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Technology transfer in the fields of development of technologies to monitor and manage national territory for
reducing disasters and new technologies to support emergency activities, for the purpose of making Japan
the safest country in the world, as well as in the fields of development of technologies to reconstruct social
capital and cities and new technologies for traffic and transport systems, for the purpose of coping with an
aging society with fewer children and the age of mass renewing of aging social capital.



Transportation Equipment, Urban planning and transportation infrastructure

Infrastructure Avoiding from Drowsiness for Reliable and Safety long Driving
Keyword: Pupil Detecting Method, Human Interface Technology, Advanced field of same regional companies
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Project Background
[Abstract) Drowsiness Alert System using

The Pupil detection device and method was invented by Prof. Ebisawa, Shizuoka
University. This system is able to use not only for the “Pupil Mouse” of personal-computer
but also the useful interface in a industrial system. Avoiding from the accident by
drowsiness is the important problem for the every transportation company. Hamamatsu
Optronics Cluster collaborates with Hitachi group find that this system will be the best
solution for the safety and reliable driving. Yazaki Meter Co. success to attaching this
system in the cabin of truck and lorry. This sure to contribute to the efficient logistics.

[Summary of the technology transfer)

@Technological Impact

However the cockpit of a truck is dazzle or darkness in every driving situation, the function of
the drowsiness sensor should be detect the eye and alert to the driver. The basic technology
of “pupil mouse” is possible to detect the exact position of pupil in any condition of when light
irradiation is changing in rapid or slow and any vibration. We find this robust and smart
method of pupil position detection is the best solution for the drowsiness sensor .

@Social Impact
Our drowsiness sensor was evaluated before the test production. In an actual driving

situation, in a day and night or every condition, all results revealed the reliable and safety for
driving. Especially, it is highly useful in night long driving. This system brings not only a
happiness of a driver but also the wellness of the traffic company. At the time the validity for
a truck run will be recognized, it is expecting, this drowsiness alarm is attached to every
machinery that need human watching or operation.

@Special Features of the Collaboration

The many invents from the researcher is spreading to the several application and the many
patent filing. Hamamatsu Optronics Cluster makes collaboration of the transportation
company and the car drive recorder maker. Accumulated each experience and technique
bring our joint business to success, and it will bring the innovation to the logistics.

Need for an alert sensor for drowsiness pupil position detector

meet the pupil position detecting system
using the robust method. This joint
development was success by the
experience of the special field in each
company.

Funding History

1. Optronics Cluster in Knowledge Cluster
Initiative, (by MEXT. Japan) 2002~2007
2. Supporting program for patent
enforcement, (by JST, Japan)2004~2007
3. Grants-in-Aid for Scientific Research,
(by JSPS, Japan)2005~2007

Intellectual property protection

Patent registration: none.

Pending: PCT 4 filed (JP domestic 23 filed)

ex.1 Sight-line detection method, and 3D
view point meas. device, WO2005/063114

ex.2 Pupil detection device and pupil
detection method, W0O2007/023798

Pupil detector (Photo, upper) sensing
the drivers eye and face in any
condition. This system attached the
cabin of the truck. (Photo, lower)

Turning point in the Project

L |
The seeds from research should not bring to a single application, rather are
seeking to every chance to meet the needs of social demand. For this, our results
and patents are forming with the development of industrial company. In this way,
the basic patent is created in university, is concreted in companies, and made this
actual business.

For more information, contact : Intellectual Property Office, Shizuoka University, +81-53-478-1414, Email form URL http://ship.cjr.shizuoka.ac.jp



El, B - 328

AEER
Ba N = gl =P Yo ; = ) o g — — e —
83 RIPEE F D1 I CLREZIN EFARSIIEBHEE ———xsRarkimss—
0-F  BARBEMONA - Ea— VYAV -—T 11— - HEEROR/EDEH
i O BMAAFIFE YRTLAIZER IR BEEF = O #HHUKRFE RBIEIELRSE
RS O (B)ERMIT D /) JHEME BN SRS —
O XIF5tzsM O ®BIIYDm O MWBIIRAFR
. BILIRHRAEC
(= ) ESTEHOZ D0 LR B
BEASTFHY 27 A TSN ESERENFREGD TS ERASLRIT, & m—
AV 2 EDRIREANDIRGE 2B COERRAN IR CHD, Chon | Torgom g2 IBCOBROEUEN  rogsnapTosEmmmLn

JORDPT, ERMIERIND S XY —A8HL, BIYR - BYRFPIEHFT, ~
2 v DR COREBEDTHDBROFGLENDMBZE U, ElstEisssNE
PIX—ANTHOMEHDEETEH DRI S v VEHEBDHIEETT O,
SEAR CTEIBIEN TN, HBILETOTEZER S Y IMRICERT B,

LEINRL, BBRREROTECEELE,
EDOXDBRIBERICRNTE. BICEFL
ZIRB ORISR Y — &8 FE UICHSE
BOHENDS,

BZRE TS DEAVIREMICKD
LYo (BEL ERSYIN
DEHFHRR (BET)

(B:ii2En DB E])

oA DSH

Sy ODETTRESNDIEHNBI FTOBRHE., BAOPDREELR COH. BRH5
WBDEFIEZIE. ERREODTE FS1/N\—DEFNEZRE LT, BIEEETT
ABDCENBRSN, CCTHRUVONIZEFURERAMIE, BICHE>/ZO0/NR T
FRESIROMUBREZERN T, ROBEDIKRDS FS51 /N —DIRIIAREDERB Z1T
DT EICHINLIE.

QU EN\DEHER
HEDOHHBRAICTHI > THITONEARET CTIE. RS /N\N— D& UICTER
ISIRSIRBICHINL. BICREOREHETEZTD MDY VEERTORINEZZECS
ABERNARATND, RSN ADLZERROHAEST, REBZEH LI~
Sy U ZETI DBHSANDNNBEZSHDICEICEDEFBIND. Si&,
EIEEEHIRDBIISNDCEICK DT, BHY AT ARDDTEERLS, ADTT
TEIDRMFOERSEDHSDDY AT LATHNSNDC ENHIHFIND,

QS EAFIDER - RRIR

R —ZDEXER TOBNHZSDDITHIC, MNP EARSOERFHIDD TS
B<URFEH. WAKFORIHEEEDD—TT. ERIEID S5 X5 —ABbd,
MRy —ZADE—MBTIIBELZIHB CHEFEDEEETI. ZOPND SRR
EADBMZEER, EHFHEROFPIEEEHBORGIZEE > THREZEDIEC, RAIC
BILIZY AT ADZBRRIEZ— ZN\DMADEIR SN D,

P IT 1 TR

1. 14F~185F
XERISE RO SRS —BIREE
CEMHX)
2. %165 ~1845
JSTHEEFHRE (MNEERE) ZEFIE
BEMITE~18FE NEFHREMDE

ROB0EA EEREE DS

Y5EFHRE © B 234, BN 444 (PCT)
MEFEBEENRUEFIEETIE]
15892007-83027.
MBS ETIER K URIGIE LS
15692005-185431,th

. SIS
R —XEB—ARICROS FIC, BT aL KO THIRRRERIDE T
NRUTCERRDSDZ—XZIMD AN, ZNICBIUICINFREF CRHET DA
N EEZERIDCET, B2zl ANDEREDEREZS T EERHZE
T O CTHRHERARZITDOCEDRINICEN S,

ANMEICEIT D@85 © BOAF. PMEARSL 053-478-1414. X—)L&#gE

URL: http://ship.cjr.shizuoka.ac.jp 'S5



Transportation Equipment, Urban planning and transportation infrastructure

Infrastructure

Fuel Cell Vehicle of Human Scale

Keyword: Universal Design, New Traffic System, Environment Energy

‘ O Fumihisa Kano, Associate Professor,
Organizations

Oyama National College of Technology (hereafter ONCT)

-

Involved Hitoshi Oinuma, President, Limited Company AIM . .
O Depertment of Industry,Labor, and Tourism, Tochigi Prefecture ‘ Associate Professor President
| Kano Oinuma
[Abstract) e Next Generation Vehicle:

ONCT is researching on the generation of electricity system involving fuel cells, which will
become an alternative energy source for next generation, and on the production of the
motor control system. Our research has made it possible for it to be practically utilized.
Our research results are incorporated into the collaborative research of the local enterprise,
which aims the development of small-sized vehicle in terms of universal design. Our
collaborative research has completed the new value, Human Scale Vehicle, which focuses
on not only healthy but also aged and disabled people living in communities.

[Summary of the technology transfer]

@Technological Impact
We have constructed the hybrid system which combines the fuel cell and the NiMH storage

battery and the electric double layer condenser. The system is a small-sized lightweight
electric power supply system. In addition, we have developed a motor control program
involving joystick operation with the micro-computer. This means that universal design was
adopted for designing a new kind of vehicle.

@Market Impact
The fuel cell generation of 200W output is utilized as an alternative power source of the

equipment, such as the Mobile equipment and the small-sized motor. In the future it is
expected to be utilized together with hydrogen supply.

