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Development of  Collection system of the road damage information Using mobile 

vehicle earth station for the Wideband InterNetworking engineering test and 
Demonstration Satellite “KIZUNA” (WINDS) 
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   Based on lessons learned from the Great East Japan Earthquake, the National Institute of Information and 
Communications Technology (NICT) developed a  mobile earth station using . This station is designed to use not only 
fixed terminal but also mobile terminal to deal with the multiple communication situations. In order to take advantage 
more effectively, we have developed road bump detection and transmission system using by this mobile station.  
  This system can detect height of bump and location of the damaged road caused by a disaster. To confirm the accuracy 
of the detection, the detected road bumps were compared with the observed data. As the results were satisfying, it was 
judged that this system is valid for emergency response phase of the disaster. 
 
Keywords : Disasetr, Road damage information, Mobile vehicle earth station, Wideband InterNetworking engineering 

test and Demonstration Satellite (WINDS) 
 

 
�������
'()��*+,-�./01*23,45*6��

�789:;<7=>?�<7+@A-�B�<7CD

E�FGHE,IJ.KLM,NOBPQ?R,ST*

UVWXY;��Z[ID\ ] ^_J*`EH6EI*

����.abG�EI*cCdefghA<7+@A

ijOklM,IB�m7[7nopAqrst;-�

7u'vw7lx�PypAqrz{�|}M~���

�����QOM,��ijO�A<J*'�C��M

,B�m�.��OM,7B����?R,S�

2011� 3� 11��FG4���'��7z���5H
'�A=�f��7���� B�E4NO*�3��

��.6�5OM,�����*�'A-�B�FG4

45�����7abfkl* ¡BF�4SNICT?6�
���'��7¢£ID�¤¥GABD¦§��B��

A¨�©ª�� �«¬¦§;­®�WINDSO¯°J±
70²³´=µ¶;­®�0²³´¶O¯°J.��G�

=s·¸9�de¹7UVWX�º7»}.¼ABD½

¾½¿.PÀH�HE,SÁ* 2016Â�=�B�FG4
Ã*6�Â�Ä�ÅÆ*ÇÈÉ��XV�«¬Ê Ë.

�ÌG�!"#$%&��� ÍÎ?ª�� �«¬¦

§ÏÐ.ÑÒG4Ó]ÔÕ�ÓÖÔS�

×s�'��B�FM,O-�=7WX};defg

hA<JØÙ?6UVWXBÚÛ?RÜ�8�IDX�

ijBÇÈÉ�,Sm7Ã�PQA7BÝÞ-���

;ÝÞ-�ß{�ÝÞàá7�É�ÝÞàá7âÉA<J

?R,S���'��B�FG4Ã��ãä�å6�e

�æçèé� A<.êE�ÝÞA<7-�ëì.íî

G4SGIG�e�æçèé� fïð7�ñò&*+

,��ab*61óBRô4NOID�-�õ�7ö7

Ãy?ëì.íî?�4�Ý6�÷ ø Ä7\ ù úûü?

R,ÓýÔSN7NOIDþ3����ÄA<?6�_��

��	
ijO
��

xÐA<.�±G�ÝÞ-�

��.abGHE,S�

Ás�Ö��� ���Ä��=�7þ.�,O/�cEd

eX��6\ � Ã_?-�=*�ôH`ÜÓ�Ô����'

��Ã���Ã_?-�=*�ôHE,Ó�ÔS�

mN?�'()��B�FG4z�����z*�r

M,UV��de��6UV�ºO×�* rM,NO

.!"G�0²³´¶*�©ü��# f$%�A<.

&'G�ÝÞ-���;T*àá��J7(�O(�G

4ÝÞ��.��W)�*+WINDSÍÎ?,�?�,Ý
Þàá(�-.,/0�1.��G4S�/0�1.q

±M������=*wIôH r�70²³´¶ID

ç
��ª1?,D�HC,ÝÞ-���.23��6

º4*¶OklM,NOB��?R,S�

� �5?6��/0�176Q��7A<789M,S�

 
�������� !"#$%�
� WINDS 76QO WINDS ±0²³´¶*:EH;<M
,S 
 
(1) WINDS&'(�
��=>B 2001 �*)"G4?e-Japan@*ABC

WINDS 6�NICT O JAXA Bk�?��G4¨�©ª�
� �«¬¦§?RÜ�2008�C�* H-DA*HEFG
HD��A�½¿.I3��J6[Y�±½¿7KL 

M*�ôHE,S�
WINDS7NATOOGHPFäQ�RsSOTPF�

RsS;U�¬�ªésSJ7 Ö :7�RsS.V:S

 No.42, 2018. 5



�

�

W4�
��X6���Y 1
��X;MBAJO�Z
¤[
��X;APAAJ.\´G�]p*�^_HêE
`Ù,NOB�a,ÓøÔS�

PFäQ�RsS*`EH6 1.5 MbpsID 155 Mbps7
.,B��?RÜ�¦§*\´É�4U 0b�cäQ

d*+Ü�eA,f �.T"7=µ¶+,,NOB�

�?R,SW4�U�¬�ªésS?6×gpA¦§�

�O�h*=µ¶ID7�i.j�G�k�lmQ.¥

E��i.noGH=G+,�M,SN7sS?6/'

