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ロボット知能ソフトウェアプラットフォームの開発
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1-2
ロボット知能ソフトウェアプラットフォームの有効性検証
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// �
�hD�J�2{a���Lê��H��G�XMc
// de�©LôõSe
env=rtc.env(“localhost”,2809);

// �����D��Ot�����»¼��Se
�hD�
// ���ê��O
�hDL�X
sdlC = rtc.local_component(“SDLConsoleIn”, 

”SDLConsoleIn”);

// �SDLEngineO�X
sdlE = rtc.local_component(“SDLEngine”, “SDLEngine”);

// �RT����ê��2��_DOYÛ
hdls = env.get_handles();
// SDLConsoleIn L��Se��_DOî�L��
sdlCh = hdls{“SDLConsoleIn0.rtc”};
// SDLEngine L��Se��_DOî�L��
sdlEh = hdls{“SDLEngine0.rtc”};

// �ñRTC����ê��2���O��
sdlCh.list_ports();
sdlEh.list_ports();

// ����å2ôõ
env.connect(sdlCh.ports{“SDLConsoleIn0.out”}, 

sdlEh.ports{“SDLEngine0.in”});

//  >ò�
sdlCh.active();
sdlEh.active();

// ¡��t�����L�Se|J¢�2£�
in = sdlE.local_ports{“SDLEngine0.in”};
in.addListener(new 
jp.ac.kyutech.SRP.Scripting.InPortListener() {

dataReceived(event) {
print(“Received: “+event.getValue().data);

}
}

// ¤��t�����»¼t��(1234567)2��
out = sdlC.local_ports{“SDLConsoleIn0.out”};
out.put(1234567);

SDLEngine x SDLConsoleIn 2����ê��OôõMct��r¥Ov2J�|��
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module Img {

/* vector and matrix type */
typedef double Vec3[3];
typedef double Mat44[4][4];

/* image */
enum ColorFormat
{
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};

struct ImageData
{

long width;
long height;
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@ OpenCV2.0ë�, CUDAÐ�
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���ËÌÊý�àì�3àì

³²
���	�������½

DE³²
>�FGH	Iôú�³²
���	���;A�ST·
¾Ô©ÍÎ���	���*¾Ô©Ô	Fno`	©í]X

(a!)GPU3A�I'CPUm,=fÎ()R A#ö1 
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�

PointGray�IEEE1394³²
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-��#*RGB
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�IEEE1394*Web³²
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�DE³²
>�FGH	Iimg.idlPôú·

>�FGH	I
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>�FGH	IP�NKL3"·
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��ÈV
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DE³²
>�FGH	IP�NKL³²
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�nZ[
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Web³²
A�I

ARAI
LAB.

OS Ubuntu 10.04

OpenRTM 1.0.0


>\�I']X^_,�
`aBSD
>\�I

• eTfi�jHk�DE³²
>�FGH	IPôú
• ��G±^z�	�u�P�ó*³²
���	���c�;í
9:Êý�àìRST
• ;/�³²
Pôú

���	���A�½

'OpenCV���	�����cañFE,

���	���]Xø>�'OpenCV���	���ËíñFE$]X,

http://www-arai-lab.sys.es.osaka-u.ac.jp/CameraIF/

Web³²
 Logicool Qcam Orbt AFÐ�
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LRFÕÑÒÓ��-9:#*ÒÓ���ÂÃ��
ÕÑ�¾��³©�45��-�á#ö1·

BC�
�ÂÃ��P=�>����i*
>���i*ij
kÆ��i-A�ST·

>�FGH	I�
!"�	��ÒÓÔ	F [mm]

Name:RangeData, Type:TimedLongSeq
!"�	��ê¨²�@ [m, m, rad]

Name:Odometry, Type:TimedOdometry
!"�	��@\����áp45 [m, m, rad]

Name:CurrentPosInit, Type:TimedOdometry
3"�	��áp45�67 [m, m, rad]

Name:CurrentPos, Type:TimedOdometry
ø	ûI�	��LRF���9:*Map���9:*

45�67�âãf�qr
'OpenRTM-aist-1.0.0, Linux,


>\�I']X^_,�
ýnþ=Þyrß~�gh����P#óö1·
`aBSD
>\�I-X�·

áp45�67�V	�±k©
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ijkÆ��i

-2558 500
-2537 553
-2531 499…

�>����i
''����ñ,

-781 869 -282 884
-174 886 -46 888
-1186 660 -580 672…


>���i
'2''l,����ñ,

LRF��

ê¨²�@

ÒÓÔ	F

()�+()

�	�\�ø Ï�����

1 m P 	 ­ # L
nLRF SICK LMS2xx
ÒÓÔ	F9:o8
nLRF URG ÒÓÔ

	F9:o-A�12
��;*SICK, Top-
URG�pÑ;í45
��RST;1·
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����ÕÑº/2Êý�*wKÂÃ���ä�Ý
-�P92��;�þ45-��#ö1·

BC�
�âã45678��i�qý)Ð��V
²	
F-��G±Ý�	�u�ÕÑW_ST·

�ÂÃÔ	F���ä�ÝÊý-J4$êG
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;��§z�	�u�RST·

>�FGH	I�
!"�	��³²
Ô	F

Name:CameraData, Type:TimedOctetSeq
!"�	��âã67

Name:LocalizedPosition, Type:TimedPose2D
3"�	��áp45�67

Name:CeilingPosition, Type:TimedPose2D
'OpenRTM-aist-1.0.0, Windows, Linux,


>\�I']X^_,�
ýnþ=Þyrß~�gh����P#óö1·
\�ëÇ�A��Jñ*BSD
>\�I-X�·
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�wKÒûr	�u�-�iRT���	���;1·

�t���	���P=*�s12CameraEyeComp���	���R"
PÐóö1·

����	���P=*���	���G��PW_STÐV
²F(��G±Ý�	�u�)
Rt�âã$Kö1·

�à	IGu>©P=���	���t�ëÇP*�§z�	�u��i�Ý
�*va%
a�i�Ý
�*³²
Êý9:���	���Rîöãö1·

wKÊý-�KLÂÃ�½ wÃ�2<fÊý

65



ÂÃÍÎ
Qd �'Þyrß~�gh��L��,

�
�
ijkÆÂÃÔ	F-�ÈP
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á#L2b�ÂÃ-J�·

>�FGH	I�
ø	ûI�	�'Provider,�ÂÃ���{|*

ÂÃ���9:

'OpenRTM-aist-1.0.0, Linux,
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`aBSD
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õ>Ò@PGMÊý���ÂÃGu>©�Ð2·
�"0"R~'���STØÙ,*"127"R�É�
×'�eØÙ,*"255"RE	'��STØÙ,
;#2·
�Êý��K��²��ÈP=*Ý@�¨ø>ù'resolution,��'%a45'origin,R	sâã2·
�Ý@�¨ø>ù'resolution,=*mc4;	sâã*1Ý@�¨�ø>ù-��12·
��'%a45'origin,=*Ik\©c4;�'45Pô120ãV-%�12·
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45��D�A�½ CG°	���ÂÃ;�A�½
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�	�	��jGu>�KSICK��LMS2xx�@	ù
�ÒÓÔ	F-9:12·
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9:fâã$Kö1·
�1mP	­#LnLRF URG ÒÓÔ	F9:o�
=!ã�/RST;1·

>�FGH	I�
3"�	��ÒÓÔ	F [mm]

Name:RangeData, Type:TimedLongSeq
ø	ûI�	�'Provider,�LRF���9:

ServiceName:LRF, Type:LRFInfo, IDL:LRFInfo.idl
'OpenRTM-aist-1.0.0, Linux,


>\�I']X^_,�
ti�Ý
�=GNU General Public License version 2
�í�;��âãö1·à	I�	¨�9È=CARMEN 
(Carnegie Mellon Robot Navigation Toolkit)�í�-x
W#$A�#$áóö1·
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SICK LMS2xx HOKUYO
URG-04LX

HOKUYO
UTM-30LX

LRF ûz	ô

TimedLongSeq LRFInfo.idl

interface LRFInfo
{

short getTotalScanPoints(); // �I�R�/ [points]
double getResolution(); // dqT [rad/point]

// (+):anti-clockwise, (-):clockwise
double getOffsetFOV(); // êG\��V [rad] 

}; // 3I>ù-0[rad]�12

\�ø�56P]ÑÐK��ÜÐ!3"�Å

SICK LMS 2xx'180deg, 0.5deg/point¾	¨,
�I�R�/�361'
dqT�0.5deg�rad<
êG\��V�0rad

a�

�

�

��êG\��V
��dqT

1I�R���B�
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3"�	��ÒÓÔ	F [mm]

Name:RangeData, Type:TimedLongSeq
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ServiceName:LRF, Type:LRFInfo, IDL:LRFInfo.idl
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TimedLongSeq LRFInfo.idl

interface LRFInfo
{

short getTotalScanPoints(); // �I�R�/ [points]
double getResolution(); // dqT [rad/point]

// (+):anti-clockwise, (-):clockwise
double getOffsetFOV(); // êG\��V [rad] 

}; // 3I>ù-0[rad]�12
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Top-URG'UTM-30LX,�ß�¾	¨
�I�R�/�1081'
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>�FGH	I�
!"�	��ÒÓÔ	F [mm]

Name:RangeData, Type:TimedLongSeq
ø	ûI�	�'Consumer,�LRF���9:

ServiceName:LRF, Type:LRFInfo, IDL:LRFInfo.idl
'OpenRTM-aist-1.0.0, Linux,
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interface LRFInfo
{

short getTotalScanPoints(); // �I�R�/ [points]
double getResolution(); // dqT [rad/point]

// (+):anti-clockwise, (-):clockwise
double getOffsetFOV(); // êG\��V [rad] 

}; // 3I>ù-0[rad]�12

\�ø�56P]ÑÐK��ÜÐ!3"�Å

SICK LMS 2xx�@	ù*��£ÑURG�@	ù
Ð��ÅÐ�	�	��jGu>�K���-�á·
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TimedLongSeq LRFInfo.idl
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Name:Horizon, Type:TimedDouble
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Name:Velocity, Type:TimedVelocity
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5
移動知能（サービス産業分野）の研究開発
「オフィスビル移動ロボットの知能化」



���
����	
��
�����������,
��������� !"#$%�&'(�)
*+�,	,-�.��/0���1

23�
� 45������6�78945�:;��7

8�<=>�?@AB
� ������C0�DE,�����FGH�

IJKLM�AB

� NOLPQRS�!"#$%TUVW����
�XY9Z[45�TU�\],^_`a�b
(Wc�

de%fg$h�
ij�kl%mno
(j�kl%mno
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
Eclipse Public License

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

!"#$%	0*+p�q
����5����

!"#$%$
&(

!"#$%$
��

����DE!"#$%$�
&'(�no�`n��1

�����!"#
$%$�����
���no�`
n���\�;�
���

!"#$%$
� W/0

!"#$%$
¡-¢��

�����!"#$%$
��������no
�£���!"#$%$
�*E¤¥�/0��
��no�`n�!"
#$%$�¦§¨©K
��/0���

����

�����

1ª������1ª�
!"#$%�	0*+

• «¬­\®¦G�¯°±

«¬­²N³¦G´�

µ¶�·¸)8¹

• ����ºl»h¼½��)

¾¿$ºh�����LÀ�

AB�!"#$%�

b¶LÀÁÂÃ

p���*���q�Ä8

ÅÄÀÆÇ

ÈÉ���eh�!Ê Ë5v

75



���
Ì0Í$%�ÎÏ¨©)��!e�$Ð�Ñ�Ì
0Í$%ÒMÓ�ij����WÔÕÖ×���D�
������\ØÙ�ÚÛ��1

23�

� Ë�ÍlÜ$m�Ý¥8Þß���W�����
àá�ØÙ��\¨ß����Wc�1

� ����5â�Z[����ã'Cä�åæ����
çWÔèéêW�ëBÅìB�èíî

� 0ïðñ/0�����de%fg$h��ò���
��WÔË�/0ñ�����<ÄÀAB

de%fg$h�

ij�Ì0Í$%�ÎÏ�)��!e�$Ð
�ÑÍ$%ÒMÓk$%�ij��1
(RS-232C)

(j�Ì0Í$%�óôk$%(Í$%ÒM
Ók$%)�(j��1(RS-232C)
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
Eclipse Public License

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

���	
��
����
����5����

L

����

����������� ��

ÅÌ0Í$%�ÒMÓ�bz��ÍlÜ$m

Å��ÍlÜ$m�DE������\ØÙ�Û(AB

ÅË�õö�\ÍlÜ$mç�Ý¥i©����DE

�\ØÙ��÷e����Ñàá�ØÙ��\�AB

Åøùñ/0�����6Ñú�ûüÜ!$ûýe�þA

��ÍlÜ$mW6�1

�����

Ë10v
����m��ºm

Í$%Örd	
�����5
Z[����
��<���À


Ì0ù
�����5
Z[����


��<���À

�Ì0ù
�����5
Z[����


��<���À

!e�$Ð

76



���
l�d�se¿�ÑÔ������ôk$
%�ij�Ô¡����Á������
D��
��Ì0ù�óô�(j���
�\���\�1

23�
� �������DE±Õ$	$ûÜ$����
� ����5â�Z[����WëBÅìB�èíî¥
� Ë��0ïðñ/0�����<ÄÀAB

de%fg$h�
ij�l�d�se¿�Ñ��ôk$%�

ij��(RS-232C)
(j�Ì0ù�óôk$%�(j��
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
 4H�����5â�!��1
!"�DE#$��1

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

l�d�se¿(%Ò��)(�)
����5����

����5�

Z[����W

èí&'

()*�

¾º$+Ã

�)èí&'

• ;,¨©K-�7.�/0

����!/

(01Ôºm��º$ç)

• 23ô����\�AB

ÅÄÀÆÇ

����

l�d�se¿
p����5W�À

�<�q

l�d�se¿
��

l�d�se¿
45QR

l�d�se¿
p%Ò��q Í$%Örd	

ÒM�ô
pàáq

����������� ��

����m��ºm Ë9v

77



���
l�d�se¿�ÑÔ������ôk$

%�ij�Ô¡����Á������
D��
��Ì0ù�óô�(j���
�\���\�1

23�
� defr�6� ±7�h�WGiAB
� ����5â�Z[����WëBÅìB�èíî¥
� Ë��0ïðñ/0�����<ÄÀAB

de%fg$h�
ij�l�d�se¿�Ñ��ôk$%�

ij��(RS-232C)
(j�Ì0ù�óôk$%�(j��
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
 4H�����5â�!��1
!"�DE#$��1

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

l�d�se¿(����)(�)
����5����

����5�

Z[����W

èí&'

()*�

¾º$+Ã

�)èí&'

• ;,¨©K-�7.�/0

����!/

(01Ôºm��º$ç)

• 23ô����\�AB

ÅÄÀÆÇ

Ë9vJR«8� 9:*�se%$

����

l�d�se¿
p����5W�À

�<�q

l�d�se¿
��

l�d�se¿
45QR

l�d�se¿
p����q Í$%Örd	

ÒM�ô
pàáq

����������� ��

78



���
"$;se¿�DE�����<�ØÙ�
=>�Ô¡�ØÙ�?G��K°�
Ì0ùóô�ÚÛ�(j��1

23�
� 2ìB��\�è�
� ����5â�Z[����WëBÅìB�èíî
� Ë��0ïðñ/0�����<ÄÀAB

de%fg$h�
ij�"$;se¿�Ñ�ØÙk$%�ij��
(j�Ì0ù�óôk$%�(j��
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
Eclipse Public License

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

<ØÙ=>À"$;se¿
�\�� (�)
����5����

¡�ØÙ
"$;se¿�ØÙk$%

����

"$;se¿

<

����

����������� ��

• defr�@�����K°7�h�

• <�6�AEBØÙ�\�AB

• <�������ØÙ�B Ô

C�-�DEçW�ÀAB

ÅÄÀÆÇ

FGHI01

"$;se¿
ij

"$;se¿
�D�<ØÙ
=>

"$;se¿
�D�<J�\

Í$%Örd	
�����5
Z[����

��<���À

¡�<ØÙ
pàáq

79



���
K�>Lse¿�ÑÔ������ôk$
%�MNk$%�ij�Ô¡�O�PQ¸
�K°�Ì0ùóô�ÚÛ�(j��1

23�
� 6��defrW�\AB
� ����5â�Z[����WëBÅìB�èíî
� Ë��0ïðñ/0�����<ÄÀAB

de%fg$h�

ij�K�>L�Ñ��ôk$%�
MNk$%�ij��1(RS-232C)

(j�Ì0ù�óôk$%�(j��1
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
 4H�����5â�!��1
!"�DE#$��1

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

K�>Lse¿�\��(�)
����5����

�f"�%

����5�Z[
����Wèí&'

����

����������� ��

RÁSTU Ë2v

ÅÄÀÆÇ
• <��f"�%(VWX)�YN

• Z��defr�[\�7.W!/

• l�d���s��<AB

�	 !"#$
%&'(

")*	+ ,"*	+

-.")

�	 !"#$
/0

�	 !"#$1
2345
�

67�8�9

�	 !"
#$���

")*	+

:	+
9;<=

>?)

@?)

ABCDEF
GD

GH

80



���
ëB]��^_¨©`aì�£b¨©KzBÍlÜ$
m�?c��de�©f±�\~�gr��	0-�
4h��ûh���\~�gr�;`/i��j�
AB KÔ~�gr�QR�=>��EÔkf�÷gÊ
�lm�£bWc�ûh��

23�
� ~�gr�;`45�n�o 50%pq

(����5 èrO)
� Gi�]��~�gr�QR�AB

� ��ij45�st¨©�K°Ô�-uh�vEQ
R�=>��E±wxìÅny ìÅbxì��j�k
f�÷gÊ�lm�£b

de%fg$h�
ij�.zBÍlÜ$m

Í$%ÒMÓk$%�ij��1(RS-232C)
(j�POM

�zeÖü�$�(f�$ü�$��{|)
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
 4H�����5â�!��1
!"�D�#$���1

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

��IJK;LM�N�OPQL
�RSTU	V�

����5����

�ûh���ÔzBÍlÜ$m�!/-��À�

zBÍlÜ$m�QR�\�ûh��W6�1

Õf}hºm/0�����DE�~¸���

��çÕf}hºm�éê��{����?���

@��6�1

��K°Gi�7W�~�gr���<� `a��1

����$;��b�����Ñ~�gr��wxì±

nyì�£b��¸©f�Ñ��1

��W�ûh��W������QRûh���
�

�)~E±~�gr��ò�QR�è��±kf�÷gÊ�

lm�£b�)��1

QR¿$	
����\

~�gr�4h
����bÔ�A�
�(

�¤
����bÔ�AÔ
�(

��
�h%eÖÊ�$e�

�¤
����¢�\&'
�@����)��
AB
����(

£§

���þB�

h%$��Ô

���

���± 2fg$���)CADjW¡¢¢��

ij�����DEzBÍlÜ$m�

	0-�de��CADC£ëB�����

81



���
¤¥¦se¿�D�Ô�����<�
ØÙ�=>�Ô¡�ØÙ�?G��
K°�Ì0ùóô�ÚÛ�(j��1

23�
� ����5â�Z[����WëBÅìB�

èíî¥
� Ë��0ïðñ/0�����<ÄÀAB

de%fg$h�
ij�¤¥¦se¿�Ñ�ØÙk$%�ij��
(j�Ì0ù�óôk$%�(j��
pOpenRTM-aist-1.0.0q

rdsehpt;uvq�
Eclipse Public License

wxyzB{|};`~�lg��2011

C���
����5����
!�����l$�e��$ ��$e����~�lg��
�� �
TEL : 028-684-7813  FAX : 028-684-7815
URL: http://www.fhi-clean-robot.jp/

<ØÙ=>À¤¥¦se¿�\��(�)
����5����

¡�ØÙ
¤¥¦se¿�ØÙk$%

����

¤¥¦se¿

<

����5�Z[����Wèí&'

ÅÄÀÆÇ

����

����������� ��

• defr�@�����K°7�h�

• <�6�AEÔBØÙ�\�AB

ÈÉ���eh�!Ê Ë§v

¤¥¦se¿
ij

¤¥¦se¿
��

¤¥¦se¿
45QR

¤¥¦se¿
�D�<J�\

Í$%Örd	
�����5â

Z[����

��<���À

¡�<ØÙ
pàáq

82





6
移動知能（サービス産業分野）の研究開発
「移動ロボット用基本知能のモジュール化」
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7
移動知能（社会・生活分野）の開発
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str_port:std::string:FTDI  ��¼�(uÙÚ<=¿ÀQ

wheelwidth:double lmn:o( ÛÜ6�KÝ�8Þ��
(ß':à

wheelradiusL:double lmn:o( ÛÜ6�KÝ�8Þ��
áâ

wheelradiusR:double lmn:o( ÛÜ6�KÝ�8Þ��
áâ

wheelcount1rot:double lmn:o( ÛÜ6�KÝ�8H�ãÄäå.æç8p�q�rÉ��H5

MaxV èé12(m/sec)
MaxW èék12(rad/sec)

TU=cC
u12jk12Q

TU=BC
u12êk12ëÕÖjìíQ
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����
7óîô=õöF(�*-×ØI÷ø��?ù=îIðú/8#$û
üý=12345Iæ¢/8	
��
ò

�MN�
� ��	
��
6cC/83412e�RTUþ�7ghi

=VW?��	
��
=Z[6���Á8��.~�R\]

� öF(�*-6�8õ×Ø=�'Î��IJ�VW?�2Ïf6
	K

� ��H+��F�
�½��
�÷�
�
îðúÚ]	
��
ò
jîuÕÖj��Q��RTC (Ubuntu/Windows)
jîðú��RTC (Ubuntu/Windows)
jÉo*RTC (Ubuntu)
jß���ß�
RTC (Ubuntu)
j��-�':RTC (Ubuntu)

�7g)*'(+,�-�
O Segway RMP� �!?BlackShip� �!

#$TU��H�+��Fst#$��7g
O LinuxuUbuntuQ, Windows
O OpenRTM-aist-1.0.0
O_`vw�C++

� *���Fux_yzQ�
{�|}=~�=��?BSD*���FR����L/0
{�~�=�6�?��6��yzI�������L/0
����?���I��K��L/0

����]f��_`)%
��(2011

îjï$ðñÚ]
	
��
ò

RMP��
	
��


Blackship��
	
��


ðú

ðú

TU=cC
u12jk12Q

IIS::TimedVelocity

�3  2011.10.11¡¢

� ��£�
�����
�������
[mail] robot(at)segway-japan.co.jp [URL] http://segway-japan.net

231-0002
¤¥¦§¨©ª«¬­®U¯°±¯ ²³´µ ¶·¸¹º»º

- �� : 
��b��K8î=ÕÖI?Éo*��=öF(�*-

�'Î��@Abß���ß�
��d�H�Ý��/8

- cC¼�( : Éo*��jß���ß�
��d�H?UIcC
- BC¼�( : ����Vî=�7ÕÖ��
- Configuration :cCÉo*��=��2

