓƈ6* MMS (#¯ý��ǟĸ

�) 3Ľ�ŏƄSmO;�ĄųǊ%�#ŇŚ�ǧŹĥŢ

(´7p�ÇH>k)ƜƦĂƥ�;ƕ!�ǩ2)H>kƥ

�(�ĄųǊ;Ś)8�%$ǧŀƕƈxƸ)ŉǑõ;ƥ

�Ÿ¿%�#Ď�698�%4ǧŰ¨¢żƈ(ãĀ��

�ı3°Ɗ%'8ĪŚĂ(")#ŬƦ�ǧH>k)ƜƦ

Ă;Ĥ6�%�#��ǩ���ǧŀƕƈxƸ;¨�')

İ$�ŕ���%�6ǧý69�ƜƦĂ)ſĳ�ÛŚŢ

'ě�$(8�Š»�Ł8ſĳ%'!�ǩ 

- 81 -

（21） 

土木情報学シンポジウム講演集 vol.44 2019 



 

 

�_MNiK�

�

� ��$ĭūŲ*ǧƓƈ6� 3Ľ�ŏƄSmO(#Ĥ6

�%��ƜƦĂ�ÛŚŢ'ě�$(!��;ĵƤ�ǧŏ

ƄSmO(#H>kƥ�;ƕ
ĪŚĂ(")#ŬƦ�8

�%;ţŢ%�8ǩ 
� 3 Ľ�ŏƄSmO(#ŷ���ƜƦĂ)ĪŚĂ(")

#ĵƠ�8ĉņ%�#ǧĭūŲ$*�ĄųǊ;ğ�(�

Ĉ�ǧ_EjxƸJ_dimJekN[T;Ś)8�%

$ǧ57ŕÛõ)ǡ)ŀƕƈxƸ;�ŕ�ǧĘ2#ƜƦ

Ă;ŷ���ǩĘ2#ŷ���ƜƦĂ%ǧŏƄSmO(

��8ƜƦĂ;łƲ�8�%$ǧ�)íş4nƍ�8w

ǚ;Ƈâ�ǧŏƄSmO;H>kƥ�(Ś)8ĪŚĂ;

Ʃƶ�8ǩ 
� 3 Ľ�ŏƄSmO(#ƜƦĂ;Ĥ6�%��H>k*

´7p�ÇH>k$(7ǧĭūŲ3µĹ)H>k;ãƭ

%�#)8ǩ0�ǧŰ¨¢żƈ(ãĀ���ı;ƕ
�

2ǧ�ïƈ)Ɯŏ%ǧƱ)��Śƈ)Ɯŏ(#�ı;ƕ

!�7ǧ�9�9)Ɯŏ(�)#íş4nƍwǚ(")

#3Ƈâ�#)8ǩ 
�

�

�_/=O\74-5�

�

� ŀƕJ_dimJek;ƕ
�ĄųǊ; Trimble Ůƙ

) Sketch Up 2015 ;Ś)#�Ĉ��ǩ6��*ǧĭūŲ)

ãƭH>k$(8´7p�ÇH>k;ǃƃ��bSh$

(8ǩųǊô�*ǧƸưðº� 6mǧÔƕ�� 15m )ǟ

ĸ�GkGmL;ĄÚ��Ƹư$(8ǩH>k*ǧŊƫ

ǟ(Ƣƃ�9#)8ÛŒ;bPm[%�#�7ǧĒ�ǡ

�* 2.5m$(8ǩ 
� Ē�ǡ�4ƸưðºǧÔƕ�(")#*ǧ3 Ľ�ŏƄ

SmO(#ƢÚ��3)%µĹ%'!#)8ǩ 
 
 
�_BT$)*,.$+-�W774-5�

 
�� sG^�6sY0m�

� ƜŏƈǥH>k)ƜƦĂ;ƥ��8zǦ�H>k;Ɯ 

6��� �ĄųǊ%H>k)ǃƃ(")# 

Ʀ�8ŀƕJ_dimJek;ƕ
ǎ)Ɯŏǡ�%ƜƦ

�ƃǥH>k;ƜƦ�8�ƃǦ;ƢÚ��ǩ 
� Ɯŏǡ�*ǧ6�� (ŭ����xƸļǋ)ĢÜġƢ

(ǋ�8Ű¨�ō©Ĝ�C>Uf>k�3)(ơƳ�9#

)8Ƹï)ŀƕƈ�Ű¨�'�6ƜƦ$�8ƯǒǧƱ)

��Śƈ�Ű¨�'�6ƜƦ$�8Ưǒ;­Ƈ%�#)

