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The Advanced Mobility Research Center (ITS Center) of

Institute of Industrial Science (IIS), The University of [~ 1

-
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Tokyo (VUTokyo) was established in Apr. 2009 for the ERmds, wE 2m 4TS5 BEOFMIBHRIE
promotion of research and development of ITS related . E=5) PE Fusion of Mechanical, Control,
subjects, and the Center was reformed in Apr. 2019. Low Emission, Human - | usion of o nfofmation,
The missions of the Center are defined as promotion of | comfortandHealth itstructure gl fjyarious Relds Electric Engineering, etc. )

the R&D and implementation of the items listed below.

(1) Advanced transport system based on automated
driving
(2) Design of social mobility using big data
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Intelligent Road Traffic,Track-

based Public Transport (LRT, Eco-Ride),
Personal Mobility Vehicle/

(3) Integrated mobility design on road and public
transport including railway system

Collaborative activities are important for the research and development of ITS, which is an integration of related or various different
research fields and cooperation with international and domestic universities and research institutions in addition to local and national
governments. The Center continues to contribute for developing human resources for ITS, by holding ITS Seminars, and lecture courses in
the graduate school (Graduate School of Interdisciplinary Information Studies, UTokyo). It also promotes several collaborative research
with Private and Public Sectors with cooperation of variations of research fields and social implementation experiences of the Center.

The Mobility Innovation Collaborative Research Organization (UTmobl), established in July 2018 led by ITS center of IIS with collaboration
of three faculty and institutes in UTokyo, was enlarged including additional five faculties and institutions in UTokyo in July 2019. The

Organization devotes to establish integrated systematic knowledge for the mobility-innovation.
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The abbreviation is ITS Center for all cases.
“Sustainable ITS,” a cooperative project among academia, industry, and the
government, started in CCR, UTokyo
Collaborative Research Center for Advanced Mobility" established in 1IS, UTokyo
The research projects on ITS migrated to IIS
Upgraded to Advanced Mobility Research Center’
The Second stage of the Advanced Mobility Research Center” started

UTmobl, an inter-faculty in-university research organization including our Center
as a core, has started (Director of UTmobl: Prof. Suda)

UTokyo = The University of Tokyo

UTmobl = Mobility Innovation Collaborative Research Organization, UTokyo
IIS = Institute of Industrial Science

CCR = Center for Collaborative Research
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Driving simulator (DS) serves simulated environments of actual vehicle driving for Human,
Vehicle, and Traffic Research. This enables to perform experiments such as investigating
driving behavior and evaluation of brand-new road infrastructure. Two DSs are installed in
Komaba Campus: DS with 6-DOF motion platform and 120-degree field of vision; and DS
with 6-DOF motion platform, 1-DOF turntable mechanism, and 360-degree field of vision.
Moreover, reality in steering and pedaling operations is being improved. Dynamics of a truck
can be simulated, too. Some experiments using the DSs are used for evaluating traffic safety

measures in actual roads.
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Traffic simulators (TS) of different scales are being developed. By constructing virtual driving
environment with richer reality, various ITS technologies and policies can be simulated and evaluated

with high accuracy.
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SOUND (Network traffic simulator) : Covers a wide network including expressways, while vehicles are KAKUMO

considered individually.

AVENUE (Street-level traffic simulator) : Based on the detailed maneuvers of individual vehicles, such as
lane changing at an intersection. Used for evaluating traffic operation strategies, reducing congestion

on streets, etc.

KAKUMO (Micro traffic simulator) : Connects TS and DS, interpolating the gap of spatiotemporal
resolution between them by calculating driver's behavior and vehicle dynamics for hundreds of
vehicles around the test driver in DS. Simultaneously, the behavior of the test driver in DS is reflected
to TS, and then the behaviors of surrounding vehicles and the traffic condition change interactively.
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Sensing vehicles are developed for collecting various real-
world data while running on the field. MAESTRO Il can measure
location, speed, acceleration, and direction of the experimental
vehicle itself with relative positioning of the following vehicle,
which is applied for analyzing behaviors of vehicles and drivers
under various traffic conditions.
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Non-grounding speedometer 3-axis gyro RTK-GPS
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Societal Implementation of Automated Driving
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Technological and social-scientific studies, and proving tests on automated
driving are actively promoted.

Vehicle Dynamics and Control: Automated truck platooning, precision
docking of automated bus, and speed control based on traffic signals at
intersections.

Human-Machine Interface (HMI): Investigation on exterior HMI of an
automated driving vehicle, i.e, how to inform surrounding people (manual
driving cars) that the platooning / automated driving is being performed.

Sensing Technology: Development of methodology to recognize hand
signals and road safety mirror, etc. using cameras.

Social-Scientific Study: Analysis of social impacts and consideration of
business ecosystem of automated driving from the viewpoints of law, policy,
and economics.

