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Why do we exist?

(CUTE) Center is a joint collaboration between
NUS & Keio, funded by MDA, established in 2009.

Media
Development
Authority

B &

%

The naming of the CUTE Center was deliberately ‘CUTE’ as one of the
strengths of Japan from a creative point of view is the kawaii culture.

NUS

National University
of Singapore

Keio University

A Partnership Established in 2009
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Emerging Services & Technologies

]
- Internet of Things (loT)

- Big Data

- Artificial Intelligence (Al)

http://www.lta.gov.sg/content/Itaweb/en/roads-and-motoring/managing-traffic-and-congestion/intelligent-transport-systems/SmartMobility2030.html
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ABS information from vehicle connector
(OBD-Il and CAN: Controller Area Network )
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Probe vehicle system for disaster recovery
] Google Crisis Response BEE - BTREBERYY 7 e
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Probe vehicle system
operators provide
traces of real vehicle
traffic.
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Sensor Networks on 11" March
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Data from AMEDAS before and after Earthquake
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The Night the Lights Went Out
Over Japan
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Decentralized probe vehicle system
]

Vehicle is a kind of a “robot”.
They exchange some information, such as traffic information, 57,
each other. ]
Then, they gives the information to driver and passengers. 4

//
o 2

Smooth on
the way

[ There are traffic jam /

\:[ Traffic jam J

There was the
traffic jam

|

Traffic information

Traffic information Other systems

[ Sightseeing guide
Shops, Malls
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n KEIO — NUS CUTE Center activity

Location Aware Digital Signage system
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5 Eh B {155 0D 451

]
VW POLO 1.2L 11373 H
HONDA CIVIC 1.6L 80031
NISSAN SYLPHY 1.8L 8403
TOYOTA CAMRY 2.0 996 /3 1
BMW 320i 1,260/3 I
LEXUS LS460 2,860/7
MERCEDES BENZ SL500 4,000/3 I
FERRARI 458 SPIDER 4.5L 11,1303 4

ROLLS ROYCE PHANTOM 14,0003 |-
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Area Licensing Scheme: ALS
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Electronic Road Pricing : ERP




Electric Parking System (EPS)

NOTICE

Wheel Clamps
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ERP next generation
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CITIUS:

GNSS‘CN base Diﬂi’rql Siﬂnoﬂe
.

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

1 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

MHI | . CUTE
Technology s K. Technology

* Probe data management
* Digital signage management

AX | !'%m\ .
NUS Internal Shuttle Bus Map

\ ; oG

N\

* High-accuracy , real-
time GNSS positioning

/

technology (MHI) * Location aware services
— R
Probe data Contents data
storage storage
Probe data Contents
management management

= collaboration

* 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
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System Architecture

(1) Determination of “events”
* Selected as a place to provide information (BUS STOP, HUMP, Crossing, landmark...)

[EVENT]
. Position (latitude, longitude) - Check for updates
. Event Type - Download contents
(if needed)
(2) Installation position information (3) Installation of the content
corresponding to the event corresponding to the event

Location Aware

GNSS OBU
(MHI)

Signage Resu@Essn@EnE
e

(CUTE) :

(4) Event notification messages

(5) Display Event

* Passing judgment at which the event occurs *  Vehicle Location System(based on WEB)
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Now, running in NUS campus

UNIVERSITY HALL
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Grasp of the detailed running status of the bus
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REFARBIERPIZKATA—TFHR AT LA
e

o EFEBEZEBLI-VATLEBE
o 1SO 22837, 1SO 24100
o IEEE 1609, ITS-Station

5.9GHz DSRC(WAVE)

0o TRFEDT ISV IA—L
o0 FBEMIFTO—FKTSA40Y
ERIB A ISR

o0 REANXER TOREM
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*Vehicle data
AAA

Anonymous
Probe
Data

(3 party)

Road Pricing & enforcement

ERP2 communication ‘
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think of tomorrow
B

1 Why we need Autonomous vehicle?

productivity

efficiency accessibility
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IREAERITS : ITS connect

VSRR (573,84215) DAERLELL (TR264E BER)

Breakdown of traffic accidents in Japan (source: National Police Agency, 2014)

ZDfth:14% AN 1 10%

Other: 14% Pedestrian-vehicle collisions: 10%
IEm{#ZE:2%

Head-on collisions: 2%

RESFLOFLY § FolENS
Collisions near Intersections Colisionswhen g
|umbgrghtEse==n ( JB2RI36%
E‘:J@a%]g;] %L\EE Rear-end collisions: 36% \i“—‘ E@
AT L TR ﬁi%-zs% VAT LTCHG
Can be addressed with ColEsions; e Can be addressed with

cooperative systems N Akl on-board systems
(V2V, V2I, etc) impaired field ofvision: 25% (Lane Departure Alert, etc)

ITS Connect

Toyota Safety Sense
TGS ae—2F 1

- Pre-callislon System {PCS)
=T AIN—F v —TI—FF
-Lana Departure Alert (LDA), and ot

hars
N\ =
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[ =& IRFI Proposals(TBC: Nov. 201 5)

LTA has received 8 proposals from both local and international applicants:
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Convention on Road Traffic
S

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

Article 8

Every vehicle or combination of vehicles proceeding as a
unit shall have a driver

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
S

The 1968 road traffic convention(1968, Vienna)

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

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.

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

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.

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



autonomous vehicle

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

sensors, decision system(Intelligence), actuator

SICK LMS laser
m
BLIDAR(714-)
NEREL-4- |
MGPS
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— - e P :’
IBEQ laser m
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New technologies, New threats

The technology which solves 10 in the problem of 100
The technology which solves 20 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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ISO & IETFOD LEER

N
- EEAICKDRE" vs B ABMICKD“ER

1ISO IETF
Specification Oriented Implementation Oriented
(FTEH5ZROD) (FEREEZT D)
Hard Specification Soft Specification
(ERRIFEZ T LY (EBRIEZE DT
Quality of Service Connectivity
_ Running Code
Voting
& Rough Consensus
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-Vehicle Probe data (ISO 1S22837)
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International Standards
S

O

Vehicle Probe Data for Wide Area Communication ( 1S022837:2009 )

Intelligent transport systems -- Basic principles for personal data
protection in probe vehicle information services (1IS024100:2010)

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

Event Based Probe Data (TS 29284)
Probe Data Reporting Management(TS 25114)

AWI 19414 : Intelligent transport systems — Service Architecture of
Probe Vehicle Systems



Extended Vehicle : =

Security Customer
Backend (OEM) Backend (OEM)
Extended Vehicle

: vehicle, telematics unit, radio |
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Figure 1: The Extended Vehicle: Dark blue the new work item proposals and the different stakeholders.
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