
ƆOƺɨʄ˄ʛˆʦʞʢɭƌi:  
IoTɮƆOƺɑɻɀ

ɀ
ɀ

˚ùą˅ʔ˄ʋʳˆˀɭ4ŤITS�%ɀ

ɄɄɄɄɄɄɄ 

Masaaki SATO, PhD 
Project Associate Professor, Keio University, Visiting Senior Research Fellow, National University of Singapore�



ƆªŲ��

¨  !ƋɄǩúˈəɨɎɄɳəɌɓˉ 
¤  ÎÏƂ���ìŧ˅ʷʡʃʂŒŠŗǾĳ�<îà 
¤  ʔ˄ʋʳˆˀ~ţ��(NUS) Visiting Senior Research Fellow 
¤  ưč˓~:Aűʾʄʘ˄ʖˈ�NˉɅ�Đ4ű 
¤  ]�(ìŧ˅ʷʡʃʂ), ISO/TC204 ~ǧ¢Ǟ� 

¨  1996±Ʉ4ĂɄÎÏƂ���Ǿĺ�Ë��Ǖ5� 

¨  2000±Ʉ3ĂɄÎÏƂ���Ǿĺ�Ë��ǕZđ 

¨  2000±Ʉ4ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗǾ]�HĄ(,�)ơŜ5� 

¨  2002±Ʉ3ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗǾ]�HĄ(,�)ơŜǾ,� 

¨  2002±Ʉ4ĂɄČ¸�ŕ�ƊŻiŒŠÒǾ5ŕ 

¨  2003±Ʉ3ĂɄČ¸�ŕ�ƊŻiŒŠÒǾǆŕ 

¨  2003±Ʉ4ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗǾǾĳ�MÓǾŏ� 

¨  2009±Ʉ3ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗɄ]�ÁĄơŜɄ,�, ]�(ìŧ˅ʷʡʃʂ) 

¨  2009±Ʉ4ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗǾǾĳ�ƥ¬Ǿŏ� 

¨  2012±  3ĂɄʔ˄ʋʳˆˀ~ţ��ɄInteractive and Digital Media Institute ŏ�ˈ�r�­ŒŠrˉ 

¨  2015±10ĂɄÎÏƂ�����ǤǾìŧ˅ʷʡʃʂŒŠŗǾǾĳ�<îàǾŏ� 

ȉ�
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ʄ˄ʛˆʦʞʢɨƆOƺ�
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Emerging Services & Technologies�

•  Internet of ThingsˈIoT) 

•  Big Data 

•  Artificial IntelligenceˈAIˉ 
 
�

http://www.lta.gov.sg/content/ltaweb/en/roads-and-motoring/managing-traffic-and-congestion/intelligent-transport-systems/SmartMobility2030.html 



ITSˈǽµǎƸ�ǈʔʖʠʶˉ�
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¨ ƺ
ɅǎƸɅ�ʀITɧƀɕ 
 



IoTˈʸʧɭʄ˄ʛˆʦʞʢˉɮʍˀʴɑɻ�

¨  ƆOƺɮʘ˄ʓˆɭʊʛʴʿ 
¤  ƴƍDÄ˅nǂĺ�ɭÖæ 
¤  ǯĬʀçƾɛɅ�Ǡɨ8ɫśOɝɽ 

¨  	Ŀ�Ɍɻɹɽ�Òɫ1�ɛɦɍɽ 
¤  ɶɳɕɽɛɔ�ɿɽnǂĺ�˅ƺ:ĺ� 

n  �ǈĩįɅ�íɅʐʿʾƪǮ… 

n  ƴƍĴĥ, ƺ
ßO,  áğʋʖ, ʾʕʉ/ǵĒ… 

¤  �ǠɭÌÉɸƍOɫĤɣɡË�ʀbǪɛɦɍɽ 
n  ʍˀʴɭË�ɮȽ�ɭ¨ȾǾɃ IoTɭʌˆʡʩʄʖ 

 
 

Ȏ�
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ʯ˂ˆʮË�ʔʖʠʶ�

    ʖʿʞʯ�

     ǎƸƕD�

     ;ǾǾǾǾĮ�       �ǾǾǾǾí�

    ĩǾǾǾį�

      ǻƺĴĥ�        �ǾǾǾ/�

      ʯ˂ˆʮË�ʘ˄ʛˆ�

      ʦʞʢ˃ˆʍ�

è®ǯƞ� ʪʙʑ˄� ƺƾƏŔw�

      �ɭË�ʘ˄ʛˆ�

ʯ˂ˆʮË�ʔʖʠʶɮɅƆOƺɭÝɤʘ˄ʓË�ʀɅË�ǈ+�ŊʀĽ
ɍɦbǪɛɅŷƘ>ĹŦʀõɝɗɨɫɺɣɦ�ǈË�ɸĺ�Ë�ɅğƩË
�ŦɅăņɪ(0ɌɽË�ʀĻÐɛɅË�ɭ8ă˅å&ʀƍɎʔʖʠʶ�

˔�ĽɅĐƙ%˖�

˅ƺ
�ƁɸǉµʡˆʛɄɃɄĩįɪɩ�ǈË��
˅ȑȒȠȁǾȑȳȸȯȄȱȴȩȰǾȒȶȨȰȫǾȠȻȷȸȫȲǾȂɄɃɄ=ŶɪɩƸǲĴĥË��
˅˃ʄʪˆɄɃɄǢǮɪɩ�/Ë��
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ˌ˒˓ˋˋ�

Red:  Jam 
Orange:  Slow 
Light Green: Average 
Green:  Smooth 
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ɄABSO$Ë�ʀĽɍɡʫʺʿ˅ʨʞʢMAPĻÐ�

¨  ABSO$Ë�ɫɺɽɈʫʺʿ˅ʨʞʢMAPɉ�
¤  ABSɭO$Ë�ɮɅƆOƺɒƴƍɛɦɍɽŨÒɭ^Ǧˈ=ŶɸǨ�ĲˉʀŔs�

¤  Ƚ�ƁȾɨȽüǠȾɨ8ɫɅABSO$Ë�ʀ�ɔɭƆOƺɑɻbǪ�

¨  ʷˆʊɸƺŞɫ'�ɛɪɍË�bǪ�

¤  ISOɧĖĭSʀƍɣɦɍɽʡˆʛʭʈˆʴʞʢɫ�ɥɔ�ƺ
ɑɻɭË�cÃ�

¤  ƓïɭƆOƺɑɻŷ	ɛɡʭʈˆʴʞʢɫɺɽʿʂˀʛʄʶË�bǪ�

�

bǪɛɦŌɫÌoʀÝɤˈʓˆʬʖfƅˉɪË�ɭʯ˂ˆʮ�
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ABSË�ɭŷ	ɛɡcÃ�

¨  ABSO$Ë� 
¤  ECUɭDÄË� 
¤  hŕ˅hƺ
ɫɺɣɦŁɪɽË�ʭʈˆʴʞʢ 

n  ON/OFF 
n  ʴʥʻˆʩˁʰˀ 
n  4ƿĜɭDO0 

¨  ABS$OË�ɭŷ	 
¤  ABSO$ʀŔɝȽʄ˄ʕʏˆʛȾʭʾʎˈon/offˉɫŷ	 

n DOË�ɑɻon/offɰɭĚƕS 
¤  ŁɪɽƺŞË�ɭŷiʀ�ĸ 

n  ʴʟʜ, ʖʩˀ, ʢʽʛ, ùǘ 
n 
Ľƺˈʘʜ˄Ʌ˃ʒ˄ˉ, ʢʾʞʍ 
n  FF, 4WD 
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ʂʍʘʾ(�Ǽƺ) 

¨  MRçƾ�

ʂʍʘʾ�
IF-box ʴʟʜPC 

ÎÏPC 
FreeBSD 

 
 
 
 

MR 

EVDO 

W-LAN 
ƺ:DB 

PostgreSQL 

internet 

¢ĽI/F 
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ˁʋʔˆˈ	Ƈƺˉ�

¨  MRçƾ�

ˁʋʔˆ�
OBD2 
ʑʦʍʛ�

SSM 

ÎÏPC 
FreeBSD 

 
 
 
 

MR 

EVDO 

W-LAN 
ƺ:DB 

PostgreSQL 

internet 

csv 
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ʖʿʪʿˆʑˆʖ�

ʖʿʪʿˆ(ȼ ˕Ǿ0.3Ŝµˉ�

ķőC(ȼ ˕Ǿ0.6Ŝµ) 

Ǜč�(ȼ ˕Ǿ0.5Ŝµ) 

ʛʄˀ(ȼ ˕Ǿ0.4Ŝµ) 

ɁʑˆʖɮĠɒéɑɾɳɝ!! 
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�Ǽǹþ�
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ABS information from vehicle connector 
ˈOBD-II and CAN˓Controller Area Network ˉ�

activation of ABS 

acceleration 
from G-force sensor 

Disorder of wheel 
velocity 
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�ǼŶĊ�

¨  3gɭƺ
ɧʡˆʛcÃ�
¤  ĜŘXML½¸ˈ348 byteˉɧ*Ý˅Ǉ+�

n ƺ
Ë�ɮēɬ500msecĜɭcÃɒfƅ�
¤  ǈ+ɫɮEVDOʀCĽ�

n �ɼ˓49.1kbpsɅ�ɼ˓357kbps 

¨  �ǼŶĊ�
¤  Ɠïƺ
ɑɻABScÃË�ʀǪŮ�

n AOʛʄʵ˄ʎɮY¿1m�:ɫ9IǪŮ�
n ų�ʛʄʵ˄ʎɮƴƍʪʛˆ˄ɫ'��

¤  ʖʿʪʿˆŨÒ��ɭABS$OŨÒ�
n  ʊˆʮŢ5ɫǧɝɽʮˁˆʌɧ$O�

n ǉµɨɭōǡǾɃǾŷƘ>ĹŦɧB�fƅ�

�������

�������

�������

������


������

�������

�������

�������

�������	 �������
 �������� ������� �������� �������� �������� ��������

ǪŮəɾɡABSË��
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¦ǟ˓�Ɲ�ǼɭʰˆʖɨɛɦɭĦĽ�

¨  Ɉɤɽʤʬɉ�Ɲ�Ǽ 
¤  Ɠïƺ
ɑɻƸǲɝɱɼŨÒɭbǪ 
¤  ʄ˄ʛˆʦʞʢITS[Ƨ�ɭ�ǼʔʖʠʶʀʰˆʖɫʷˆʊɨƆģ"ɒ
[Kɛɦ�õ�



Probe vehicle system for disaster recovery�

Probe vehicle system 
operators provide 
traces of real vehicle 
traffic. 
�
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Sensor Networks on 11th March�
Traffic information on 11th Mar 20011�

No Traffic jam?? 
=> No, traffic sensors didn’t work 
because of blackout.�

Data from AMEDAS before and after Earthquake �

Sensor might be able to work with battery but communication is…�ȉȇ�



The Night the Lights Went Out 
Over Japan�

Source: http://www.nnvl.noaa.gov/MediaDetail.php?MediaID=697&MediaTypeID=1�

21 



Decentralized probe vehicle system�

Traffic	jam�There	was	the	
traffic	jam�

There	are	traffic	jam�

Sightseeing	guide	
Traffic	informa6on�

Traffic	informa6on�

Shops, Malls� Other	systems�

Smooth	on	
the	way�

Vehicle	is	a	kind	of	a	“robot”.	
They	exchange	some	informa6on,	such	as	traffic	informa6on,	

each	other.	
Then,	they	gives	the	informa6on	to	driver	and	passengers.		

ȉȉ�



ĸ�ɭʯ˂ˆʮË�ʔʖʠʶ�
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¨  �ɔɭʓˆʬʖɒʯ˂ˆʮʊˆʀĦĽɛɦʿʂˀʛʄʶË�ʀå& 
¤  ?eɮ�ǈË�ɫǣɻɪɍˈPAYD Ƀ PHYDˉ 

¨  ʊˆʠˁʴʃʍʖŭʓˆʬʖ 
¤  ʢʽʛ: G-BOOK/T-connect  
¤  ùļ: ʊˆʅʄ˄ʎʖ 
¤  ʱ˄ʜ:ʄ˄ʛˆʤʬʯˁʵʂʶʍʾʮ 
¤  ʪʄʉʥʂ: ʖʴˆʢˀˆʯ 

¨  ʯʾʞʢʭʈˆʶŭʓˆʬʖ 
¤  ʧʌʂ Here 
¤  TomTom HD Traffic 
¤  Google traffic 
¤  INRIX 

ɄɄ Ƀ PND/ʖʴˆʢʭʈ˄ɭĦĽ 



Location Aware Digital Signage system�

KEIO – NUS CUTE Center activity�24 



ʔ˄ʋʳˆˀɭ�ąË�˓~��

¨  ǲş˓Ʉ707.1 km2			ˈ`ƃ˓Ǿĉ�ǖUǕɄ630 km2	ˉ 
¨  �Ɓ˓ɄTſɄ1° 09 – ˌ° 29 

 ĉŵ 130° 36 – 104° 25 
 ˈƳǎɑɻŮ137kmɭƶǬˉ�

¨  Ż�e˓ȌȋȈ��ǾȁȉȇȈȊ±Ȃ�

¨  �e µ˓ȎȃȍȈȉȅȉȏ�ǾȆǾȰȲȉǾɄˈ`ƃ˓Ʉʸʤʑ7~ɫɤɍɧ	Ŀť��ˉ�

¨  �eĝĶ˓ʔ˄ʋʳˆˀ~Ğ˓ɄȊȊȇ��ǾˈȍȈȅȈȉˇˉ�

¨  Ğ÷ĔÐɄˈˍˋˌˍ±ˉ�

¤  Ɖ� �Ȏȋȅȉǿ�

¤  ʴˁˆ �ȈȊȅȉǿ�

¤  ʄ˄ʣ �ǾǾǾǾȐǿ�

¤  ~ĞɭŮȐIɒ ɵȗȔȒȁȗȴȹȷȯȳȭǾȨȳȪǾȔȫȺȫȱȴȵȲȫȳȸǾȒȴȨȶȪȂɧɮɅĞ÷ĝ
Ķɒʔ˄ʋʳˆˀ6"ɭĞ÷ĝĶɨjɜɫɪɽɺɎɫƢðəɾɦɍɽ�



ʔ˄ʋʳˆˀ˓	Ŀ	ƆOƺɒǽ(ɪ~Ǿ�
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¨  óƺɭ°�Ʋ5(č 
¤  ùą˓Ů220-240�; 

¤  Ŭ~˓Ů300�;ˈ30,500 USDˉ 
¤  ʔ˄ʋʳˆˀ˓Ů1,050�;(105,253 USD) 

¨  2012±ʔ˄ʋʳˆˀóƺƬ�gïǾ�
¤  5,039gɄBMW  
¤  4,323gɄʷˀʘʡʖ˛ʰ˄ʟǾ�

¤  4,272gɄʢʽʛǾ�
¤  3,567gɄVW  

¤  1,679gɄʂʅʡʃǾ�

?9˓http://jp.autoblog.com/2013/06/02/infographic-the-cost-of-motoring-around-the-world/ 
?9˓http://www.marklines.com/ja/statistics/flash_sales/salesfig_asia_201212#singapore�



ʔ˄ʋʳˆˀ˓óƺƲ5üɭƭĽˈ%ˉ�
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¨  ƺ
ą"(čˈOMV˓Open Market Valueˉ 
¤  Ļļ~ɑɻǀ?əɾɽǧɭƲ5(čɨǌƯɅǀǇüɭ*Ǧɪɩʀmʁɢ(
čɆʔ˄ʋʳˆˀŝǡɒĢ�ɝɽɆ 