Proving Tests: A field test of an automated bus, with public passengers on
board (Kashiwa Campus UTokyo ¢ Kashiwanoha-Campus Station)

NSRSV Sl SV @l Kashiwa ITS Smart City

ZRMRE - REREH T

MITSAY— b T ald, SEITEABE - RBERZNE~EFE~NMIL, mRICE->TH
EREFBRELTCAIBILLL, —AVDEYDEIEZEZSSH, JYVRVLTEFZERELTW [k
fewFe, LBIC KERTRITS] #BEL. i CHRE —F B> 7BV EAA, BRIEA
DEFERS L, EEZEML, HEREOEEEZREL TV EZ2BEE LTVWET,

Z0—Re LT, NERDITSEERBRET LHBHISEEIN-TEEHTORBEEHILY
HHE - TEABMNE LT, 2009F ICHAITSHERB S AR INE L1, REIL. ITSEMTOH
SEEICL IMBOBRERERICEITESHEBRL, 5O0HEERELESHEToTLE
T, BRAER,/ SNHEXE /FomEEELESETIR. 7r—7, FZA47La-4%,
MMS7 £ DIER Z INE - BiE L TS O ZBIRR - CO2BEHIR IR OB = R, B
T BU R VEEAREERAEE L, BELYTIRRT 52 L T #HiliTRICH 1T 280
BRRBREROHEY, TRORHAL - THERICRICHEHEAEEBEL TWET,

F£7-. 2019 5B ICIZHITSHERZEN AV N—E L TEMLTWAHODERY— T4
AV Y=V TP AL AREAETRBEAYT— T4 ETILEEICHEIREN, EEY T4
OEHIOL—BOERZIT>TVWET,

Kashiwa ITS Smart City aims to encourage the local society, decrease an
environment impact and mitigate traffic congestions through activities
with local society and citizens by orienting “ITS enhancement with
people and local society”, then collecting, accumulating, processing and
visualizing traffic data for encouraging each citizen to do travel
behavior more desirably.

For that, Kashiwa ITS Promotion Council was established to promote
and support the transit-oriented development of Kashiwa City, Chiba
Prefecture in 2009. At present, five sub committees are established
under the council in order to give solutions on local transport issues
through social implementation. The subcommittees on traffic
information, public transportation, and central city vitalization build
systems for supporting better program on local transport, enhancing
the citizens awareness and changing their travel behavior by collection
and integration of various data such as probe vehicles, driving video
recorders, mobile mapping systems etc. and process to several
significant information including traffic condition, CO2 emission, road
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Integration &
Visualization
Platform

Road'space character, etc.
CO, emission
Traffic smoothness index
Accident risk index, etc.

Simulation v
Vv

space character, traffic smoothness index, accident risk index etc., then
visualization and presentation with simple format.

In addition, a proposal by Kashiwa-no-ha Smart City Consortium, of which Kashiwa ITS Promotion Council is one of the member, was designated as one
of MLIT's smart city model projects in May 2019. The council will contribute the project in the field of mobility.
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ITS R&R Experiment Field (Kashiwa Campus)
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The test field (railway test track, proving ground, traffic lights,
railroad crossing) located on the north side of the Kashiwa Campus,
and the driving simulator for large vehicles enable large-scale
experiments, which are rarely seen in universities. They are actively
used for research on automated driving, driving assistance, frictional
contact on railroad, traffic control, etc,, and often used by external
companies and institutes through joint research.

Proving Ground with Experimental Traffic
Lights and Railroad Crossing
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The proving ground (about 300 meters in maximum length)
with asphalt pavement is prepared for the experiment of
vehicles, motorcycles and drones. The road track with
authentic traffic signals and railroad crossing enable actual
experiments that are difficult to perform on public roads.

ABEEEBEOEREEE LS 2TV AT LR ERAT-68E— 3>

BEEMEFZAEY IV IaL—2%FHEL T DEKEBEY RTLCYR
VRATLOBEBER - BKIETORIBICKD 5N B HMI (Human
Machine Interface) PHEZFARMOFMICEITIMELHEELTVLET,

The driving simulator with 6-axis motion generator for large vehicles is
utilized for evaluating Human Machine Interface (HMI) and social
receptivity to realize the automated driving and platooning vehicles in
public transportation and distribution systems.
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The full scale test track is 333 meters long and includes
straight, transition curve, stationary curve, switch and
crossing. The railroad allows us the test driving in the
multi-mode transportation. One-tenth scale model has
been utilized for the study on new style trucks and the
safety against derailments.

W8 R EERE Experlmental Vehlcles for Test Track
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The railroad vehicles and trucks had been practically used in
the subway as commuting trains. These vehicles and trucks
have been used for study on the friction control, contact
problems, tribology, anomaly detection and comfortability in
the train.
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Education, Human Resource Development, and Social Return Activities
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Panel Discussion in ITS Seminar
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Research Commiittee: We host a talk seminar with frank and active discussion on the latest ITS topics |T$*—’ S E'WEEE @
including technological trends and political solutions. The lecturer is invited from industry, academia, History of ITS Seminar @

or government. The live talk is sent to the distant through video conference system. (In the evening, ﬁ__;‘ &
approximately every month)

ITS Seminar: We are organizing a series of seminars in local areas in Japan about three times a year,
aiming to return our achievements to the society, promote ITS based on not only central
administration but also local needs, and have interactions with local areas. In the seminar, local
research institutes and governments as well as we introduce their researches and projects each
other, and discussions are made for evolution of ITS in the local areas.
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UTmobl Forum (Special Course for Working People): Lack of human resource and difficulty in
encouraging business are said to be large issues in promoting ITS, a comprehensive fused
engineering. As a member of The Mobility Innovation Collaborative Research Organization, UTokyo
(UTmobl), we and other departments in the university are jointly organizing a special course for the
development of human resource in technological development, business promotion, and local-area
evolution of ITS.
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ITS Center is actively engaged in international
collaboration as well as domestic one. We
conclude agreements on research cooperation
(MOU) with other universities and institutes,
for joint research and symposium, exchanging
faculties and students, sharing information
and facilities. We have ever held joint
symposiums in Beijing, Singapore, Bangkok,
Brisbane, Taipei, Kuala Lumpur Changchun,
and Hanoi, etc.
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Advanced Mobility Research Center (ITS Center)
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