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The Advanced Mobility Research Center of Institute of Industrial Low Emission, JHuman = |\ JFusion of " Communication.

. . . X . K Comfort and Health Infrastructure’= Various Fields Electric Engineering ete.
Science, The University of Tokyo was established in April 2009 for the ~ - .Vehwle - o
. . ‘/'- _ _. $ — B e =
p.romotlon of res.earch and development of ITS r.elated subjects. We MR AR, Egiﬁ;}g E—REE Iji}Lﬁi&%%%}%égg
aim to push the field of research as follows to a higher level. AMBSE BRI Industry-  Mode Fusion K=Y FILEEUF
L. and Social Contribution, Govemment. i .

(1) Advanced transport system based on automated driving :ﬁ:m Rzmurci De‘vsln‘pmenh “‘;‘:‘Z‘g’f' | sed pJT;??:EiZ‘;fZTf&TE;EZZ")‘
Business Creation \ Persanal Mobility Vehicle

(2) Design of social mobility using big data
(3) Integrated mobility design including road and railway public transportation

Collaborative activities are important for the research and development of ITS, which is an integration of transport engineering, vehicle engineering and
information technology. The results of our research are being implemented in real world, for instance, in Kashiwa City and Nagasaki Prefecture. With the
understanding of social needs, we are expanding further our research and development activities via international collaborations.

We are also contributing to the education, by holding Special Course for Working People, ITS Seminars, and lecture courses in the graduate school (Grad.
School of Interdisciplinary Information Studies, The Univ. of Tokyo), with the aims to develop human resource for ITS, to deploy ITS applications further
in the society, and to create next generation of ITS applications using cutting-edge technologies from all related fields. We sincerely would like to ask for
your continuous support for the future development of ITS.

,{:}E History

2003.4 LEFOER EFARPE L2 (CR)ICTEREEETADIN Y RTAFTILITS I (RISTH R T4 T ITSO BRI HFER
"Sustainable ITS," cooperative project among academia, industry, and the government, started in CCR*
2005.3 HERHARAICIEEEE Y TAEER R 2— (TSt 4 —) FE)T
“Collaborative Research Center for Advanced Mobility (ITS Center)" established in 11S** (Director: Prof. Ikeuchi)
2008.3 CCROVEBHIALH. ITSESEDHRTOS VM EERITM RIS E
ITS-related research projects migrated to IIS due to the dissolution of CCR for reorganization
2009.4 FEEE)THEERAR AN EERNARFTOEXGHBRARESR (22 AR &4Y, EEEEYTBAR LU F—TSELE—) [ZHH
Upgraded to "Advanced Mobility Research Center (ITS Center)," an university-authorized official research center of IIS (Director: Prof. Kuwahara)
2014.4 REREE)TFAHAR L A—(TSEU2—) 1TF81T
The Second stage of "Advanced Mobility Research Center (ITS Center)," started (Director: Prof. Suda)

*CCR = Center for Collaborative Research, The University of Tokyo
**|1S = Institute of Industrial Science, The University of Tokyo
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Komaba Research Campus is the main campus of Institute of Industrial Science, UTokyo. The
members of ITS center are mainly working in this campus. There are driving simulators that are
based on the fusion of researches of Civil Engineering, Mechanical Engineering and Electrical
Engineering. The sensing vehicles are used for 3D reconstruction of cities and analysis of the
vehicle and human behaviors. Acoustic laboratory can evaluate the psycho-acoustical influence of
acoustic environment on human.

FSAEVT 22l —4 Driving Simulators

AFE-BEBE-EICETAMEE B MICRRICRVBALEMERRSAEL Y S2ab—42( DS ) Tld, REEEFFIEVE
FIREEEET LT, RS\ HEOHLVEBR AL ISHREITDVTORBMNAEETY . cMBIRERE. fiTA120EDR
REBHETH0SITMA ., cBEREEEICHI—2T—J BN RSN, hD. 360EDLEANORAEZHFRTH1=/\—%
ILDSHE SN TVVET . RT TV T ORZYL T DR ERRA LGEICHRYBATEY. S5IZ MY IDFT (TR
BEATREL TS TLVET, DSICKAEROBER(E. KBRS KO BN - BRITMLELISERASN TOET (BEI65+R-T
XEMAORERGELE),

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: 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.