¨  ǀ5ŝ˓OMVɭ20% 
¨  tqʓˆʬʖŝˈGSTˉ˓OMV+ǀ5ŝɭ7% 
¨  ńǜñ˓Ůˌ�; 
¨  ǅLńǜñˈARF˓Additional Registration Feeˉ 

¤  OMVɭ100% 
¨  óƕƺ
ńǜėCāˈCOE˓Certificate Of Entitlementˉ 

¤  Ă2xɭ5Ćɧ(čɒĢ� 
n  �1,600CC˓Ů 530�;Ǿ/ 1,600CC�˓Ůːˋˋ�;, June 2013 

¨  ǎƸŝ˓ŮǾˏ.6�;/± 
¨  ƆOƺ*Ǧ˓Ůˍˋ�;� 



ƆOƺ(čɭ%�
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¨  ȣȤǾȝȜșȜǾȈȅȉș � � � � � � �ȎȎȊ�;�
¨  ȗȜțȔȑǾȓȘȣȘȓɄȈȅȍș � � � �ǾǾǾǾȏȇȇ�;�
¨  țȘȠȠȑțǾȠȦșȝȗȦǾȈȅȏș� � � � �ȏȋȇ�;�
¨  ȡȜȦȜȡȑǾȓȑȚȟȦǾȉȅȇ �Ǿ � � � �ȐȐȍ�;�
¨  ȒȚȤǾȊȉȇȯ� � � � � � �Ʉ �ǾǾȈȃȉȍȇ�;�

¨  șȕȥȢȠǾșȠȋȍȇ � � � � � �Ʉȉȃȏȍȇ�;�
¨  ȚȕȟȓȕȔȕȠǾȒȕțȧǾȠșȌȇȇ� �Ʉ �ǾǾȋȃȇȇȇ�;�
¨  ȖȕȟȟȑȟȘǾȋȌȏǾȠȝȘȔȕȟǾȋȅȌș � �ǾȈȈȃȈȊȇ�;Ʉ�
¨  ȟȜșșȠǾȟȜȦȓȕǾȝȗȑțȡȜȚ � �ǾȈȋȃȇȇȇ�;�



ʔ˄ʋʳˆˀɨĩį�
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¨ «:ɭÍÊŅɪĩįɮħEɪŕ�uǷ 
¨ ĨǫɭžpʀŋŅɨɛɡ˂ˆʣʯʾʄʔ˄ʎɭ�õ 
¨  1975±˓Area Licensing Scheme: ALS 

¤ 5�ƛfDµ˓	ƇǎƸɭCĽɫơǚɝɽɭɮ	ĿA 
¤ ɠɭÁALSɮ23±ǠŸŹ 

¨  1998±˓Electronic Road PricingˈERPˉ 
¤ ƆOñǚÅbʔʖʠʶɫśƍ 



Area Licensing Scheme: ALS�
30 

¨  �ǈĺ�ɭëvʀɶɚɛɡĩįñɭÅb 
¤  ¤5¼Aɮ�ɫɅƆ�ĽƺɫɺɽǈRʀ×DɝɽɈǈRƺ
ɭƕDɉɒŋŅ 

¤  ¡ƩU�˓�ÆđQ�UˈCBDˉɅ°ùɨ�ÿɭ7˓30ɑɻ10˓15ɳɧɭXHɭʾʞʔʻ
ʂ˃ˆüɒ¡Ʃˈ¼Aˉ 

¤  ñǚÅb 
n  1ùɌɡɼ1xɭơǚˈʇʿʂ˅ʯʾʄʔ˄ʎô¸ˉ 

n  Űƒɭʇʿʂʾʄʘ˄ʖʀʭ˂˄ʢʋʾʖɫåŔ 

n  ƕDU�ɭ5ɼeɧɅŉƖrɒŋƖɫɺɼʝʆʞʍ 

¨  ALSɭ�ǒ 
¤  ǑĽəɾɽüǠɭ�Ā 

¤  å&əɾɽƺ
ɭ�ĀˈƫĲƺɅʉˆʢʩʄɷ¡Ʃˉ 

¤  ɈǈRƺ
ɭƕDɉɑɻɈĩįñʀÅbɝɽɗɨɉɰ�

¨  ALSɭNĊ 
¤  Ɔ�Ľƺ˓¤5HɄŮ43,000gɄɃɄ¤5ÁɄŮ11,000g 

¤  6"ɧɷ44ˇɭ�ǈǙëvɅƺ
ɭ°�ǉµɷ31km/h�

¤  nǂǎƸɭ�ǈǙɭ�L˓ˌˊˑ. 