- �� : 
cC��Vî=�7ÕÖ��67��ðú/8VW=

%&'(=12IÛÜ/8

- cC¼�( : ����Vî=�7ÕÖ��
- BC¼�( : 12jk12u��jäå12Q
- Configuration : îb=��?ðú12� 

ù=^��	
��
:
(3)RMP!(4)Blackship! (5)Top-URG!
(6)GamePad, (7) WebÉo*

îjï$ðñÚ]	
��
ò

Name: Image
Type:TimedULongSeq

Name: HumanPos
Type:TimedOdometry

Name: Velocity
Type:TimedVelocity

Name : Scan
Type : TimedLongSeq

Name: Input
Type:TimedULong

Éo*��6�8

î=�"ü"=�B

ß��ß�
��#6�8
î=���"=�B

TU=cC
u12jk12Q

IIS::TimedVelocity
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òu	
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����
îjðñÚ]	
��
ò>?ù=^	
��
=YûGF(>Ú]G
F(P.��/8��#�dÐ�F=��H�+��F	
��
ò
O Top-URG	
��
 (Linux)
O WebÉo*	
��
 (Linux)
O GamePad	
��
 (Linux / Windows)

�MN�
Os��#dÐ�F�Ýd�H='(bBCIJÁ�

� ��H+��F�
Top—URG	
��
BC �ß�����d�H
WebÉo*	
��
BC ���d�H
GamePad	
��
BC ���-�':cC

u&H�j;)%�FG*'�d�HQ

� 7g)*'(+,�-�
O Segway RMP� �!?BlackShip� �!

#$TU��H�+��Fst#$��7g
O LinuxuUbuntuQ, Windows
O OpenRTM-aist-1.0.0
O_`vw�C++

� *���Fux_yzQ�
{�|}=~�=��?BSD*���FR����L/0
{�~�=�6�?��6��yzI�������L/0
����?���I��K��L/0
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��(2011

RT-M
%&'(
;) 

Top-URG

WebÉo*

GamePad

�3  2011.10.11¡¢

� ��£�
�����
�������
[mail] robot(at)segway-japan.co.jp [URL] http://segway-japan.net

231-0002
¤¥¦§¨©ª«¬­®U¯°±¯ ²³´µ ¶·¸¹º»º

Name: Image
Type:TimedULongSeq

Name: HumanPos
Type:TimedOdometry

Name: Velocity
Type:TimedVelocityName : Scan

Type : TimedLongSeq

Name: Input
Type:TimedULong

îjï$ðñÚ]	
��
ò.=��#dÐ�FÔ$	
��
=��+

GamePad

WebÉo*
Top-URG

��-�':=&H�
,-Iî��7ó
./=( 0�b��
~���K8

�12ÓÔP.JÁ�
m3.48R?Ú]
�5�6�676
��.�8cCR
48b_`89R�K

WEBÉo*=��
d�HI:Ó:;e�.
BC

��7ó��=
öF(�*-=
�'Î��6����8

Top-URGß��ß�
��#=
��d�HIBC
îL.=���B6����8
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ï<#$q�¼�=�(ò
>?@A BCDEF

����
GHÕÖ�Ý�IJL.?KLJ�è=MNKLIOJ/8��
��/8RTCò

� MN�
���)
Áï<#$Ú]
�PQôäRÚ]?ïSÕÖ��Ú]IðTÏU\]
�VW�X	
��
òb=�Y6��Z 
#$û=[\Á]^R\]

��H+��F�
�÷
�

�7g)*'(+,�-�
O SegwayRMP� �!?BeeGoÁ_
#$TU��H�+��Fst#$��7g

O LinuxuUbuntuQ
O OpenRTM-aist-1.0.0
O_`vw�C++

� *���Fux_yzQ�
BSD*���F

KLJ��ÝMNKLI`a��IJL.#$

Goal

4S=q�¼�=�(6��b¢
j n:o( q�¼�=�(
j KLÛ�q�¼�=�(
j KLOJq�¼�=�(
j KLðúq�¼�=�(

� ��£�
>?@A ×ØcADEc BCDEF dlefg
[TEL] 022-795-7025
[URL] http://www.rm.is.tohoku.ac.jp
h980-8579 ij§k�ªlm¬noplm6-6-01

�3  2011.10.11¡¢

RTC01

SUBSYSTEM1
ÕÖìí

��ÕÖ

odometry: TimedPose2D

path:Path

min_path:
PathSeq

OJ\]ÁKL

�IÕÖ

GHÕÖMNKL

M

L startP

goalP ��KL

BC12uv,wQ

GHÕÖ
ux,y,thetaQ

KLðúq�¼�=�(

cC��VKL6ðú/8
�û12uv,wQIBC

KLOJq�¼�=�(

cC��VKLqbGHÕÖ�
Ýrsðú?äåÁ_=$¡I
t/

KLÛ�q�¼�=�(

KLJ��Ý?
�IÕÖL.=MNKLIBC

n:o( q�¼�=�(

�ËäåÒ�ÝÕÖIÅ/

velocity:
TimedVelocity2D

��ÕÖ

rsðú?uvðú?äå
P�wÁ��	�:

KLðúIx�F6�V��)
Áï<#$��y
ÕÖÅ/>PQôäR?$¡t/Á_?m3I6	
��
IðTjZ[/8zb.$¡>Ú]=ÏUR\]

cC� ��ÕÖ?GHÕÖ
BC� ��KLq

cC� ��KLq?GHÕÖ
BC� ��KL

cC� ��KL?GHÕÖ
BC� ���û12

cC� ÌÊ�ËäåÒ
BC� GHÕÖ
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PQô��jPQôäRq�¼�=�(ò
>?@A BCDEF

����

(Ý�V��#d�H�ÝPQôIäR/8��6?�
û12IÏU0

�MN�
�{| Dynamic Window Approach6�8
F-�!ÁäRKLæ¢

�}=�G*�FI~��V��Á���/
�PQô��RTC='�[�6����/8
��#I'�[�\]0

�%&'(=�û12=cBCµ6���zb.
äRÚ]RðT\]0

��1�S�/$¡

�7g)*'(+,�-�
O SegwayRMP� �!?BeeGoÁ_
#$TU��H�+��Fst#$��7g

O LinuxuUbuntuQ
O OpenRTM-aist-1.0.0
O_`vw�C++

� *���F�
BSD*���F

����]f��_`)%
��(2011

���£�
>?@A ×ØcADEc BCDEF dlefg
[TEL] 022-795-7025
[URL] http://www.rm.is.tohoku.ac.jp
h980-8579 ij§k�ªlm¬noplm6-6-01

v’?�’
PQô×Ø

v?�
���û12 äR�û12

PQô

BCu�?�Q

cCu�?�Q

BCu�’?�’Q

cCu�?�Q

��12.�S�ÝÁK���ù=LL?
�S��ù�.4��äR12IBC

�3  2011.10.11¡¢

ï<#$<=��+

v,w

���

ï<#$��y

]^<=��+

v,w

q�(%�*

���

ï<#$>]^#$�FG-=�û1234m6���zb.��6PQôäRÚ]IðT\]

����ECOSCAN

• GH12�ÝKLI�
��?12jT12I~
��V��ÁKLIBC0

• �1��

��#×ØIPQô×ØI�óf/80PQô��	

��
=Z[6��PQôäR6��/8��#=
ÏUR\]

#$�����u�Q!#$\]u�Q

?��Ú URG� �!

v,w

v,w

PQô×Ø

v?�
���û12 äR�û12

v’?�’

cC BC

cC��W��#×Ø

BC�PQô×Ø

PQôäRq�¼�=�(

cC�3�� ò×Ø

BC�PQô×Ø

PQô��q�¼�=�(
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NPO¡î·�ßF}���FG-DEÚb! ¢£@A

���

MN�

��H�+��F�

*���F¤x_yz¥�

��£�

�¦�§���¨�K

BC�	© G*%&'(ª7��=«¬d�H

cC�	© G*%&'(=­®¹×Ø ¤¯°±²e�¥

&'(=GPS×ØI«¬j³�/8	
��
./´

³�/8zbR.�L/´

 ;
H�-6	© G*%&'(=ÕÖ×ØI«¬j

µ¶»�Ò6��!�·2Áª7��d�HI'(�!

D/¸b#$¸¤	© G*%&'(¥I¹Ö/8zb.!

RTK(Real Time Kinematic)�Ò6��!	© G*%

hº»¼°¼¼¯½¾¤¿ª«À¬ÁÂÃÄÅ°»°± ¤¿}o'���H�©
±Æ

ÇÈÉÊ¾�¼½Ë°Ì¼Ì°ÌºÌÅ¾ÍµÎ¾�ÏÐÐÑÒÓÓÔÔÔÊÕÖ×ØÙÖ×Ú×ÐÖÛÊÜÕÝ

M/Þß~à$¡î·�ßF}���FG-DEÚb¤¿*&*( �

_`áâa�ãBäå

GPS×Ø��	
��


æ�	
��
�

�2  2009.10.05¡¢

	
��
=Ù�+
µ¶»°­®¹I�KVçè�éOJ

çè�é�� =k2ÜB

êë`æì"üíî.ïî

B`J ¤Ù�5¥b�� ¤¹/5¥�ÝÜB

n:o( 6��ðäjr�ìñ�òóIôV�8

"üíî

B`J ¤Ù�5¥b�� ¤Ù�5¥�ÝÜB

«¬êëI�� ðTõ6ö÷f

êë=øù
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NPO¡î·�ßF}���FG-DEÚb! ¢£@A

��£�

hº»¼°¼¼¯½¾¤¿ª«À¬ÁÂÃÄÅ°»°± ¤¿}o'���H�©
±Æ

ÇÈÉÊ¾�¼½Ë°Ì¼Ì°ÌºÌÅ¾ÍµÎ¾�ÏÐÐÑÒÓÓÔÔÔÊÕÖ×ØÙÖ×Ú×ÐÖÛÊÜÕÝ

M/Þß~à$¡î·�ßF}���FG-DEÚb¤¿*&*( �

_`áâa�ãBäå

J�×Ø³�	
��


���

MN�

��H�+��F�

	© G*%&'(=ª7��

cC�úûIJ�×Ød�Hx�F¤­ÜÜÝüÖ°ÈÑÁ_¥

/8	
��
./´

JIÙG/8zbR.�L/´

S!Cô/8zb6��!	© G*%&'(=��ÁO

9��:×ØÁ_IýT�VJ�×ØIþ�U��S

J�×ØI�6!ÕÖÅ/Á_.(Ý�V	© G*

%&'(6b����ÁJ�=×ØÁ_IðTj³�

BC�9��:×ØÁ_IýT�VJ�×Ø

*���F¤x_yz¥�
�¦�§����K

�2  2009.10.05¡¢

	
��
=Ù�+

9��:J�jKL

GPSd�H
��	�¼��(b=êë

� ':�')6�
�9��:äROJ
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+,�o������q�¼�=�(ò
�
@A��DEF

����
Z =#$ûI+,�o����I�L�ÁRÝ��.#$��8VW=
q�¼�=�(ò./´�q�¼�=�(òI��/8b1�I]¡/8¨
ý.Z =#$ûI��6#$��8zbR\]bÁ�L/´

� MN�
�#$û=� Ïf67��[\67gR\]
(ver.1.0.�M@5�L.7g)
���=+,�o����=e,IÏU\]´
�MapInterfaceI~�/8zb.GUIè.o�Ðt/>#$û=]¡R
\]

