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I tyg—E ;ﬁ}g Message from Director

2009F 4B LV REETEV TR L 2—(ITSEZ—) I REBEWELELE,
AL 22— 3 BB THR[REETEY T EHEME L 2—(ITSE%—) ] (2005F
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MINEHDTT L Z—DALN=—BbILFTIN  KEOERKB TCHIMELHE LD
MEHEZEBICALTVWEAEVWERVWET,

MRETE. PLEEZRBLT. 2O THHZ X ICE IV REARE#RE
MICTESDEFHNET AR EEU T BEEZITS. IRILF—ITS. F— 2@k
A 7O-TBAEEN YAEDT —VELENET £ ChOOMERREHSETTS
BALFTESTVELEVWEZEATVET ZDLEDICHEBEDEEEVSZIEELT
HEZ-—XFEBTIEEDICEELTBATERITSEHSICERTILENG HIET,

HEBA CKE BFICITSICATS[ERAB I 2H COUTMREEEMEDERE D
PHEVEBVET  ChETHEERHEAECNREL-ER FPBELCEHAEL

TEELAEP . ZOARABRITS7 TV —23 AL Tl ZhICMATER - EF. o a—E B
B EH. XBEVSLBEVSHFEBR T TSORMELLTRKRERLES
EBRABOEBALERET I - X2RIELAEVWEEZTVWET AALNBERI H-T ] ? \ %i %\
ZEDT TV =23 RS TY,

2013FICHITSHASEN RR CHEINZIZEIZESTVETH . ZhEDI X Director, Professor
I DDTAINAN=ELTHBFICANAED S ITSOMERRE. AMBE K. HoE-E K % 3
BEH L BACGEBL TSN AVETELETO T BEHOSIXHEOIIRBI WL %’*
SALKHBEVELETET,

1954 FHREREFh, 1977FF K7, 19855 UC Berkleyf&T (Ph.D.)o
RATFEERET1987 F &) Y T2FR BH IR 2000F &) R IR

Advanced Mobility Research Center was established in April 2009, as a university ! Joural of ITS R EEE T TEHRASE. ASAE
esearchf 3 FINATTIR FrnmHo

authorized organization. This is the newly upgraded center from the former Collaborative

Research Center for Advanced Mobility, set up in March 2005. With an increased number He received his BE. degree from Waseda Univ. in 1977, and Ph.D.

from UC Berkley in 1985. After working at the Faculty of Eng. of The

of members, we aim to push the field of research and education to a higher level. Univ. of Tokyo, he transferred to this institute as an associate

In the current stage, we need a side by side development of “ITS deployment” and professor in 1987, and promoted to a professor in 2000. He is the
editor in chief of Int'l Journal of ITS Research, the president of Japan
Society of Traffic Eng., and a member of Japan Society of Civil Eng.

“Research and Development (R&D)". Therefore, efficient collaboration among academia,
public and private sectors is essential, and has to be reinforced to evaluate and enhance
the technology. Understanding social needs and exploring self-sustaining ITS applications
are the primary goals. Current research topics are mobility for the next generation, ITS for
parking management, energy/environmental ITS, data fusion, probe analysis and so on,
but we would like to vitally expand the R&D activities furthermore.

With ITS being interdisciplinary, covering electrical/electronic, mechanical, and
transportation engineering as well as information technology, the need for a broad
fundamental knowledge is essential for R&D. Therefore, we will strengthen our course
program to not only offer lectures on ITS applications, but also lectures to gain the
fundamental knowledge to use the existing ITS applications most efficiently, and to
develop the next ITS applications using cutting edge technology of all involved fields.

With the ITS World Congress being held in Tokyo in 2013, the motivation is stronger
than ever to progress R&D, education, regional and international collaboration to ensure
sustainable and green mobility for everyone. We invite and appreciate your advice,
support and knowledge exchange.

EHR-BE
IcT Mechanical &
Control

}ln\ E History

2003.4 LU OERF ERHERMR L 2—(CCRICTERZEES IOV I IMN YT FTIUTS] (BIC[YZXT+FTIVITSORER]) M EE
"Sustainable ITS," the cooperative project among academia, industry, and the government, was started in CCR.

2004.9 B1E[H B AD-HDITSEFIHEE | &5
The 1st "Special Cource for Working People" was held.

2005.3 EERMREARICETE) T OEHEM R 52— | (ITSt 2—) 253 (€ 2— Rt AT e H#%)
"Collaborative Research Center for Advanced Mobility (ITS Center)" was established in IIS. (Director: Dr. K. Ikeuchi)

2006.11  [HERERARZITSEIF—IU-X(1) |25 CRIE
"U-Tokyo ITS Seminar, Series 1" was held in Kochi City.

2008.3 CCRAREMMEHE. ITSHEOMR IO 17N EERMMREMICEE
CCR was dissolved for reorganization; ITS research projects were migrated to IIS.

2009.4 SEEEY T BB R 2P EERMRRAOEXRGHBMERS (£FAR) &4V, BEEEY TR 52— (TSt 42—) ICWHR
(Era—RIEEHRHIR)

Collaborative Research Center for Advanced Mobility was upgraded to "Advanced Mobility Research Center (ITS Center)," a proper and university-
authorized research center in IIS. (Director: Dr. M. Kuwahara)

*11S = Institute of Industrial Science, The University of Tokyo * CCR = Center for Collaborative Research, The University of Tokyo
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i Ry A5 3 [ V] S B G V2o BV A LA Universal Driving Simulator (DS)

AB-BEE-RXBICEIIMELENICAREICRVBALAERIZN-YILRZIELTII2L—-%(DS)
TR EEEGEHICIVWVARRREREBETIZETC. FIMNEEPHLVERA > TIIHEICDVWTOERRY
FIRECT  6BIERBE Y- T T HIB. 360EN ARSI VRN T7IT-ABGREREI HRTT,

"Universal Driving Simulator (DS) for Human, Vehicle, and Traffic Research” serves simulated environment of actual vehicle
driving. This enables to perform experiments such as investigating driving behaviors and evaluation of brand-new road
infrastructures. The features are 6-DOF motion platform and 1-DOF turntable mechanism, and image generation system for
all-around view and door mirrors.

=izl R T I A VESVE WA Macro & Micro Traffic Simulation (TS)

BEERI N T— PS40 EMEHET. SELELIAT—IVORBYI2L—2(TS)ERFEL TV
FTHNRENGRBEGEEEEET ST HABITSHEM-BRORBRRCFMES O HEETITD
ZENFIREICHENETS
SOUND: Rvbh7—UXBYIaL— S, EWME— BT ORLOD. BRERETEDLHTkmEBEDLEHETRE

LET,
AVENUE: #BXE>I1L— %, EREBPESHBETORMCEBL EBRMRIMLECERTEET,
KAKUMO: 370X @ 32— 4. AOHBEAOERICHULINIANEFT N EEMEH £ EL. TS-DSHD
BE-ZESBEOX vy TEED TEELET EAL DSHBREOELFHETSICRB I, Z1IC
ISCTALORZBRRLEE/ILSEET,

Traffic simulators (TS) with various scales are being developed. By constructing virtual driving environment with richer
reality, various ITS technologies and polices 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:  Astreet-level traffic simulator, based on the detailed maneuvers of individual vehicles during lane changing, at an intersec-
tion. For evaluating traffic operation strategies for 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 calculat-
ing driver models and vehicle behaviors for several hundreds of vehicles around. Simultaneously, the behavior of the test
driver on DS is reflected to TS, and then the movements of surrounding vehicles and the traffic condition change
interactively.

LN A P Y N E. 2. Image-based City Rendering

BV TEMTERBILET — 22 UEL T HFBCREROSVHNRREERBELET —ELTREETL
THREEFURGEIMEEE | ERTICET BB LOBRALBEAPSRARAY - ¢XRBTHET
BIENTEETINICEN FIMELTOIaL—Y a5 RAMOEBEANED  Fu et IVEEET,

't} ts . Wehicle
By processing real-world image data acquired by the sensing vehicles, urban spaces are expressed with quite rich reality. ) o OpenDectons!
The omnidirectional video stream, captured by a single run along the street, is reconfigured by “cutting & stitching”, so that L e b
free-point view from anywhere on the road can be virtually synthesized in real-time. This technique can be applied to the ) ! * 1
driving simulation, proceeding it to the novel stage and possibility. h h ;‘3 %
a 2
h 1
‘Capturing Rendering Omni-Directional Image

{RTEEER= Virtual Experiment Laboratory

Eb-BH-AVI7S5EEIVTIVEALERREYIaL—aViIigiE

Real-time Integrated Traffic Slmulatlon Environment Connecting People, Vehicle and Infrastructure

2703558 I/0FE/IaL—42 FST1E>S KEIRSR
ZaL—%(TS) (CCU( o)) ¥=alb—%(DS) RRVATL(MG)

Traffic Microscopic Traffic Driving Image-based Rendering
Simulator(TS) Simulator(KAKUMO) Simulator(DS) Display S