3.2 Gbps 7�©��*7pGHE,ÓùÔSq 1 * WINDS
76Q.rMS�

�

(2) WINDS&)*�
� WINDS7&stu6 5�?RÜ�2008� 2� 23�*
EFGHD��v±�wID 11�]OA,S2020� 3�
W?v±BxWôH`Ü��J6yz{\745�|÷

}~.��GHE,S 
 
(3) !"#$%�+	,�

NICT?6����'��7¢£.�W3���Ã*�
�A��?&'B��A¦§��±70²³´=µ¶.

��G�v±GHE,S0²³´=µ¶6�WINDS 7�

PF�R/0�1O���Y 1
��X.ê±GH�

¤¥GABD 24Mbps7��©ü.½�?�,S�
� 0²³´=µ¶6��c 1��7��� 65cm7�W
�²���
��X�20W Ë�07�9��}nod�

q 1� WINDS76Q� � � �q 1 WINDS76Q

q Ö� 0²³´¶� � � �



�

�

3 ���b���`+�m��dA<?�7É�,S�
�d6q Ö *rM+@*0²7³�*\´É�HE,S��

���FZ[�UVde���¹O×�7 r.!"G�

��É�4�=µ¶6 Ka�?�Ã© 100�? rGAB
D24Mbps7f ���B��?RÜ��ó?�þ.�A
E¦§��³´¶745�deº4fe¦º4A<ID

Y�É�HE,%&?R,S�

-

.���
�����������
'()��B�FG4z�����z*�rM,UV

��de��6UV�ºO×�* rM,NO.!"G�

0²³´¶*�©ü��# f$%�A<.&'G�Ý

Þ-���;N*àá��J7(�O(�G4��Ã7

ÝÞ��.abG���W)�*¹[s+¦§ÍÎ?,

�?�,��ÃÝÞ��ab/0�1.��G�v±G

HE,S�/0�1.q±M������=*wIôH

 r�70²³´¶IDç
��ª1?,D�HC,Ý

Þ-���.23��6º4*¶OklM,NOB��

?R,S�

�  
(1) ����&'(�
=>�/0�16�0²³´¶³�*&'É�,s�

± PC;­®�³´ PC O¯°JO���**&'É�,
ÝÞ-���23 PC;­®��W PC O¯°JID�7
É�,S�

³´ PC *6��©ü��# O USB $%�B��É
�HE,S�©ü��# 60²³´¶³���7/ 

«Ë
¡¢ b�£7³9¤*&'M,B��Q*X�

H��©ü��# .�³�/ «Ë
¡¢ b�£7

³9¤*&'M,NOB��?R,SW4�USB $%�
6¥«/
� c7G*&'G�³´ P¦6 IDU*lÐ�
�É�,S�

³´ PC?6ÝÞàá7s�Os�G4f �7,�.
¥E��W PC?6³´ PCIDç
��ª1?,D�H
C,f �7j�Of �7§¨.¥@Sq 3 *�/0
�17�7.rMS�

 
(2) UDP/01234�
� �/0�16WINDS.©ª¦§ÏÐ7ê±.!"G�
&sG4SWINDS6«�¦§?RÜ���¬­BT®*
âENOf¦§¶?7�R¯°O=µ¶±?7,j�¯

°A<.©5,O RTTBT®*'�C 500msûü*A,S
N7+@A�²³´µ¶? TCP ��.¥@O,j�_?
7X·B²CA,45�¸	�c¸#ªM7n��²C

AÜ�¹ºp*����A�>.»`*ê±?�AES

W4�0²³´¶7¤¥�*¼½*+,�¾«¬¿0�

ÀAIDÁ�FM,SN�D.ÂÃG�³´Ä¦O�WÄ¦

_7��6 TCP ?6AC�UDP .Å±G4S4ØG�
UDP *6�� ¯°��;P,}~JBAE45�Æ·
7P,}~��.½ÇG4S�

�

(3) 56789:;��	
���<=,>�
����
?�&@A�
� 0²³´¶³�7/ «Ë
¡¢ b+ÜG*È'M

,³9¤*`Ù,G¶r7Éo.s�M,45��©ü

��# ./ «Ë
¡¢ bG*7³9¤*&'G�

¼D�4�©üf �[m/s2]IDG¶rÉo[mm].(�
M,45�ÊË7(�M,Ì�.Í±G4ÓÎÔSÊË7Ñ

ÏÌ�.±E,O�G¶rÉoBÐCAô4�ÉID�

CAô4�ÉW?7á?R,ÝÞ7àá�[mm]O�m7
_¤¥G4¬­?R,àáâ[mm].¼D�,ÑW4�¤
¥* ¡7AE@ÀÜ7`�(�M,NOB?�,S4