8ǩ�ïƈƜŏ(��8Ɯŏǡ�* 1,560mmǧƱ)��

ŚƈƜŏ(��8Ɯŏǡ�* 1,175mm%��ǩ 
� ƜƦ�ƃ*ǧƸưtÓ( 9Åŏ×Ä�8ǩH>k�Ƣ

ƃ�9#)8�ƃ; 0m %Ƈ�8%ǧ7m
15m ) 1m Ǌ

Ǎ;ƜƦ�ƃ%�#)8�%�6ǧ9Åŏ%'8ǩ 
 
�� )
��
�6#.(%DF74-5�

� ŀƕƈxƸ(58ŉǑ�H>k(q�8úǘ;�6(

ÛŚŢ'ě�%�#ý8�2(ǧ_EjxƸJ_dim

JekN[T$(8 PTV Ůƙ) Vissim 10 ;�Ś��ǩ

Vissim *ǧƌ¨Ʊ4WLǧŀƕƈ'&Ĺ�'Ű¨�;Ƭ

á(�ŕ�8�%�°Ɗ$(7ǧĭūŲ*Vissim10;�

Ś��ǩ 
� ŀƕƈxƸ(58ŉǑõ²);ƇĆ�8�2(ǧŀƕ

ư(��8ŉǑi]h;ŭ�HmYLŃŌ A
F4);Ś)

�ǩHmYLŃŌ*ǧ(8ųǊbSdmh(�)#ǧ1
z(�7)L^mL�nÚ)ě�;p¼8%ǧ�)ŀƕ

ư)HmYLi]h��p�8�%�Úƅ�9#�7ǧ

�)ě�%ķƚ;U�� (ŭ�ǩU�� )ķƚ(�)#ǧ

HmYLŃŌC(ťø�8ŀƕƈxƸ)ŉǑ*ǧ�$(

xƸ)ǛƂ'Om_Vhǟ(ªĝ�8�%�ŭ�9#�

7ǧ�9~oŃŌ��p��É²(*nħŢ(xƸň�

�ľ�8�%�ơƳ�9#)8ǩxƸň��ľ�#�0


ǖģïŢ'ŔŅ$*ǧH>k;ƜƦ�8~£)»ǜ$

(8%Ƈ�ǧĭūŲ$*HmYLŃŌC0$;ãƭŃŌ

%�8ǩ 
�

6��� Ű¨�'�6ƜƦ$�8Ưǒ�

- 82 -



 

 

U��� ųǊbSdmh(��8HmYLŃŌ 

 
 
 
	_#"-�sY<6X2?E�

 
�� #"-�sY<74-5�

� 6��*ǧ(8�šŏA(×Ä�8 Śƈ�ǧţŢÅB
(¡Ƽ�80$)ƕ¨;òǗŢ(ē)�Ş÷À$(8ǩ

 Śƈ�AÅŏ;�š�ǧBÅŏ;¡Ƽţĺ%�#žư

ǀċ;ƕ
ǎ(ǧăÈ%'8H>k;šƛ�8«Ǌ;

�ƜƦ�%�ǧH>kšƛü(�)�Ý;Ŗƞ�8«Ǌ

;�ƦŪ�%�8ǩ�ƦŪ�ü(¡Ƽţĺ,Ű¨�8ƕ

Ő��ƕ¨�%'8ǩH>k*ǧz;Ŀ��¡Ƽţĺ,

å��%$§ĳ�šĔ�9��%%'8�ǧ�9~£)

LRQ\%'8�ƜƦ��98�%(57�ƦŪ�4

�ƕ¨�%)
§ĳ�ý698�%(ŝą�8ǩép6

)ūŲ$*ǧH>k*Ƨ28�%~o(ƛ�8�%� 

Śƈ)�ō'Ű¨ėĕ%'8�%�Ĥ6�%�9#�7ǧ

�ƜƦ�)ǄƚĂ�ŭ�9#)8 5)ǩ�96)�%�6ǧ

ĭūŲ*�ƜƦ�()1ũţ���Ý%'!#)8ǩ 
� 0�ǧĭūŲ(��8ƜƦĂ)Úƅ%�#ǧrǊnƎ

$)
�ƜƦĂ�%*Ïæ)í�(8�%(ŝą��)ǩ

nƎŢ(ƜƦĂ%*ǧH>k;�(%8%ǧƛ4�)H

>kǧ(8)*ƛ�4�)�ƃ(×Ä�8H>k*ƜƦ

Ă�ǡ)%�9ǧ�)Ʒ)É²$*ƜƦĂ��)%�9

8ǩ���ǧĭūŲ*z)uƝ4Ɯ¥'&�úǘ�')

�ĄųǊ(#ūŲ;ƕ'!#)8�%�6ǧnƎŢ'Ɯ

ƦĂ;Úƅ�Ǔ�ǧH>k�&)űõƿƔ�9�(ƛ�

#)8�;Ƙ��ě�;ƜƦĂ%�#)8ǩ 
 

 
6��� H>k)ƜƦ%ƦŪ(")# 

6��� ǕľŜ�)n�%ƜƦĂ)ŷ�Ġņ�

�

�� X2?E�

� �ĄųǊ$Ƙŕ�98GkGmL;Ɯŏƈ*H>kĠ

¶, 15mÅŏ�6 7mÅŏ0$Ťƺ�8ǩ�)1mǊǍ

((8ƜƦ�ƃ(#�9�9)ǕľŜ�;Ėú�8ǩ6

��(��8oǁ*ǧƱ)��ŚƈƜŏ$)HmYLŃ

ŌB(��812mÅŏ$Ėú��ǕľŜ�$(8ǩƜ

ŏǡ�4ƜƦ�ƃǧ�9�9)HmYLŃŌ;Ž1²:

�ǧǕľŜ�ě*144Ĳ%'!�ǩ 
� �Ĉ��ǕľŜ�(#H>k)ƜƦĂ)ŷ�;ƕ
(

(�7ǧ÷ǥǪǦ;�Ś��ǩAdobeŮƙ)Photoshop
;Ś)ǧƛ�#)8H>kǁ�)ZEMhě;B?kT

�8�%$ǧĭĮƛ�8-�ZEMhě%)¤²;ƜƦ

Ă%�ǧě�©�8ǩ6��(��8pǁ*ǧƜƦĂŷ

�)n�$(8ǩ 
 

XǫƜƦĂ[%]ǧAǫH>k)�ZEMhě[pixel]ǧBǫƜ

Ʀ$�#)8H>k)ZEMhě [pixel] 
 
 

_sY<�C[6R8�

 
�� 3;SsG7V2�#"-�sY<!C[�

� 6�	 *ǧ�ïƈ)Ɯŏ�6H>k)ƜƦĂ;Ƙ��

Ff[$(7ǧÀ)oǁ*Vissim;�Ś�#ŷ���Ɯ

ƦĂǧpǁ*ŏƄSmO;Ś)#ŷ���ƜƦĂ$(8ǩ

Ff[)ùŔ*ǧ./Í©')�%�Ƨ1¯98ǩ�)

ſĳǧ�ïƈ)Ɯŏ�6ŃŌ AǧB űõ)ŉǑ(�)#ǧ

´7p�ÇH>k)ƥ�;ƕ
É²ǧŏƄSmO;Ś)

#ŹĥŢ(ƜƦĂ;ŷ��8�%*Īą %đŋ�8ǩ

ŃŌC(��8Vissim�Śħ$*ǧ13mÅŏ(#ƜƦĂ 

X = #
$ × 100ǥ%Ǧ ǥǪǦ 

- 83 -



 

 

6�	� �ïƈƜŏ(��8ƜƦĂ;łƲ 
 
� 80.8%ǧŏƄSmO�Śħ$* 12m Åŏ$ 84.2%%'

!�ǩsSmO(��8ƜƦĂ)í* 3.4%$(7ǧŃ

ŌC)5
'ŉǑ��ųǊ(#H>k;ƥ��8É²ǧ

ŏƄSmOo(ǃƃ�8z)�ƃ4ǧ�ĄųǊo$)ŀ

ƕƈň¨(5!#ƜƦĂ)�p�ƃ(Ɛñ)í�Ř�8ǩ 
 
�� Z-21ISsG7V2�#"-�sY<!C[�

� 6�
 *ǧƱ)��Śƈ)Ɯŏ�6H>k)ƜƦĂ;

Ƙ��Ff[$(7ǧÀ)oǁ*Vissim;�Ś�#ŷ�

��ƜƦĂǧpǁ*ŏƄSmO;Ś)#ŷ���ƜƦĂ

;$(8ǩ6�	%)ťƽŏ%�#ǧŃŌBǧC$*Ff

[)ùŔ�ǝ��#�6�ǧŏƄSmO$ŷ���ƜƦ

Ă*ǧVissim ;Ś)#ŷ���ƜƦĂ573�)�%'