EmfiE- REEE BEETT 4% BEETT — % - EEmiik

Vehicle Location, Traffic Demand Own Vehicle Behavior Data Driver View of Own Vehicle

Cognition Judgement

#2B%8R Route Choice %)) Operation

Ea—<I7IR—
(ARBEEEETETIV)

Vehicle Driving Model
Considering Human Factor

Action

4t 2+ 1L Manipulation

Model-based
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TV IEmEARE Development of Sensing Vehicles

EHE AL CREOERHF— 265 AT HES S T EHOBIREED T e - £
L‘iTo 3 4 Omni camera

ARGUSIF. @ ANUDATRL—F Y5 EEHA. O —> DRELEEY (B,
BE.ZOBORELE) DUNERZ R IR. X ERERT T2
AIRECVRBEMMET VIR EERICL D EGMEDOHBEICICASATOET,

MAESTROW, B0 EMAE. EREEH. X7 7V T REV T EeEE
EICRLTRBETIIEP AT SESFARBRVICBEIIEMEEH P E
GEEHOBATIISAINTOET, Sl

The sensing vehicles are developed for collecting various real-world data while ~ MAESTRO
running on the field.

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

Anti-vibration

High-resolution
| Video cameras

o N:g‘!‘l w
Ve
real image.
MAESTRO can acquire positions of the own and peripheral vehicles, following

distance, steering, pedaling, etc. with highly synchronized devices, which is applied for
analyzing behaviors of vehicles and drivers under various traffic conditions.

ShE R = Al WAZ2R Virtual City Modeling

BEHUCYPSREOMNE LY BEOEM A ERES UREBHET
WEBETIMEET>TVET,
OEHHATEREMBABWHICLIBEMBHRECRIANDTIZF v T
o2 AMEIRIEAWVERE/ CIVEE TCOEENELRZHEL=ZRTIRE

'

OB T A) T ICEBZHEHE R, SOER. BAR HITELEDBERGRE
OEYATNTO—T  A-—HYEMBDETET T XX —LIBE

Constructing virtual city model using on-vehicle sensors.

o Self localization through matching on-vehicle camera image and aerial survey map.
ePixel-order positioning and 3D reconstruction using on-vehicle omnidirectional video stream.
e Automatic removal of obstacles such as electric wire, trees, pedestrians, etc. from urban scene.
eVisual probe : Constructing user-participatory scheme for virtual city modeling.

—
o o) annnn:
X A9 N X
e‘?"\‘?t\"“\\‘\ 09 e®
‘3\‘@ S Oee
3‘600‘ 6\5\’6

ol D) 7 Tl Real-World Data Analysis

— Actual Travel Time
50 | —Predicted Travel Time

. M . i
10 o e
.

ATy

Travel Time[min]

Ta—-TJ EmEEN BRI SLET B - B2 0 Ep AR AR BE MR 8
Probe vehicle analysis Road surface measurement, vehcle motion analysis ~ Automatic vehicle recognition & classification

FE=EERPR Chiba Experiment Station

TEXERABTEMMERICHIRRAAZEERMARAOMBHET.
FHETERO.26hatBL TV ETABAICIE LRT (BREEBE) PMV (/S—VF b
EEUTAE—IL) EERBRRBY AT LD ERIGIIICEITI TR0, BIES
HEXRHBAIRREKBLU A7 —ILREBELTVET, (ERAAR AASAHIR)

Chiba Experiment Station is an adjunct facilitiy of Institute of Industrial Sciense,
covering an area of 9.26ha. For testing the next generation traffic system such as LRT
(Light Rail Transit), PMV (Personal Mobility Vehicle), etc., experiment & verification field | TSZEER F{S S 4 FEHEBE
with traffic signals and railway test track is constructed on the ground. (Director:Dr.Y.Suda)  Traffic signal for ITS experiment Test Track for LRT
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Experiment to analyze driver's behavior on dilemma
zone at signalized intersections

R IR

Environment

RE-RBEEFTOLDDBERZEE T 1>
Roadway space design for safe & comfortable driving

DSH+XBYIaL—YaRBEEAVERZAN
ETIVERN CEE&ITE M

Driver model analysis and human driving evaluation
using DS + traffic simulation environment