VU ER Sensing Vehicles
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Sensing vehicles are developed for collecting various real-world data while running GPS/Gyro
on the fleld.. - . . MAESTRO I
ARGUS equips omnidirectional cameras, laser range scanner, etc. and can acquire 3D
geometry and photometric attributes of surrounding structures such as buildings and
roads, which is applied for virtual city modeling and driving-view rendering based on
real image.

MAESTRO I can measure location, speed, acceleration, and direction of the GPS Sync. device

experimental vehicle itself with relative positioning of the following vehicle, which is

applied for analyzing behaviors of vehicles and drivers under various traffic =TE= — &

conditions. e u
distance meter

Non-grounding speedometer 3-axls gyro RTK-GPS

BEERE Acoustic Laboratory
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To evaluate the psycho-acoustical influence of an acoustical environment on human, “6-channel
recording/reproduction system” is constructed in an anechoic room. The 3D sound field simulation technique
can realize natural aural impression in the acoustic laboratory equipped with 6ch reproduction system, using
directional data received through a 6¢ch microphone system or obtained by numerical analysis.
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ITS R&R Experiment Field (Chiba Experiment Station, Kashiwa Campus)
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Chiba Experiment Station is an adjunct facility of Institute of Industrial Science(lIS).
Though the location of the previous station is the origin of IIS, the station moved to
Kashiwa campus in April 2017. The new Chiba experiment station has ITS R&R
Experiment Field comprised of Chiba Test Track 2.0, proving ground and
experimental traffic lights, enabling the performance of a variety of actual advanced
tests, such as automated driving.

r " - - = 1

TARAI7 ISR (RAERRLI300m) [ZF, BBEDLZHE, WJ‘ W Q = A\
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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 authentic traffic signals, road and
railroad crossing are provided for the experiments with the vehicles
that are difficult to perform in the real road traffic environment.

REBERARSAIELYTV3aL—4 Driving Simulator for Large Vehicle

AKEEREORREEBLEED ATV RAT LEHZ 6EE— 3 BEM
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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.

FESRKR 20 Chiba Test Track 2.0
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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.

BERARERER Experimental \ehicles for Test Track

HBEROETERICAVSIHRAERSLUAER., ERICERASA T
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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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BEESLDUHREE Societal Implementation of Automated Driving
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In recent years, interest in automated driving technology is heightened around the SABTHOEX - ] - = ' Py -
. o . . - ARiEA—h— TETE i e S 1B A5
world. To realize the technology, it is necessary to consider about the ecosystem. Social “ElA h - S m& ™ -Eg% =
acceptability that is compatible with the social system is necessary. We promote to === FREEE -
i X - 23, ped R loTHHE
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establish the comprehensive ecosystem related to automated driving. FLLABERC D, - i

3R EWE S Traffic Simulation Models (TS)
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SOUND:
AVENUE:
KAKUMO:
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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.

SOUND: A network traffic simulator, covering a wide network including expressways, while vehicles are considered
individually .

AVENUE: A 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: A micro traffic simulator, connecting TS and DS. It fills the gap of spatiotemporal resolution between TS and
DS by calculating driver's behavior and vehicle dynamics of 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 movements of
surrounding vehicles and the traffic condition change interactively.

FITSHEE R S Kashiwa ITS Promotion Council
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Kashiwa ITS Promotion Council initiated activities with 6 subcommittees in
February 2010 to support transit oriented development of Kashiwa City, Chiba
Prefecture.
Tokyo 2013 and citizen's guide tours. The second phase activities initiated in July
2014 to actually solve local traffic problems by implementation of ITS
technologies with 4 reconstructed subcommittees chaired by Prof. Suda.

i KAKUMO
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Part of results were released as technical visits at ITS World Congress

FITSEIERERET L& Kashiwa ITS FOT Model City
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The subcommittees of the Kashiwa ITS Promotion Council, working on traffic
information, public transportation, central city vitalization, are constructing a
system for a local community. By integrating data collected by probe vehicles,
driving video recorders, mobile mapping systems, etc., several significant
information including traffic condition, CO, emission, road space character,

lraffic co_ditién,I
Road|space|character, etc. | INTEGRATION &
' CO, emission VISUALIZATION

7 imraffic smoothness index [PLATEORM

Accident riskindex, etc.

traffic smoothness index, accident risk index, etc. can be calculated and Travel behavior A Simulation V

visualized.