¤  ʐˆʢ�ǄɭĩįɅ��ƭ�



Electronic Road Pricing˓ERP�
31 



Electric Parking SystemˈEPSˉ�
32 



1965±	 2014±	

�e˓180��	

ƆOƺ˓	16�g	

�e˓540��	

ƆOƺ˓	98�g	

�e˓ˎ.�	
ƺ
˓ː.�	

Ɋ2014±ɭʔ˄ʋʳˆˀɭƺ
ɭ:Ɯɋ	
	Ƈƺˈʖʠˆʔʼ˄˃ʒ˄ˉ˓ 	62%	
ƫĲƺŦ˓ 	 	 	 	17%	
ʩʄʍ˅ʖʍˆʛ˓ 	 	 	15%	
ʛʍʔˆ˓ 	 	 	 			3%	
ʩʖ 	˓ 	 			 	 			2%	
ˁ˄ʛʊˆ˓ 	 			 	 			1%	
�

ʔ˄ʋʳˆˀɭ�ǈĴĥ˓�ǈǰƔɭ�S�



ERP next generation�
34 

¨  ERPɭę	�ʔʖʠʶ 
¤  ǎƸñǚÅbʔʖʠʶʀGPSɨè®ǯƞxż(3G)ɧ�ĸ 

¤  ƚ�əɾɦɍɽ�ƁʀǈǍɛɡǧɫɅè®ǯƞxżʀ�ɛɦñǚÅbʀ�õ 

¤  ǎƸñǚÅbʳʄ˄ʢɭǅLɸGǥɒƸ2Ęɫ'�ɟɞƆľɫ�Āfƅˈ	�UǠ
:ɭƶǬơǚɸį�ơǚŦˉ 

¨  Ƹ2Ę/ƺƾĘɨɭǈ+ĘƅˈDSRCˉ 

¤  cŽɸ�ƁƑĚ, Ë�å&Ľ 

¤  ǻƺ�5ǆũĹ˅ñǚbd 

¨  ʔ˄ʋʳˆˀɭ6ƺ
ɒʯ˂ˆʮʊˆ 

¤  ýaĶɒ100%ɫǣɼɪɔǄɍƆOƺʬʞʎʡˆʛɭʯʾʞʢʱˆʶɨɪɼɎɽ
6ƺ
ɭŎ0ʀbǪɝɽ�ɒfƅ 

�



CITIUS:  
GNSS/CN base Digital Signage�

35 

¨  Mitsubishi Heavy Industries and KEIO-NUS CUTE Center 
propose a new solution for ITS services of Singapore, by 
combining the technology 

¨  We expect to work on development of services that can 
be commercialized in early phase 

Feasibility Study of Location Aware description service  
based on precise probe data 

Reference Service: Bus Location System in NUS shuttle 



Research collaboration structure�

36 
•   High-accuracy , real-

time GNSS positioning 
technologyˈMHIˉ 

ContentsɄdata 
 storage 

Contents  
management 

ProbeɄdata 
 storage 

Probe data 
management 

MHI 
Technology 

CUTE 
Technology 

•  Probe data management 
•  Digital signage management 
•  Location aware services 

•  Location Aware Variable Message Sign on 
the Shuttle BUS @ NUS Kent Ridge Campus 

•  Feasibility Study of provide Information 
according to just on time, at the right Place 

collaboration 



System Architecture�

GNSS OBU 
ˈMHIˉ 

ɄɄɄɊEVENTɋ 
•  Positionˈlatitude, longitudeˉ 
•  Event Type 

•  Passing judgment at which the event occurs 

(1)  Determination of “events” 
•  Selected as a place to provide informationˈBUS STOP, HUMP, Crossing, landmark…ˉ 

ˈ2ˉInstallation position information 
corresponding to the event 

ˈ3ˉInstallation of the content 
corresponding to the event 

ˈ4ˉEvent notification messages 

- Check for updates 
- Download contents 
(if needed) 

ˈ5ˉǾDisplay Event 

Location Aware 
Signage  
ˈCUTEˉ 

•  Vehicle Location System(based on WEB) 

37 



Now, running in NUS campus �
38 
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BUS STOP 

Grasp of the detailed running status of the bus 
ȋȇ 

[sec]�

[m/s]� [m/s2]�

[Lon]�

[Lat]�



ę	��ERPɫɺɽʯ˂ˆʮË�ʔʖʠʶ�

p  ~ǧĖĭʀÌƦɛɡʔʖʠʶĔū 
p  ISO 22837, ISO 24100 
p  IEEE 1609, ITS-Station 

p  5.9GHz DSRC(WAVE) 

p  ƍì�¤ɭʯʾʞʢʭʈˆʶ 
p  �ŋŅɮ˂ˆʣʯʾʄʔ˄ʎ 

p  Ë�å&Ľʄ˄ʭʾð3 

p  ĞǠɰɮVkɧɭå& 
p  ɠɭİɭʔʖʠʶɨDµʀ¤5 
p  ƆOƺʬʞʎʡˆʛ«�ɭ½Ð 

˅Vehicle data 
˅AAA 



ʔ˄ʋʳˆˀɭITSÑŀ�

¨  ITSɭ4ɤɭċ, ˎɤɭŋĖ 
1.  ǳóŅɧÝŹÊɭɌɽʖʴˆʢʸʬʿʠʃɭ�ĸ 
2.  ITSĖĭɭŧ�ɨĭÛ 
3.  ýa¦ǟɭãǋˈĠ°˅ʬʕʦʖ¦ǟˉ 