� ��H+��F�

�÷
�

�7g)*'(+,�-�
O Segway RMP� �!?BlackShip� �!?BeeGoÁ_
#$TU��H�+��Fst#$��7g

O LinuxuUbuntuQ, Windows
O OpenRTM-aist-1.0.0
O_`vw�C++

� *���Fux_yzQ�
{�|}=~�=��?BSD*���FR����L/0
{�~�=�6�?��6��yzI�������L/0
����?���I��K��L/0

Leader :
��Ý�V��ÕÖ
<=ï<I6OJ

Follower :
Leader6ú/=�7ÕÖæ�I
�ô/8�6ðú

����]f��_`)%
��(2011

��ÕÖ

�3  2011.10.11¡¢

� ��£�
�
@A�ADEc ��DEF
[TEL] 075-753-5235
[mail] info(at)mechatronics.me.kyoto-u.ac.jpp
[URL] http://www.mechatronics.me.kyoto-u.ac.jp/
h606-8501 �
ªÌ�¬�B�Äô�y�� 303�F

- �� : �������	
��

- cC¼�( : #$û=GHÕÖ!Leader=GHÕÖj12
- BC¼�( : s#$û=��ÕÖ
- Configuration : ��Formation=e,

- �� : ��	
������������

- cC¼�( : GHÕÖ!��ÕÖ!Leader=GHÕÖj12
- BC¼�( : 123�5(��,äå12)
-Configuration : #$û=ID, 12èé5

- �� : ��	
������ !"#$�%&'()*
- cC¼�( :GHÕÖb�W��#d�H
- BC¼�( :GHÕÖb�W��#d�HI���Vd�H

- Configuration : Á�

- �� : +,����"#$�%&'()*
- cC¼�( :s#$û=GHÕÖb�W��#=��d�H

- BC¼�( :Z #$û=GHÕÖb�W��#d�HI
���Vd�H

- Configuration : Á�

ù=^��	
��
:
(5)RMPubeegoQ!(6)Urg!(7)MapInterface

�beego�RMPb��cBCIô�Vq�¼�=�(./´

��q�¼�=�(ò

j (5)IÏ�8zb.#$ûIÏU\]

#$ûR2�=��=b¢+

(1)

(2)

(2)

(3)

(3)

(4)

(5*)

(6)

(6)
(7) Robot 1

Robot 2

j� =�T� smIðT/8zb.\]

SegwayRMP200beego(G���*+(Q

(5*)
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°ÈÑ !ÐÖÕ"ÈØÖq�¼�=�(uZ #$û]^=VW=GUIQ
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@A��DEF
����
Z =#$ûI]^/8VW=#�GUI./´%&'($ó=%&J�è

.]¡IJKL/´�DEF._`�V+,�o������q�¼�=�
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]^R\]./´

� MN�
�%&J�è.=r'IÁcCIÙG
�H'Î(�6��).*XY6cC\]
�+,�o������	
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�Y6��Z #$ûI��6]^\]

�VW�X	
��
òb=�Y6��Z 
#$û=[\Á]^R\]

� ��H+��F�
�÷
�

�7g)*'(+,�-�
O Segway RMP� �!?BlackShip� �!? BeeGoÁ_
#$TU��H�+��Fst#$��7g

O LinuxuUbuntuQ, Windows
O OpenRTM-aist-1.0.0(Java)
O_`vw�JAVA

� *���Fux_yzQ�
{�|}=~�=��?BSD*���FR����L/0
{�~�=�6�?��6��yzI�������L/0
����?���I��K��L/0

�IJ

+,%+%&'(

 �r%&'(

,-.%&'(

12�éVW

/�	�:��	�&H�P

��H�+��F�0=F� ����'(

� ��£�
�
@A�ADEc ��DEF
[TEL] 075-753-5235
[mail] info(at)mechatronics.me.kyoto-u.ac.jpp
[URL] http://www.mechatronics.me.kyoto-u.ac.jp/
h606-8501 �
ªÌ�¬�B�Äô�y�� 303�F

�3  2011.10.11¡¢

q�¼�=�(=��

12�¼�(

34=o�ÐID
34=e,
 �r=��12

VW�X�%&'(ÕÖ

VW=xy5q?M@12

VW�X

+,�o�������%&'(=
ÕÖ×Øb
67$d�H

- �� :+,�o������	
��
ò��8
VW�X	
��
ò<=3�Iæ¢

- cC¼�( :�%&'(=ÕÖbLRF=d�H

- BC¼�( :+,�o������<=×Ø
��8VW�XOJ<=×Ø

- Configuration : Á�

MapInterface0

��F>H'Î�=
6�8]¡cC

q�¼�=�(=�½

H'Î(�>��FI���?94��V%&'(ò$:J�è6%&'(ò=�IJ>
OJ�éVWI�*+*É
6cC/8zbR\]

�q�¼�=�(=¿À��+,�o������
	
��
ò=(�
I
�=zb

%&J�=94
;�d�H6�
�?
%&J�Iæ¢&94

#$7ó=-.
J�è.#$��VK

%&'(Ió�

�IJ=cC
J�è.�IJI
H'Îor� '�/8

�éVW=/�
J�è.OJ�éVWI
��63/.�8

��+

%&'(ò(3�) PQô×Ø
-.%&'((3�)

�
�Í��=s �IJ
+,%+

VWl=M@12 �r 12�éVW
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� MN�
O iPhoneb=U�IÙG
O�wÁHF�6�g\]
O iPhoneè��-�':;) =����6�8��Á%&'(=]^

� ��H+��F�
�(�

�

�7g)*'(+,�-�
O Segway RMP� �!?BlackShip� �!? BeeGoÁ_
#$TU��H�+��Fst#$��7g

O LinuxuUbuntuQ, Windows
O OpenRTM-aist-1.0.0(Java)
O_`vw�JAVA

� *���Fux_yzQ�
{�|}=~�=��?BSD*���FR����L/0
{�~�=�6�?��6��yzI�������L/0
����?���I��K��L/0
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q�¼�=�(=��

- �� :iPhoneb=U�IJK!;�d�HI�BjÏ[C
RT�FG-6BC/8´zz.�%&'(<=3�IBC/8´

- cC¼�( :Á�

- BC¼�( : (TimedDouble) #$%&'(=����12[m/s]
(TimedDouble) #$%&'(=��äå12[rad/s]

- Configuration : (int) iPhone�Ýd�HI;ý'8;�¼�(D�

iPhoneè;) =����+

��-�':b�P=Ú]IE/8
;) =����I¡¢´

ú1=cCdÐ�FRTCb
��6Z[R\]

%&'(��RTC

��-�':RTC

iPhoneU�RTC

%&'(��RTC

��-�':RTC

iPhoneU�RTC
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EBFG H¦IuJK�L@AQ

��£�
JK�L@A H¦DEF
H¦ I
h135-8548
>�
M>¬NO3-7-5 JK�L@A DEP11Q32 
email: shibaura.hri.goikenQatRgmail.com
URL� http://www. hri.ee.shibaura-it.ac.jp/index.html

���
âST����U=VW���-Ú�Wii"=q�(
%�*(Wii Remote)IRTq�¼�=�(f´
Bluetooth.¿À�VWii Remote<=cCId�H¼
�(�Ý~�\]´

MN�Wiiq�(%�*IX�I6~�\]
�q�¼�=�(=�i	�6��st12q�( %
�*I~�\]
(Y�Î��!�*�'�q�(%�*!WiiÐ*�F&�:!
WiiMotionPlus67g)
�ZCðT��8,�=12q�(%�*I[��V
¹Û
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Wii Remoteq�¼�=�(ò Ù�+
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•WindowsXP Pro SP3
•OpenRTM-aist-1.0.0-
RELEASE

•Visual C++
•Visual Studio 2008
•Windows WDK 6001.1800

q�¼�=�(m cC¼�( BC¼�( n�

WiiRemoteAgent LED,]$Ú] WiiRemotecC�� WiiRemote6,-�oq��:I>�!c
C��V��I¼�(�ÝBC/8

WiiRemoteTranslator WiiRemotecC�� WiiRemotecC5 WiiRemote=cC��I&H�jT12=
d�H6pe��BC/8

WiiRemoteToNXT WiiRemotecC5 NXT=	�H345 &H�jT12cC�ÝNXT=	�H34
5Iæ¢/8

NXTRTC NXT=	�H345 ��#d�H OpenRTM-aist-Python=#�)
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DFIT(Dual Floor Image Tracking)
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[1]���@!H¦I!����������n:o( "�DFIT(Dual Floor Image Tracking)=%ÐF(�üè6¡bù=�5
(%&G*�FjoÉ(%��F����09) 
[2]���F!H¦I!�����2Éo*�Ý=L0��I�KV#$%&'(=d':ßq���(2007�2·��A� ��@����) 
[3]B���!H¦I!�����DFIT"�=9�bRTq�¼�=�(f(%&G*�FjoÉ(%��F����08) 
[4]��úg!���ú!�� ¡��3¢��æ¡6�8����!·�A�£ Vol.66!No.2 p.261-265(2000)

IP7000BD
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jWindowsXP
jMicrosoft Visual Studio 2008
jRT-Middleware(OpenRTM-aist-1.0.0 Release)
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InPort Data_in TimedCharSeq NMEA0183×ØIcC¾
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GPSq�¼�=�(þ�

�3  2011.10.05{d

����]f��_`)%
��(2011

GPS���	
��
��	����(
•`a
•cdef
•NOPij
)m_23$%'��6m_����;kl)��2����	
�
��E�#�3$%`abef���6��O�#E�>?;kl#
$%3*(GPS��$ s�6��w��#�E�>?;�#ZA(
��{
��	���6<�=��#�3$%

{
��	���#�(GPS�
	�@6���?
@GPSkl�����	
��)���?)� �

��	���12��3$%GPS�
	�6��¡¢
�£¤���$ GPS
��	���)¥¦$ '@
#(���	
��
��	���6DE�=>?�
;A3$%

w�§¨�
Windows XP professional , Visual Studio 2008 (C++) , Open-RTM-aist 1.0.0-Release
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[1] OpenRTM-aist Official Web Site (URL: http://www.is.aist.go.jp/rt/OpenRTM-aist/html/)
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Ubuntu 10.04 LTS
Windows XP
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[1]OpenRTM-aist Official Web Site (URL: http://www.openrtm.org/)
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¼�(t§¾ d�Hm¨¾ d�H©¾ ª~¾

InPort InputTargetVelocity IIS::TimedVelocity2D 12y8k12IcC¾

OutPort TxPDOMsgRight RTC::TimedOctetSeq 	�H<=123�5¾

OutPort TxPDOMsgLeft RTC::TimedOctetSeq 	�H<=123�5¾
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InPort Receive_PDO_
1_Parameter 

RTC::TimedOctetSeq ¾

InPort Receive_PDO_
2_ameter 

RTC::TimedOctetSeq µ²¯ÜÑÖ! 67��=¾

3�5¾

InPort Receive_PDO_
3_Parameter 

RTC::TimedOctetSeq ¾

InPort Receive_PDO_
4_Parameter 

RTC::TimedOctetSeq ¾

OutPort Transmit_PDO_
1_Parameter 

RTC::TimedOctetSeq ¾

OutPort Trasmit_PDO_2
_Parameter 

RTC::TimedOctetSeq p�q�rÉ��H¾

OutPort Trasmit_PDO_3
_Parameter 

RTC::TimedOctetSeq ¾

OutPort Trasmit_PDO_4
_Parameter 

RTC::TimedOctetSeq ¾
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ProxyRTCþ�
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Seq 

p�q�rÉ��(¾
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RTC::TimedOctet
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OutPort result 
Localization 
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コミュニケーション知能（社会・生活分野）の開発
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