This is expected for the local governments to promote more Citizens: Government: v
effective transportation measures, and for the citizens to raise their Raising awareness TfaerPOfTEjtiO‘n [Deasiisy LOCAL
awareness and improve travel behavior to be more eco-friendly. Eco-friendly behavior  Regional vitalization COMMUNITY



Education, Human Resource Development
and Social Return Activities
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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.

ITsts+—:

ITS Seminar:

HABRS: NTSICBET AMRBHE ITE. B ALE. EEZOEFEMNLEMEHSIBEL. ITSEHEQORMAZEBRCBRGLE ICET IR OEER
HEBREBLTERLERRBET>TVET, TLESBVRATLFELT. BHE - REBZIELHELE-ZLDOTE -AAZEIZSSM
TELWTEYET,

We host a talk seminar with frank and active discussion on the latest ITS topics including technological trends and political
solutions. The lecturer is invited from industry, academia, or government. The live talk is sent to the distant through video

conference system. (In the evening, approximately every month)

Research
Committee:

HEAHEE: BAMAEIRLSNDITSIE, FRILOHELSEAMTRNEREBESFERELLEONES . EXFAATOREBENGNENELLENSITS
EEQOERMACDEZICHEISALT, MTSEVF—TIE, FIChERME., 5 BB KIELE BRIRE . KEBRELCEDEHRERNREL

TITSOEMEAFE. FRLBLVHBRFAICBHEGAMEBTR T OO EMBELZEERELTVET.

Special Course  Lack of human resource and difficulty in encouraging business are said to be large issues in promoting ITS, a comprehensive fused

for Working engineering. In response to requests from private sectors where company trainings on ITS are not easy, we are organizing a
People: 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
domes tic 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 Lunpur Changchun, and Hanoi, etc.
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INTERNATIONAL SYMPOSIUM

For expanding ITS toward the future, collaborative operations beyond conventional fields such as
information, traffic, mechanical engineering and beyond countries are getting more significance. We set up the
symposium, where we introduce several joint works between and within each and discuss ITS perspectives,

through our interfaculty and worldwide collaborative research network.

This year we held the symposium at The Univ. of Tokyo, Japan.
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No. | Date Symposium Name Place
13 | Nov. 1, 2018 Joint Seminar between Tongji Univ. and | The Univ. of Tokyo, Japan
The Univ. of Tokyo and 13th Int'l
Workshop on ITS
12 | Oct. 20-21, 2017 | Symposium on Advanced Urban Traffic | Tongji Univ,, Shanghai, China
Operation and Control
11 | Apr. 24, 2017 Int'l Symposium on ITS Research Uniwv. of Transport and
Communications, Hanoi, Vietnam
10 | Nowv. 28-29, 2016 2nd qukshop on ITS between Tongji Univ. The Univ. of Tokyo, Japan
and Univ. of Tokyo
China-Japan Workshop on Intelligent | ... . .
9 | Apr. 27, 2016 Vehicle Technology Jilin Univ., Changchun, China
May 1, 2015 %‘SL Worl;s}%op orllJ ITS between Univ. of
8 0Kyo and fongji Univ. Tongji Univ,, China
Apr. 30,2015 International Symposium on ITS Research
7 | May 1, 2014 International Symposium on ITS Research Univ. of Auckland, Auckland, New
Zealand
6 | Apr. 14,2012 International Symposium on ITS Research | Kuala Lumpur, Malaysia
Jun. 11,2011 International Symposium on ITS Research | Nat'l Taiwan Univ.,, Taiwan
. . Queensland Univ. of Tech., Brisbane,
4 | Sep. 11, 2009 Intelligent Transport Systems Symposium Australia
3| Jul. 11,2009 International Symposium on ITS Research Chu?alongkorn Univ, - Bangkok,
Thailand
2|]Jul. 17,2008 International Symposium on ITS Research N.anyang Technological - Univ,
Singapore
1| Oct. 14, 2007 ITS Joint Mini Symposium Tsinghua Univ,, Beijing, China
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Joint Seminar between Tongji Univ. and The Univ. of Tokyo
and 13th International Workshop on ITS
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