think of tomorrow�

¨  Why we need Autonomous vehicle?�

safety� productivity�

accessibility�efficiency�



ƆOǌƼ˓ˁʰˀ@ɖ�

44 

¨  Automated DrivingˈƆOǌƼˉ 
¤ ÂĈɭƆOƺʷˆʊɭÕƎɭ·ǝż 
¤  ITS, V2Xɒ¼¶ŋÞɛɦɍɽôl 

¨  Autonomous DrivingˈƆÀǌƼˉ 
¤ ˂ʲʞʢÕƎɭ·ǝż 
¤ ÂĈɭITSɸƆOƺÕƎɑɻɮǺƹɒġɶɻɾɽ 

�



Ƹƺ[ƢITS˓ITS connect�

45 



ǌƼɭ�ąĘƅ�

46 

Bò�
˅Ǿnǂĺ�Ʌ�ĿË�ɭĐ? 
˅ǾĴĥƠƦ�

˅ǾĴĥɫ�ɥɔƍOǓÙ 
˅ǾDÄŋĖɭĻÐ�

˅ǾǌƼDÄê$�

ƆOǌƼɮɅɗɾɻɭĘƅɭ	ǕɅɌɽɍɮɲɨʁ
ɩɝɱɦʀʣʾʄʩɫ�ɿɣɦɐɗɪɎǽµɪĘƅʀ
3ɏɽ�



ƆOǌƼɭŋŅ˅ʥˆʗ�

47 

1.  O$ɭœ�Ê˓łɾɫɺɽƅK��Ʌ\ůɪʵʖɅ
Pǐɍɪɩɫɺɽ�íɭĪ¥ɆɐɺɯɗɎɛɡ�İ
ŅƔyɫɺɽĩįŦɭGĪ 

2.  ǽµɪDÄ˓ǈ¯ɭʣʾʄʩɫɮ{ǭɪĴĥɫɐɍ
ɦɷ��ɛɡƺǉźÝɅŐɍƺǠƶǬɧɭƴƍˈǎ
Ƹ�Ǚɭ�LˉɅǃǉɪxǔƍOɪɩɫɺɽ�ǈɭ
NĶSɐɺɯ�6Êɭl� 

3.  ı�ɫɺɽǀǇ˅śO˓ʣʾʄʩˆıɛɫĲɸ�ʀǀ
ǇɅśOɝɽɗɨɫɺɽǎƸC)Êɭl�Ɇ�



One-northɭʠʖʢˀˆʢ�



Ɋ`ƃɋRFI Proposals(TBC: Nov. 2015)�



Convention on Road Traffic�

¨  United nations conference on road and motor 
transport(1949, Geneva) 

Article 8 
1.  Every vehicle or combination of vehicles proceeding as a 

unit shall have a driver 

5.  Drivers shall at all times be able to control their vehicles 
or guide their animals. When approaching other road 
users, they shall take such precautions as may be 
required for the safety of the latter. 



Convention on Road Traffic�

¨  The 1968 road traffic convention(1968, Vienna) 

ɄɄArticle 8: Drivers 
1.  Every moving vehicle or combination of vehicles shall have a driver. 

2.  It is recommended that domestic legislation should provide that pack, draught or 
saddle animals, and, except in such special areas as may be marked at the entry, 
cattle, singly or in herds, or flocks, shall have a driver. 

3.  Every driver shall possess the necessary physical and mental ability and be in a fit 
physical and mental condition to drive. 

4.  Every driver of a power-driven vehicle shall possess the knowledge and skill necessary 
for driving the vehicle; however, this requirement shall not be a bar to driving practice 
by learner-drivers in conformity with domestic legislation. 

5.  Every driver shall at all times be able to control his vehicle or to guide his animals.�



autonomous vehicle�

¨  Junior(Stanford, DARPA Grand Challenge) 
¨  Google’s self driving car / Goofy 

¤  sensors, decision system(Intelligence), actuator�



New technologies, New threats�

¨  The technology which solves 10 in the problem of 100 
¨  The technology which solves 90 in the problem of 100 
 

¨  The technology which solves 100 in the problem of 100, but 
arise new problem 

¨  Once an accident has happened 
¤  liability, responsibility 
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ʋʩʤ˄ʖɭ½Ð�



ISO(International Organization for Standardization)ɮɅǯğ
@ǘʀǥɔɌɻɹɽ@ǘɫɐɍɦɅ~ǧŅɫǈĽəɟɽƕč
ɸĖĭǸʀD�ɝɽɡɶɭ~ǧĘǡɨɛɦ1947±ɫŃƵɆ�

ISOɨɮ�

˅6	ĿŅɪǱì´ĘĔ(~ǧǊiɐɺɯǡǊɭɌɽ~ǊĘɄ
ǡɐɺɯ~Ǌ¢ǞĘǡɧɭƤuŅ��) 

˅WTO/TBT[�ɫɺɽ~�ƕčɰɭ¹Ľ�

ISOɭ�Ɓɥɖ�

ISOɨɮ˗�
ȌȌ�



ISOɨWTO(	ĿƮûĘǡ) 

�˅Lň~ɮɅ~:Ėĭɒ~ǧ�ĭɨðiɒcɾɽɺɎɫœ*
ɝɽɨ8ɫɅCĽɛɎɽ�¼ɪäƁʀɨɽƂQɒɌɽɆ(ť2ć
4ǶɅť4ć1ǶɅȽǑĚ�õ�ĭȾ) 

�˅Lň~ɮɅøƚɳɡɮŧ��ɭ»Dƕčɫǡɝɽ~ǧĖĭ
ɭţĎɫ¡ɛɦɅɠɭƅKɭŪ|:ɧW@ɭ¾IʀĊɡɝ
ƂQɒɌɽɆ(ť2ć6Ƕ) 