!�ǩB%C(��8ƜƦĂ)òÆ�;ŷ��łƲ�8

%ǧŃŌ B $*ƜƦĂ)í� 0.6Ǥ$(!�ǩ0�ǧŃ

Ō C (")#* 9.4%)í;ŬƦ��ǩ6�
 (��8s

Ɯŏ)�Ƹwǚ%�#ǧŃŌA$*ƜƦĂ)+6"��

ƛ69')�%ǧ12m Åŏ57H>k(Ƶ���%$Ɯ

ƦĂ*¼þ�8�¶((8�%ǧ) 2ŏ$(8ǩ 
 
�� GQ'.&6)
��
�7���sY<�:J74-5�

� 6�	(��82")Ff[;łƲ���%(57ǧ�

ïƈ)Ɯŏ�6´7p�ÇH>k)ƜƦĂ;ƥ��8(

(�!#*ǧ3 Ľ�ŏƄSmO(#ŹĥŢ(ƥ�;ƕ


�%)ĪŚĂ;Ĥ6�%��ǩœ(HmYLŃŌBűõ

0$)ŉǑi]h;ãƭ%�#ǧH>kƥ�;ƕ
É²

(*ǧŏƄSmO;Ś)8�%�Īą %Ƈ�698ǩ

ŕŔųǊ;�)00(ƥ�$�8ĉņ%�#ǧŏƄSm

O)ğ�)ŇŚņ%'8°ƊĂ;ŭ��ǩ���ǧƱ)

��Śƈ)Ɯŏ�6H>k;ƥ��8É²(�)#*ǧ

6�
(��82")Ff[)łƲ�6ǧƜƦĂ(+6"

��ƛ698�%;ŬƦ��ǩòÆ� �(ũţ��É

²(*ǧƜƦĂ)í*HmYLŃŌ B $ 0.6%$(!�

�2ǧBűõ)ŉǑi]h0$ãƭ%$�8°ƊĂ;Ī 

6�
� Ʊ)��ŚƈƜŏ(��8ƜƦĂ;łƲ 
 
�#)8%3Ƈ�698ǩ�)°ƊĂ(")#*ǧŏƄ

SmO(#z)ǃƃXOmk;Ë4�ǧĵƤ�8�%(

5!#Ĥ6�($�8%đŋ�8ǩ 
 
 
(_� �7�

�

� ĭūŲ$*ǧ3 Ľ�ŏƄSmO(��8H>kƥ�)

ĪŚĂ;ĵƤ�8�2ǧğ�(�ĄųǊ;�Ĉ�ǧ_E

jxƸJ_dimJekN[T$(8Vissim;Ś)8�

%$ǧĘ2#ƜƦĂ;ŷ��łƲ;ƕ!�ǩ�)ſĳǧ

�ïƈ)Ɯŏ(��8´7p�ÇH>k)ƥ�;ƕ
É

²ǧŏƄSmO$)ĵƤ�Īą$(8�%;Ĥ6�%�

�ǩ���ǧƱ)��Śƈ)Ɯŏ�6H>kƥ�;ƕ


É²(*ǧĩ'8ĵƤ;ƕ
�Å)(8ſĳ%'!�ǩ 
� {ü*z)ǃƃXOmk;)�"�ĵƤ�8�%4ǧ

ãƭ%�8H>k;Ë4��%ŵ;ƕ
vÚ$(8ǩ 
�

5R>H�

1)�  įyǂřĶ¦�çǫÁ�ÎĢƕƈ)�2):�74�)Ĵ

�H>kĺŌ©čǇ�ǈƻŵƁ�ǧǬhttp://www.sangyo-

rodo.metro.tokyo.jp/tourism/595c569d81ba35a65e2734d9e0daf4e9.pdf

ǭǧǥ�ĉ 2018. 7. 23Ǧǩ 

2)�  ÒśƉ|ǧńÙÓǧ�śƼ�ǫMMS;Ś)�3Ľ�ŏƄS

mO(��8H>kƥ�,)ƾĀ°ƊĂ)ĵƠǧÃĬØ�

ƩĞǐF3 �ÃĬăÈØ  ǧVol.74ǧNo.2ǧpp.I_29 - I_37ǧ2018ǩ 

3)�  KeklJl[hm>kƓǧǉêĿ�ƣǫŀƕƈ)ųǊǨ

ŖƩ%SI>kǨǧpp.75 - 82ǧǢê�ő�ǧ1974ǩ 

4)�  xƸAGjKmlbYgR=Ʈ½ǫ��xƸļǋ)ĢÜġ

Ƣ(ǋ�8Ű¨�ō©Ĝ�C>Uf>k� ĢÜġƢƁǧ

pp.45 - 74ǧ2007ǩ 

5)�  ép¹ƑǧśtnĈǧ³ëŨǫŀƕƈųǊ(��8H>k

ǃƃ)�ıĉņǧĨƝlSI>kūŲƪŎǐ� No.7ǧ

pp.25-28ǧ2011ǩ

- 84 -