@Social Impact
Considering town mobility and aging society, it is expected that the demand for the small-

sized vehicle will increase in the future. The vehicle of the universal design application,
which corresponds to also environmental problem, has much possibility for the big
contribution to society, and its real commercialization is highly expected.

A fuel cell wheelchair was exhibited at
ONCT. The president of AIM observed this
machine, intending application for mobility.
The collaborative research on the new
vehicle was founded through the
coordinator of ONCT.

Funding History

Corporation AIM has been received the
next commercialization support.

- the financial support for industrial
creation on regional technical research and
development, Tochigi Prefecture, 2005.

Intellectual property protection

No intellectual property right.

Cuious

Actualizing Universal Design with
In-wheel Motors and the Joystick

Fuel cell unit
o — [

150W Fuel Cell and Hydrogen
Absorption Alloy Cylinders

Turning point in the Project

OThe cooperation and mutual understanding on market survey was
indispensable to create a fundamental development concept.

OMutual cooperation on process is also necessary in times of trouble.

Oln case of conflicting technological and design strategies, mutual understanding

and compromise will be necessary.

For more information, contact : Fumihisa Kano, Department of Electronic Control Engineering, Oyama National College of Technology, +81-285-20-2886, kano@oyama-ct.ac.jp




Eigl, EH - 308

H=ER
pal MNENZEE LIZE 2 -V IYRAT—ILEEY 1 T v —DRE
FI9-F D ACNBITHALY - FREYRTA - BEIRILF—
i O NITHSFSMIFR EHE BB XX
*%EE O WIAA AREHR  £8 13 =
O MARERDEECE T RIRMR il BT BRI
= ) ESTEROZ >N Culous

NUEBTIIRERDIRIVF—REZDIMNEHRDAREY T AOHFRDOE—H —
HIEHY 2T AOEFERRZETL. ERIENTREYRTABROBRRZ LITTND,
CNSHRBRZTALC. AN=TILFTTFA VZRABLENEEE 1T D
FREZT > CLV\DMTEREHFARZGV) EEBELEELLDRESEITZAR
EUEHUWMBERDE 2 -V Y RT—I)LEEY 1 T« —ZTHSE2,

(B:ii2En DB E])

oA DSH
MRNEMENMHBEE ., =SICER"EBIY T YU EHAGSHELE/N1T Y
FYRTLAZRIREL. BEY « T 1 (CHBREHBEINGKEDICEXIN TS DI\ ELEE
SDBHHRIGY AT LAZEBIRIEUIE, S5ICY I RT 1 v IBEFICHBESE—H—
IV EO—-ILTOTSACKDRBRENICIRFCSOERIRMRERER L. 12/ —
TILTUA VERAITDILET, fERICENT Y+ VDRREIRICERI LI,

@HIENDSHE
200WRZEDMBEMAEE Y X T AL, T/ )UK DNEE DR DHNESBRE
U CORNBEEELNCEN S, KRMHE VI SBBEHE T, ERIEDKRINIC
HiFSNThd,

[ ZSE=AND)-T:)\

NOVEL 4 T4 A—2A0SEMEHESRICHRNT, SEBINERETL 1T+ DE
BIIBITDCENEAFNTUND, Fe. BREBEBEICEXMULEZIZ/N—=YI)LT
Y1 UBRDFH UWEE Y v T 1 BHESAARESREBMN TE., K8 BZECICHA
/FHFESNTLD,

NUEEDRNE B ZRIB UIZERFFD
SWFEmZRIAR, CNZaWI1AD

BRENEEU T« NORBEZEER L.
EFEEEI-T+X—5Y—DI—F 1
R— FCKDHBARICED,

P IT 1 TR

WIA AXNISECHTRAZIEET
BDICBZD. ROBEEZEZZTTH)
D,
MERA 7 FEMRARIEERRLS Kl
MARRAEERMEE

ROB0EA EEREE DS
B EMEDIETLIITT D TULVRL N,

IR YT ILE—S—EY31 R
T vOEFERALIAZN—HILTH
YV ERIR

) I%t‘ Ly E== ;‘-m:'_: v |:

GONL DKERFESERYRAET
1 BOWIRKI Bt &2 E)

K - ERODDINE

ORIV T ~MEUDIZHDOEEIER, DIBREFDHRODRIR,
ORFEBINR DB RER CBBARLEROBRBHNER,
OF U1 YV ERMDBHEEINTIL, BRIEHED LT, BUOZHIME,

AICRET D& i85

NUTESEFSEPIER. SFHIEITIER. BEF XX, 0285-20-2258. kano@oyama-ct.ac.jp