2

EEEOODOOEE
ELHLRBRSHER

RBYIaL—Ya Il B ERBEENMEXARIRRTM

Noise and air quality evaluation from traffic simulation

= LRT (RitHAEREEE)
Light Rail Transit

AR EETRIEELLRTHAEECAYP 5T
EROREMRA L ROCEROEFIA

LRT vehicle bogie which enables to negotiate
sharper curves and improves safety during boarding
and alighting as well as effective utilization of road
infrastructure

AEME-TEEOBRAICE DV EREICLITBRN D EFTM

Analyzing impacts of on-street parking on traffic flow in terms of efficiency &

safety

mcmmre

;
ERFEEOREMEZEN ELETIER
L1779 (ERA7000RICTEAML)

In-vehicle layout for improving passen-
ger ride comfort
(Implemented in Tokyu 7000 series)

distance ride

AERBEICELWEIA T, RS- 338
GEIEEEEEERR ML VERT
DBEFER[N—VFIVEEYFE=TIV]
Personal mobility vehicle, brand-new
mode of urban transportation friendly

for human and environment, which
realizes comfort and efficient short-

HERERFMEFALEHORBETEBAXLER

Virtual reconstruction of cultural assets by MR technology
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ITS Seminar: We are organizing seminars in conjunction with domestic local research
institutes and governments, aiming for more interaction and promotion of ITS
applications based on local needs.

Lectures: For developing human resource, we are providing a special course for working
people once a year, and two regular classes for students. It is also planned to
establish ITS course program in the graduate school.

Research We regularly host informal talks and discussions among researchers, practitio-

Committee: ners, and officials from various sectors and plan to implement ITS in social
experiments practically.
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IT . . . . : © Chulalongkorn Universit
L B ¥/ 777/ gkorn uUniversity
& W ITS Asia Pacific Forum Special AcademiC Session |y e

International Symposium on ITS Research 2009

http://www.its.iis.u-tokyo.ac.jp/isir2009

B DATE / TIME

Saturday, July 11,2009 09:00-17:00 For expanding ITS toward the future, collaborative

activities beyond conventional fields of study such as

= JUST COME . 4 information, traffic, mechanical engineering and

Free, no need for registration in advance beyond countries are getting more significant. In

® VENUE conjunction with the coming ITS Asia-Pacific Forum

in Bangkok, we hold this symposium as a Special

Academic Program of the Forum, where we introduce

various cutting-edge researches and developments and

discuss ITS perspectives, through our interfaculty and
worldwide collaborative research network.

Room 209, Engineering 3 Building,

Faculty of Engineering,

Chulalongkorn University
http://www.chula.ac.th/visitors/visitor_map.htm

B PROGRAM The venue opens at 08:30

09:00-09:05 Opening

09:05-10:35 Session 1: Traffic Management

Chair

Presenters Maso Kuwahara (The Univ. of Tokyo, Japan)
Edward Chung (Queensland Univ. of Technology, Australia)
Sorawit Narupiti (Chulalongkorn Univ., Thailand)

10:35-11:00 Coffee Break

11:00-12:30 Session 2: Vehicle Control

Chair

Presenters Yoshihiro Suda (The Univ. of Tokyo, Japan)
Nuksit Noomwongs (Chulalongkorn Univ., Thailand)
Takahiro Suzuki (The Univ. of Tokyo, Japan)

12:30-13:30 Lunch

13:30-15:00 Session 3: Image Processing and Communication

Chair

Presenters Katsushi lkeuchi (The Univ. of Tokyo, Japan)
Chaodit Aswakul (Chulalongkorn Univ., Thailand)
Supakorn Siddhichai (NECTEC, Thailand)

15:00-15:30 Coffee Break

15:30-17:00 Session 4: ITS Implementation

Chair

Presenters Yasuhiko Kumagai (Kochi Univ. of Technology, Japan)
Passakorn Prathombutr (NECTEC, Thailand)
Somsak Panyakeow (Chulalongkorn Univ., Thailand)
Closing

B CHAIRS B ORGANIZED/SPONSORED BY
General Chair: Dr. Masao Kuwahara(The Univ. of Tokyo)
General Co-chair: Dr. Sorawit Narupiti (Chulalongkorn Univ.)
Program Chair: Dr. Shinji Tanaka (The Univ. of Tokyo)

Main organizers:
Advanced Mobility Research Center (ITS Center), Institute
of Industrial Science, The Univ. of Tokyo;

Faculty of Engineering, Chulalongkorn University
B CONTACT

ITS Center, The University of Tokyo Sponsor§: )
isir-office@its.iis.u-tokyo.ac.jp ITS Thailand; ITS Japan
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