ȡȒȡ[�ȁƮûɭÕƎŅǨ�ɫɐɖɽ[�Ȃ�

˅Lň~ɮɅì´ƢǏɫǡɛ~ǧƕčɒ��ɝɽɨɓɮ¼ƟɄ
~ǧƕčɫ�ɥɍɡ�ĕɨɝɽƂQɒɌɽɆ(ť6ć2Ƕ) 

ì´ƢǏ[��

Ȍȍ�



ISO ɨǾIETFɭĝƽ�

ISO IETF 
ȠȵȫȩȯȬȯȩȨȸȯȴȳǾȜȶȯȫȳȸȫȪ�

ȁɳɞ�ĕʀĢɶɽȂ�

ȘȲȵȱȫȲȫȳȸȨȸȯȴȳǾȜȶȯȫȳȸȫȪ�

ȁɳɞ�ƐʀɝɽȂ�

ȗȨȶȪǾȠȵȫȩȯȬȯȩȨȸȯȴȳ�

ȁ�ĕɮ�ɏɞɻɍȂǾ�

ȠȴȬȸǾȠȵȫȩȯȬȯȩȨȸȯȴȳ�

ȁ�ĕɮ�ɿɣɦɍɔȂ�

ȞȹȨȱȯȸȻǾȴȬǾȠȫȶȺȯȩȫ� ȓȴȳȳȫȩȸȯȺȯȸȻ�

ȣȴȸȯȳȭ�
ȟȹȳȳȯȳȭǾȓȴȪȫ�

ȀǾȟȴȹȭȮǾȓȴȳȷȫȳȷȹȷ�

ȿ  ~\�ɫɺɽȾØŖȾǾȺȷǾ-�\�ɫɺɽȽƧƣȾ�
�
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ISO/TC204ɫɐɖɽITSɭ~ǧĖĭS�

¨  ITSɭ~ǧĖĭSɮɅ@ǘĜɫTCˈTechnical 
CommitteeˉɧĐƙəɾɦɍɽ�
¤ ĐƙʠˆʴɫɺɣɦɮIEC/JTC1ɸITUɨɭʿʇʚ˄ɫɺɼ
ʛʖʍɒ@ɖɻɾɦɍɽ�

¤  ITSɫɤɍɦɮɅǾ1992±ɫISO/TC204 (Intelligent 
Transport  Systems)ɒƚƁəɾɅĐƙʀ�õɆ�

¨  ISO/TC204ɮĖĭS@ǘɘɨɫɅ˃ˆʌ˄ʎʎˀˆ
ʯʀƚƁ 
¤ ʯ˂ˆʮË�ʔʖʠʶɭĖĭSɮɅÑŀŅɫWG16ɧ
�õ 

¤ Ǆ±ɅWG17ɸWG18Ŧɭ˃ˆʍʂʄʠʶɧʯ˂ˆʮɨ
ǗƓɝɽĦOɒŇʁɫɪɣɦɓɦɍɽ�

Ȍȏ�



ISO/TC204ɭWG	Ɨ�
˙˘� kŚ� ¹d~� ~:¹dɖz"�

1 ʔʖʠʶĘƅĔÐ@ŗ�Ǿ� ƈ~� ƆOƺƴƍǯ�ÕƎ[�Ǿ�

3 ITSʡˆʛʰˆʖÕƎ@ŗ�Ǿ� ùą� ùąʡʕʛˀǎƸ�}[��

4 ƺ
ƆOƠƦ/ƫĲƆOƠƦ@ŗ�Ǿ� ʧˀʅʆˆ� ó�ǈũĹʔʖʠʶ[�Ǿ�

5 ñǚbd@ŗ�Ǿ� ʉʾ˄ʜ� ǎƸóļđǟŃĘĔǾ�

7 tĽǌƍƺũĹ@ŗ�Ǿ� ʊʤʜ� ǎƸ*6ÕƎʘ˄ʛˆ�

8 78�ǈ@ŗ�� Ŭ~� ~�ÕƎŒŠʘ˄ʛˆ�

9 �ǈũĹ@ŗ�� ʉʾ˄ʜ� ó�ǈũĹʔʖʠʶ[��

10 öƍƄË�@ŗ�Ǿ� ʣʄʟ� ó�ǈũĹʔʖʠʶ[�Ǿ�

11 ó�ǈũĹʔʖʠʶ[�Ǿ� š­� ƆOƺÕƎ��

14 ƴƍDÄ@ŗ�� ùą� ƆOƺÕƎ��

15 ĵ�ǈ+@ŗ�� ùą� ùąǯ�Ęď©đ�Ǿ�

16 ²�ǈ+@ŗ�� Ŭ~� ǯ�Ë�ÕƎļđ[�Ǿ�

17 ʧˆʴʡʃʞʍʡʩʄʖ� Ǵ~� ǯ�Ë�ÕƎļđ[�Ǿ�

18 ITS Cooperative System� ˈCENˉ� ǎƸóļđǟŃĘĔ�
59 
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ƆOƺʡˆʛʭʈˆʴʞʢɭĖĭS�

¨  £ĈŅɪʓˆʬʖÜºÊɭœ*�

¤  �ǈɫĳSɛɪɍ�ĕɪʓˆʬʖɭ�ĸ�

¤  ʓˆʬʖqƱɭl�˅Ƒ��

¨  Ĕūʑʖʢɭ�Ī�

¤  ǟŃ/ĻļʑʖʢɭGĪ�

¤  óƕʔʖʠʶ�ĸ�ûÊ�

¨  ŷ	ɛɡǈ+�ŊɧɭCĽɭ�ĸ�

¤  C)Êɭl��

¤  �@ǘɨɭǊè�

ĚƕSÁ�
�

˕ʡˆʛǁā�

ʾʄʢ�
ğī�

˃ʄʪ�

ƺǉ�

ĚƕS>Ĺ�
ʾʄʢ:  0V/12V  Ƀ Off/On 
ğī:  Volt Ƀ ɂ 
ƺǉ:  ʪˀʖï�ɃǾKm/h 
˃ʄʪ:  ʸˆʛ �ɃǾOff/Int/On 



ƆOƺɨ-�Ë�*ƨɫǡɝɽ˃ˆʍʔʼʞʯ�
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Vehicle Probe dataˈISO IS22837ˉ�

¨  IS 22837ˈISO/TC204/WG16/SWG16.3ˉ�
¤  ʯ˂ˆʮʡˆʛɭʭʈˆʴʞʢɫǡɝɽƕč�

¤  ʡˆʛʂˆʌʠʍʝʹɅʡˆʛʇˁʷ˄ʢɫǡɝɽ�Ƃ�

¨  IS 22837ɧɮɅʯ˂ˆʮË�ʔʖʠʶɮ-�Ë�ʀcɼÔɿɪɍ�
¤  ʯ˂ˆʮʡˆʛɮŷƘŅɪ>Ĺʀõɛɦ(0ɌɽË�ʀĻÐɝɽɷɭɧɌɼɅ
-ɇɭƺɭĳ�ʀȽÇɞɛɷȾÇƔɨɛɦɍɪɍ�

� processor provider vehicle 

users 

vehicles 

etc 

˅�
˅�
˅�

˅Ǿdata collection 
Ʉfrom sensors 

* * * * 
˅data collection from vehicle 
˅statistical data processing 
ˈcreate probe informationˉ�
˅probe information providing 
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ʯ˂ˆʮʡˆʛɨȽ-�Ⱦ�

¨  ʯ˂ˆʮʡˆʛɮɠɭÊƱ�ɅǇ+ɝɽƆOƺɭȽ�ƁȾɨȽüǠȾʀmɵ�

¨  ʯ˂ˆʮʡˆʛɮɅƆOƺɒȽɩɗɫ��ɛɦɍɡɑȾɨɍɎË��

ɄɄɃǾ-�Ë�ɨɪɼÃɽ�

¤  ƆOƺɮÒăƄɨ âɫƀɒɣɦɍɽ�

¤  ƆOƺɭƻƷɮÒăƄɭƍO§ěɨǗɪɽ�

¨  -�Ë�*ƨɭǗƔÊ�

¤  ƆOƺɭÒăƄɭ��ʀcɼǥɔ�

������

�����


�����

������

������

������

�����


�����

������

������

�����	 �����	� �����	� �����	� �����	
 �����
 �����
�



International Standards�

¨  Vehicle Probe Data for Wide Area Communicationˈ ISO22837:2009Ǿˉ 

¨  Intelligent transport systems -- Basic principles for personal data 
protection in probe vehicle information servicesˈISO24100:2010ˉ 

¨  AWI 16461: Criteria for Privacy and Integrity protection in Probe Vehicle 
Information Systems 

¨  Event Based Probe DataˈTS 29284ˉ 

¨  Probe Data Reporting Management(TS 25114) 

¨  AWI 19414 ˓ Intelligent transport systems – Service Architecture of 
Probe Vehicle Systems 

 

ȍȊ�



Extended Vehicle˓ēÈ�



~ǧ[Ƣ˅ĖĭS�
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¨  ĖĭSĦO 
n  WG16˓Wide area communications/protocols and interfaces  

n  Probe SWG˓ʯ˂ˆʮË�ɭĖĭSʀÚ¼ 
n  ISO 22837˓ʯ˂ˆʮʡˆʛʭʈˆʴʞʢ 
n  ISO 24100˓ʯ˂ˆʮË�ʔʖʠʶɫɐɖɽ-�Ë�*ƨɭ�ą_F 

n  WG18˓Cooperative ITS 
n  TC204/TC22 JWGˈV-ITS-SGˉ 

¤  W3CɭOl˓Automotive and web platform business group 
¤  Japan-US-European UNION Probe data 

¨  ʉˆʯ˄ʯʾʞʢʭʈˆʶS 
¤  ƆOƺË�ɭȽʬʞʎʡˆʛSȾ Ƀ �ĕɪʓˆʬʖɭJ? 
¤  ř³ɭɌɽʉˆʯ˄ʯʾʞʢʭʈˆʶSɫlɖɡcɼŴɴ 

¨  ʯʾʄʩʔ 
¤  ƆOƺɭƴƍ§ěɮÒăƄˈʣʾʄʩˆˉɭƍO§ěɨǗɪɽ 
¤  -�Ë�ɨʪˆʙʤˀʡˆʛ 
¤  ʯ˂ˆʮË�ɫɐɖɽȽVkȾɨɮ#ɑ˗ 



THANK YOU FOR 
YOUR 

KIND ATTENTION�
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