ØG�GÜÒf¶ÜÒ7+@AT®*ÓfIA7`6(

�?�AES�

�

(4) #$ PC� �B PC&CD�
� /0�1.ÔrM,O%ª�¨¤B�FGBÜ��w

;RECJ���.ÕMOqÖ7+@A×�K�rB��
,O�Ã*ÝÞàá7(�O.,.�wM,S 
� �W Ä¦ .ÔrM,Oq 57+@*Ø±*=q¨¤�Ù
±*j�f �×3B�rÉ�,Sj�f �6³´ Ä¦

B,�G4�ªÚ�×ÛO`úÉ�4Ü?��w=y7

ÝüÍü�Þ_7¬­�àá7l��w=y7ß{��

q 4� �©ü��# 7ÝÞàá¨¤�

q �� �W Ä¦ 7¨¤�

q ý� /0�17�7�



�

�

B�rÉ�,S�

�

(5) @AEF
GHIJ;K&@L�
� �/0�1?(�É�,ÝÞàá��7àü.(¾M

,45�!"#$%&��� £C7ßá=7×gÝ.

¤¥G�ÝÞàá��.aâG4S¤¥G4ÝÞ6��

�'��Ã*àáBF�H`Ü�ãäM,�7ÝÞ?R

,Sq 6 *abG4f �.rMSA`�åæ6q 7 *
rMO`Ü��ps�?�"G4àá7�É[cm]OÈ'
.�GHE,S 
� q 8 6��/0�1*+Ü(�É�4àá�O�=�
[?¼D�4àá�.çèG4�7?R,S½é7�É

+Ü�CêëÉ�4z{fì*çèêëÉ�4z{��

D�B�``ªÀWXº4*R,NOB`I,S���

FZ[�ÝÞ��BAE�?6�»`íî7R,f �

?R,Oï^�,S 
 
M�NO��
���'��7�FZ[�-�=>+wI@UVWX

ijOðñBâ�Á�ò©AWXfqrstA<B@W

C.3D�AIô4¢£ID� r�?�¦§��B�

�A0²³´¶.��G�0²³´¶7V:�}./'

1FIM45�ÝÞ7-���.(�-.,?�,/0

�1.��G4S�/0�1*+Ü�(�É�4ÝÞ7

àáóO�=�[?¼D�4àáó.çèG4¹º�`

`ªÀWXº4*R,NOBíî?�4SW4�(�G

4ÝÞ-�..,M,Ã_.(ôG4¹º�500Kbps û
ü7¦§�>.íõM����/0�1.v±?�,N

O.íîG4S�

ö[6�=s·¸97e�£÷A<*ø�G�/0�

17êë.¥@ù"?R,S��

�

úú���û�
[1]� Akira AKAISHI, Takashi TAKAHASHI, Mitsugu 

OHKAWA, Toshio ASAI and Byeongpyo JEONG, “Ka-
band Mobile Earth Station for WINDS”, 29th ISTS, June 
2013. 

[2]� ����'üýþ���ý×��	
������
�	F�WINDS.±E4 2016Â�=�XV�«¬
Ê Ë�Ì��
%��vol. 116� no. 144�
SAT2016-30�pp. 103-106�2016� 7� 

[3]� “$ XY��?-�ëìKL���Þ_.
Ã_
? � � � � ã ä � å”�
http://headlines.yahoo.co.jp/hl?a=20130803-00000056-
jij-pol, 2003.08.06 

[4]� ��åde�de'
�de
���� , “2007�
���"=��2007���Ä���=�Ã7deq
r*ºM,�[���”, de
�%&�z� 80 i, 
March.2008.

[5]� ��åde�de'
�de
���� , “�7 23
�;2011�J�÷=s����=�7-���de
qr*ºM,�[���;� 1�J”, de
�%&
�z� 82i, December.2008. 

[6]� ����
�����¨�©ª�� �«¬¦§
;WINDSJTb”�����
������Vol.53, 
No.4, 2007� 12�S 

[7]� Kenji Suzuki, et al.,�16APSK/16QAM-OFDM 3.2Gbps 
RF Signal Direct-Processing Transmitter and Receiver 
Communication Experiments Using WINDS Satellte �
�
%�, vol. 115, no. 241, SAT2015-40, pp. 137-140, 
2015� 10�. 

[8]� ÊË!×��0� ¬K"�7�©ü��#.±E
4Þ¤àá(�Ì�O�÷=s����=�*`Ù
,#± �� 31 Ïä�$

���%&úb�
pp.249-252�August.2011S 

q 6 � �/0�1*+Ü(�É�4àá�7f �O�
=�[?¼D�4f �7PÀ�^_�

������

�����

����
����

����

������

	���

���

����

����

�	��

��	��

����

�
��

�
����

������������

�
��
������

��
��

��
��

q ù �=�[�

q Î� (�óO�=�[ó7çè� � � �




