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Synopsis

This report is results of study in Advanced Road Design and Safety Division in FY 2007. This report includes some
reports for the lecture in FY2007.
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Research on rational winter road and winter sidewalk management standards (WFFEHA PRk 16~20 42BE)
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Study on Road Traffic Environments for Various Road Users (WFZ7Ef SRR 16~19 %)
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Conduct of free mobility project
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Road Department
Advanced Road Design and Safety Division
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Head Masahiro KANEKO
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Senior Researcher Shinsuke SETOSHITA

Past free mobility systems have depended upon equipment for use by visually impaired
people—reader equipped white canes or tag equipped tactile walking surface blocks for visually
impaired people—so cost was a challenge to their implementation. This study developed a more
generally applicable free mobility system using radio markers.
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Research of Safe Road Environment Considered from the Viewpoint of Control of Human Errors

(BAREARE TR 17~19 FHE)
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Road Department Head Masahiro KANEKO
Advanced Road Design and WHIEE WA Rt
Safety Division Researcher Hiroki HASHIMOTO
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Urban Planning Department
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Senior Researcher

Kenya NAKANISHI

This research was conducted to achieve following 2 goals: Suggestion of method to grasp the
cause of traffic accident including human errors more adequately and planning of traffic accident
countermeasures to prevent human errors. As the result, we suggested the method and obtained

future challenges to improve it.
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Study on traffic at the time of heavy snowfall
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Head Masahiro Kaneko
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fFse 8 wE G

Research Engineer Osamu Minoshima

This study focused on the establishment of future work execution systems such as new contracting
methods with snow removal companies which are susceptible to the effects of weather variations in
order to ensure smooth traffic functions during both heavy and light snow years.
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Study of Policies and Measures for Road Safety
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Research on Trends of Road Safety Policies in Sweden
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Road Department
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Researcher Hiroki HASHIMOTO

In comparison with traffic accident situation between Japan and foreign countries, it is found that
Swedish situation is better than Japan. Therefore, it is useful for Japan to research Swedish effort for
road safety. In this research, road safety policies in Sweden were investigated for reference when
future direction of road safety policies in Japan will be examined.
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Study on Improvement of Road Safety Measures at Hazardous Spots

(FFZREARE AL 16~20 &)

—RBEEFHOELIZEIRBLREXNKDODYNRFMAEDRET —
Examination of the Method to Evaluate the Effect of Road Safety Measures
Based on Change of Vehicles Behavior
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When road safety measures are taken, it's needed to grasp the effect of road safety measures
early and to examine the necessity of additional measures as soon as possible. In this study, the
method to evaluate the effect of measures is examined based on change of vehicles behavior before

and after road safety measures have been taken.
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Processes of road accidents concerning elderly people and road safety measures
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In recent years, the ratio of accidents caused by elderly people is expected to increase.
Processes of road accidents that described person's behavior in accident are essential. In this study,
distinctive accidents in elderly people were explained by processes of road accidents. And road safety

measures for elderly people were discussed.
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Research on Rational Winter Road Management Standards
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Study on Goal Achievement Type Winter Road Management
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This research project summarizes concepts applied to establish rational winter road management
standards corresponding regional and road traffic characteristics in order to switch to winter road

management based on a specific standard.
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Evaluation of road safety facilities using road traffic accident database

(FAREART TR 16~20 F &)

—RBEHAREPEDOHET -

Revision of the Guideline for Improving Road Safety at Hazardous Spots

K R I e A e R [ D=
Road Department
Advanced Road Design and Safety Division

= R &7 B
Head Masahiro KANEKO
EX ARV A=Y WA R

Senior Researcher Shinsuke SETOSHITA

Planners can propose more effective countermeasures more efficiently by accumulating and
applying information such as methods of taking countermeasures applied in the past, precautions
followed to apply these methods, and so on. This study revised Guideline for Improving Road Safety
based on the knowledge collected by Accident Counter-measure Database.
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Measures and effects of improving road space suitable for pedestrians
(MZEEAE TR 16~20 £E)
—AKBLDAHAET—VDHNROBE - S —
Study on effects of zonal road development for a daily life

TERRAFSEER B K22 M B gE s £ K &F IETF
Road Department Head Masahiro Kaneko
Advanced Road Design and Safety Division FAEMEE A 3]
Senior Researcher Koji Matsumoto
LI = /N Rk
Guest Research Engineer Makoto Koide

It is expected that existing road space is used properly and that safe, comfortable and
prosperous road space is provided. Therefore, creation of zones where pedestrians and bicycles have
priority is being promoted in various areas in Japan. It is essential to grasp processes of planning
measures and effects of the measures and to accumulate technical knowledge. In this study, the states
of the 55 areas were surveyed and effects of measures were discussed.
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Measures and Effects of Improving Road Space Suitable for Pedestrians

(FRZREARE  TRL 16~20 /)
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Survey of Cases of the Effective Use of Road Space

EHHFIEED B R AR e gE
Road Department
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Head Masahiro KANEKO
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Senior Researcher Shinsuke SETOSHITA
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Research Engineer Osamu MINOSHIMA

This survey was carried out to clarify the impact on the creation of social capital of the reconstruction
of road space and its use as event space and at the same time to study methods of quantitatively

measuring its social capital formation effects.
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This survey was carried out to study the lighting effectiveness and lighting requirements of a new type
of intersection lighting applied as a nighttime traffic safety measure that can be counted on to be used
as future intersection lighting by revising technical standards for the planning and provision of road
illumination systems.

KEASL:o) AR E LGS (IOR SN A HEREBETH D, BLE
AWFZEIE, ARIK < R BSEIFFTE 28T o2 % C-D-EF#HITXERNZRRF—0ThHY,
REB (LUF By Ev o) IO THAirid % HRBBIZIE CZENZENBYIIICELE L7258 Th %,

TV, BRI O A IR 35, F7=. BREEIZ1 01 x& 201 xO2F8E, BELFET
T ROZRERRR EOFIMEEMERTH &L BIT 0. 4% L7,

REIZHTZ > TORBHFBELIEHETH20, B 2. 2 EBRRANAE
W T RT3 5% O BRERMERIAM 325k &2 320 L 72, K —2 [ZERAY - T, REIIRBAE

[(FFRAER] WZERIE L2 G 1 PR Ol L2 M TH 210
1. iIAXOREE WL, R EzT7 o r— Mok 5Bl GEwICR
I RXOFRBFBIILLTOLEEY TH D, </uz5 BLRZXD - FHbEHRXD - 0H95 L0
C REROIRICE DY BRI E 2 A L. MEUIE THRZ2% - Rx7zv) TR L=,

WICRET D Z LI X D EBRERZ & DR AR 2. 3 %ﬁﬁ%

NE DRI TE 5 ﬁ%ﬁﬂﬁ%@m7y7~FF%iT%ﬁKE<ﬁ
-@M*ﬁ%%k/wl/ P x-1EZEBE£H
NUANSTS e JLTﬁxJ o — T
G DHIREE) TR Som=RIRTE (hiffeRmsE) UMREREE)
S HEEN %11&;!€0>Tm7)> LI

550 %REHMTE D

2. RRMETMELR

2. 1ERBEH g e/ e —

k-1 IR TEBRSEM —1 ettt
BE LT, BB NZ — 0k,
ek DA =R (BLF ek G Lvnd,) AL IS I
ERAWEARE = bR E WX E — BT, BE F )6 0 FRIE 10 Tx, 20 Ix
ZRENBREICBT HEBOEER B E 2 TREL MRS X
BB A- BRI R E AN/ =2 ThY, —— 208 QUE-TOROBE)
ﬁﬂ%A VEAEE B AN FRBA 23 BR 1 C & 3 E B A D SE (RS TR 1 TR o ELRE B 18
RATRELEAETHY ., REB T ERRNE ER ORI #ngﬁ?ﬁE?ﬁEE§>ﬁﬂ




HARFED~@D
40m —
f— f—
m o E
O
||||*||| |||||||
— o Eww — CETL AN

®—2 K&/ 5—

R

THFEA
w »
o o

N
o

E_101x
A_201x
B_201x
C_201x
D_201x
E_201x

R/ —>

B —3 BREA/ N2 — Bl 5T

&2 HEBM & BEKIRDBERF

ESHYRER

EERBOENSHTE (Q)
DRBE
EEROIENS1TE (@)
DOFRME

ABOEENSTE (©)
DEBME

TAYw b

= BIATAALEY + BTV 0RTR
(DESELRERITBRE (BR) L7 —ADHHEHET + ZaHRE LE

K3 FAXARERBAOKREICH->THREFE

FRRAES (+FRIE/EE)

REABUMMEERHERE L. BAARIC K 2RAR
BEO7UNFVAEBNELSERVEEETH L

HOAAC

BUAHBESORERT Y 72 HFER CHEMIC

B BT - &
RERROD Tk - RS ORRENAEEEER T
TOBERE. RESSE X HROBEER LOBAN 20 oL £ 48

RERNOEHRERECAN &

RERBBOKRESIL LT, BESEBORESE

RERRREOBE  |erET Lo0k>ABARE (BB bt

RESBINES NVSAICEEINREREALZ0R
FEFSCE

RERFLRIE L ORBfF

A5 1R A5 L LURIERFRZ 1 & LTERL,
I—3 X BN Z — 2k KO EL R o0 ) AR
RO(BERAZ—VEF) ZRLELOTHD, Z
DFERPS . WERTABLOFHLTRUCED LT, FA
EORMPHANY =B W TR 3 (Eb%H

Rz2) UEZmELTEBY, £/, 101 xkb
201 xDFEENE N LR TX 5,

2. 4 FAXOENERUVEAZH
SBIZBWTH RO AELGBHADEZE I Z—2 (C
~E) OFMAZES 3ITFEVEZHEME L TWD Z &0
O, HTANZELZR LA THDL LFHMITE S
jjﬂﬁ]/z DEBNRE — N THONWTHERT S & %ﬁﬁ*W)
A CHERRZBME MR R E — U BNIEET D, F-2
_mﬁ“/\&—/ TR B THR Jfﬁmofiﬂﬂ&b\/\
H—=2ThbD, ZIHD/RE—NIDONWTIRIBHERE &
BEEAT T TS LR, 2o RZ — 03, 5]
RAERBAZHETDLZ L & éhfbéﬁ%ﬁ?ﬁﬁ(:
BWT, @ITENME ZR@ITHICET HES BT L
TWIUETE OBITHREE LW RE = ThY |
T U HBTH OB EZHERT I T = Thne

Zzbnb
PlEXD, E%ﬁ?‘é WZBWTIE, ESESF ORI
Db &L FHRUT L DK ORI ZE 2RR RN AT

FHEDOHR ﬁﬁﬁéwéﬂﬁﬁxbﬁxﬁf%é &I L7z,

Fo, FHRITEIREORBMTAITE . BTHEE OR
PRI D Z & IR LN RS N 72 [
W 5 AFEOLE S0 5 ORWHRITE ] OKRRE

LRI RIARIZIETFICEN THLH B2 BN
Do
A ERETOEOBEFEIZ, FHAONFFR
P, SERBMERHEEROMSEREN SR L, £-3 TR
TEBVTHS,
[(AEAE]
F O FE SR, B RO A R R L Ve AR
A DHESEAE A 7o i\ﬁﬁiﬁ% E DR
DRAMICHERINTRBY, £/, ESE2MFL
TLBITRMICB N R BN S D Z & &2
'L,
c HHRORZEGBFIRD 5D 6 DO F R R
EffR AR L,
[(RRDEA]
7 D A B D e i SR B BE & LTIl A
(&% X#k]
1) BRI R 8 e - R . (Fh) B AIER

£ SERR 19 4F 10 A



3. 2 ERGXE

3. 2.

1

RBREMKICET MR







TR B & B 49-4 (2007)

¢ HE L2 RELGERTHEZERLT @

1. FU®IC

HEORBRERGOFEERNZ RS L, K-112
A& IS EFHBEE UL A EIIC S B b D
D, HBL00TANERBTERE L DN 4 mFEH
WEDABLTEY., REBEHFGZID & BB
IR E LTk LVIRIE DSV T B

O L) RO, £E O EBEPRE 3E K
RBRBE O 2 FEhi L. @I O BT
THYHMATVWS, 22T, BEEHELSL YR
R R BEER R TR - ERTEL LT
BH72121E, INF TIATON T & 38 BEREAENT
ROEMEFZ D L2, SR LREO RN LS
TR R % BB 5 2 E SR R CdhH Ds D
HIGH A REREAZH ST A EICLD,
TUHEOH LR AEORER. BRI E LR
L7-HEHH,. RO ARNEOE T
BEX SRONEALRIFIITZ S X125, 1N
2Ty & DFMFEII U TR E LR T B2,
BHONENEZ 5NAEPT, EORENI YD
REVRKENHPHIT S LTSEEL D,

Z I TARRTIL, ERERERORNREREEN
Fht L 72 ARS8 % At 5 O F RO A R & 2
HICIEIET A2 22 HIE L, P SEE~ 144F
FEICEEOBRBERICB W TEB SN [FHik%
T BRARHERE ] 07+ 0—T7 v TR
% O CTHRIHIERN R % 54T L7224 B2 7R $

() sk ey

C R —————

, il
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 4

H-1 HAOZ@EFHIEERROHR

(FFH) S Hr o RS - (- H) ks

Road Safety Countermeasures on Arterial Road

W I8 D A8 3l B2 AT R

W R A ™ LA

2. DHAR

2.1fEH7—%

KOMIIE, [HRS T RExFFE] &
FERERTIZ BT SSBE R RO E R & FHig
FEARI A FBEEIHR T 5 720127 b N2 7 +
O—7 v THEOHEREZ FH 7 B OREIZF
15410 BIAThNTEBY ., ZOHEEREH»
B LITED, HREHEMEIIBIT AR 44 F
TORERMFEERRZILET L2 L5 TE S, fto
T FERI3EE T T EA5 T L2 12
DV, WHRERIC L 2 FHROFARROZEAL
BT LI ENTE D, AGHTid, FHEH
o B A IR FEEGRE T 3196 F T 0 9 b, F
B3R F TITHRAE T L7z 2923 8 (Fik
MR E SN BT &K D 915%) %5
&. Lfﬁ\*ﬁ‘bf:o
2.2 DM FIE

HBZEHENETIZLIDDETT1 DO
(LLF [HARR ] o) ORDPERINLY
HGbdbIUL, BHEOMEK (LT ATl &
Vo) VEMMINLLEEDD D, WEDERIZ
XD HH AR IIRT S 2 &2 E R EA,
flil %2 DI TR F 2 IS 5 720121, MostED
R ST T EE ISR R A IR L
RSS2 i L 72T IS DT 2 4T 9 LB RS
Hbo —H. MEEXKEEM L 725EOFEHH
BRI R LR T 2E00, BEMREOERKIZL 5
HEHIWEAIREZFH L THEIBTAZ L I3ZEF 1L L
T\, FOHEE LT, MAEREEERL Y
HIIX. ENENORIKDOY RIS ENEEE K&
LAY EDNEZONLIDTH D,

ZIZT AgMEERT 5124 72-Tik, 7
Ao 3R % JE s L 72 AT % i Gl SR pskh SR o
D RATV, RBEEWNRKOTHET L OERMN %
HIGHIEAI R Z IR T 2 2 2 AT, KT, H
Btk & E i L 72358 0 58 8 1Y 7 F 0] jsh
ZRBTHIEE Lz, 512, BMAREB L O
R0 2 Mt L 72356 O FIEIR A o He ik
2TV, RG-SR A EHG L 723 SRR
BAB LT T BRI RO AL ONWTELE L 72,

_22_



Tk B & OB 49-4 (2007)

2. 3R IREDER

HiGERME 7 0 —7 v THETIZ, EHRE
FREHFRE L 72003 TR 2 80 IR 5 720, i
P EGENTEHRINTYS, ORI
TZEOEFEHHLTCLEYD &, R EL DY T
VBB RY, SHBEOK TR S N5,
ZZ Ty TENTFNOMKOBHRAEICHED X,
FFEHLEZEZONDINETENT LI L E LT £
OFER, BRI TIZ 101 05K % 347 IS, KM
HTIX 77 R 5 % SIARICHERH L £H6 %22
5 e, [RELSWY)ORR] [RESBKROL
B TR@E| [5Emay$y Ml RO [0
MR EESR] % [RERUB] EHEH Lz xF
REMER, HE - REHOERBOR R L
FhE T Z-112R7,

WHEDOMATIT41,6158 0 T, A6 HFEE
AR BIPIET A% & SR & a7 T
WINTX R AR D 76 % (2216 FFT) &4 %
B 7z, AR OB E K -2127R7 7

XP3R TAE R O EFEHE T e 5 &, B RO

AT, AL HICEBRBHI R DL
EENTnd (F-428), MEExrRicBw
Tid, GBI & EREE - EERIER] o
MAEEPERLL ., 0 CEBIN TV, 2
DOt BRTEAS EALIC K ZRARICIE, B
BEFINLHLLONEL W (E-55MH),

F 7, HEERICOWT L FEBEOBERIZL Y.
K-21I8T L) CEHGHEAOFEEIRKRE (L
b B 7R WHEIPH T 32 A & SEEANZER L 72
2. 4 EHHIBRRIRDOIEE A E

HIBHERD R ORI B 72 o TIE, X HERRT
BOEGEBERK L, ZOZLOREIZL - T
REIEBT LI L BWICEZONL, Ly
L. S EMBIEE-1IRT X 9 ITE4LH)
LTBY, HMISHREBITZOBER G RO %%
WY 5720 Tld, SHROFERIC X 5 il zh
B2 BYIIHERETE 2 WIS 5

Z ZTRGH T, WRERERTIC BV THE

F-1 EHBRONREE E 3R THE
ﬁ%-%

%wgfﬁiﬁﬁ E T
i %iﬁﬁﬁﬁ\ﬁﬁ%ﬁ%\%ﬁﬁﬁ\gﬂ
B M ARGE, GEEREER SF
gt St |22 WHIRH, 8L — > BRIEUR, 287
U AR, AR (MK &
s 8%%&%‘%%@%\ﬁﬁﬁﬁ\%%
7S R, ZCEMR SF
%&%iiﬁg)E%ﬂﬁ&ﬂ\ﬁ%%%-ﬁ%%ﬁ\
U Al sCEELEl 4

- 23 -

wEhE L o Tz EARE L7256 O HHEER O
HiE ¥ r . EEOBERKICBIT 5 HHgEN T
DHEBABOEAIZIHIT 5 & ke L THER L.
INERIREMBOGEE BT 5 2 & TEixt
ROBMH BRI FEERT L & L7

COERHEEHVAI LTI, BEEREIC
PE 9 B @RI D BAL DS FHI NG 2. % 3B
HWIETE A X 9T LT,

ZOLHICLTEBLAFREIBEEL, 22
T [HAEINEE ] & ER L. MIRERIHZD
HiH e L ORI E AT L L LT,
B PRI OFHA BT HERS RO
H2 ~ H5 FF DI 2 Hilg A B L TH
VW72, T\ﬂﬁ&@%ﬁ#ﬁi\nﬁuiofﬂ
T LI EENRLLZ e, RBE~
HI4FEOFFHELZ BRI T L IZHEH L THY
720 AR BRI RRITR DIERDE 2T % 323
(N7 N S

F-2 FHHMOEY

R ET O FHIEA 5 L 72 S HoER
o T 84T R
@ eT R
6 E il W BT R HE Tl
DA THESL. -
1F T 1872 1F T 7 22
. HEAT .
Bge oM Bze
AL SWEH
ST i p FETHE
AT ol VS
BHOE B
L Z O E T A A
Z DA
T Eg
BT HR e e B HAl
FOMOFEAY
/ ; \\\
5ﬂ%uil \\
/\ 427 ; \
13458, 707 \
/ \
i4?}‘%400 R
\///
\\3*T§E 582 | oupm goy ///
A
\ I

-2 mAﬁﬁﬁﬁ%wﬁ%ﬁ



oA B o' R 49-4 (2007)

F-3 SICHCAETBOERDEZF
WHSE TAER | [HH1 7— 7 DAERK | [Fi#k ] 7—F DIEK
R Q4R R 9~ 144
SR 9B SERE 10 ~ 144F
SERE 10 4R R 2 ~ 54F PR 11~ 144F
SR 11 4R RE SERE 12~ 144F
VR 124E R TR 13~ 144F
SR 134 B Rk 144E

PHTHFER R VER

3. 1 B SR R e D S EE IR R
F— AT BT RE SRR O 5K T 2 & D 5Es

EWEEAT D 5 B LD EIZOWTRLTH
D, EEEFIHORE % Fh L 72T o TIEH
MW (HOAD S HOMET) OERGLE
HAouTilEEZEHR L Twb, 2B, #HIEEIID
WIS R & HHZAR O RS S 27 b O %
HLTHETRETHHH, B ETIZ0OMR
PHETIE V20, TXRTOMEFITDO VT
MEEHE LTS, T/ Bho [- 47
V) ) ids RERR OFAFE0TH Y. HIk
RPEETE W E2RT. MA T, BDOEIC
OWTIE, FAWATLE o722 & 2RT,
B DOEHFIN AT IR E AL &, £L
DORIE CTIAGEA B2 BT AREPE LN T

HEHEINEERZ T L Db DTH S, 2T WL ZEDHERTE %, HEENIIBWTIL, 8%
FEo4 WP R OB B R (%)
i % It EENTY W |,
1 = =
= 94 AR A AR AR L IR AR
’ Tl | | | w | BB e gy | 2
4 b4 % il i
| ERRIEE [EE] 80 | 49.8| 39.2| 399| —05| 456/ —469| 494| 463 376
B | EYE QF0 kD) [EE] 29 |-200| 580| 150|-40.6 29.1-98.0| 36.1| 347 10.1
AR | BLiE *ﬁf‘“ LB ] 27 | 184| 192| 179| 03| 35 -59.1| 27.8| 214 14.2
B | Al EE] 24 | 262| 14.1| 31.6|-1505 —9.8—382| 426| 64.3 17.3
B | BER EE] 22 | 241| 752| 452|-632(—-119 —-47| 240| 657 325
B | HESMAR, RO, BEARBER EE]| 21 7.3|-529| 36.0|-17.6] —4.3-19.8| 459| 420 196
B | Ei. ERIBEOER [EE] 20 66| 538| 239! 280/ 295 362/ 251| —9.1 222
| B B EE] 17 | 524| 709| 214 [-1275] 233 10| 483 726/ 304
W5k | B - BEr (A% 14 41| 659| 348|—29.2| 625—115| 375/ 415 27.1
% BA| NA R B 13 | 609| 70.3| 84.8|—-10.1] 100.0-179.2] 383| 46.1] 642
B | sy [EE] 10 | 109| —2.1| 416|-30.2| =595 199| 14| 860 198
B MIPU R EE] 8 | 139|-166| 339|-184|-30.0 202| 139| 9.3 144
B | R E B () 8 [—221| 115| 82|-1232| 21/-325| 50| —29 -71
B | oM [EE] 7 | 514| 218 60| 296/-1732-3166 64| 551 —22
B | RN EE) 6 [—12.3| 599| 355|-157.7| —34.8 =275 11.7| 952 214
BT | it B Bk ikdhZe) [E%] 6 |-59.2| 100.0| 5.7 |—83.3|-123.7]—70.7| 65.4|-12516—17.1
B | 2 EHH (EBhE ) [A%] 5 | 290]1000| 115| 29.7| 263 —59| 247| 479 146
| BRI [EE) 56 | 334| 321| 364| 362 294 405| 427| 56.1 380
B | EEBURSE [A%] 36 | 197| 14.8| 239| 355 —350 432 450| 301 286
B | REMNE [EE] 33 | 138| —97| —52| 396| 114/ 87| 89| —90 92
B | AL — > [EE] 33 | 227 59| 320| 589 39.6 54.3| 449 09 409
B | AR EE] 27 | 215|-356| 26.1| 345 245 348 139| 228 275
B R (JF0 kD) [EE] 14 | 135|-656| 231| 61.7| 413 47.6| 237 594/ 343
B | B R [A%] 10 {—321(-99.8| 65| 323 83 16.0/—-209|-314 46
g | B MR (HERERZE) LEE) 9 | 405| 439| 528| 11.6] 684 351| 76.1| 87.1 449
Za‘g B | R - ERRAER (A7) 8 | 305| 172| 60.7|-16.7| —25.8 44.7| 732| 655 406
ROl B | SiMe [EE] 7 | 49.1] 319| 288| 60.7] 289 679| 439 154 440
B | O (GeimEn) [EE] 6 | 40.1|1000| 625| 69.0] 508 538 29.0| 492 542
B fisEt B (15 —1b) [E%] 6 22| 202| 361| 59.1| 417 499| 60.4| 1000, 443
B | B (B 5 | 328| — |-896| 713 674 118/ 30.0| 1000, 16.0
B | ] 5 | 481| — | 49.1| 355|—555 247 39.6| 64.0 346
B | A E DM (] 5 | =07 — | 586| 19| 294 132| 130|-26.7 27.1
) LEE] EBREEE. [A%] [ ARERES
_24__



B L TETOMKTHRPR OB

+ K B & OB 49-4 (2007)

Hoe & 2o

2o —H. BERTHRP RSN Lo 72013,
CHSVEE, LR, GIREOFHICET 5D
DTHolze THE, FDHZLHEIICBIFSL S
NS OEMIEI OFCAG H I E S D e 2

EL Fo WP

HE L TV R WEHIHEANI R L
THITRTIIEFEZHH L TWB I EDE
WirbonrkEzZ N5,

LT

A7 RO A BT B FHHIBA) RSOV T

B2 &, FHcERNC
BREsNTwi, 72750,

L TIEEAEDETH
RFEEICBIT A IEH

B sid, SR ERRT ORGSR AL 0TI
IFEZEETERVEGPVLORRLNE R &
BEMEP LN L ENERITEELTWD b
DEEZLND,
3. 2 A B AR EEF D EHHEIRII R
-5 ICHEEN KT ER L= 5HE @ﬂﬁ%k
X O HIHER R OFEAG S B 2R E A R
mTo&E\é%m%k®ﬁQ%@%®iﬁﬁ@
GBI E VW THE L7 RER LT b,
FLD,
HENTWDLZ ENbh b, FFio, s

F-5 MEEREIC L BGEERAEINEER (%)

Z& A EDOMEE THEHENEAIRDFE

- Bl AH
i BIAETE (B[ EZ ] EEE % | 2
= e | e Wi =
¥ AR AR o BT
| BRI LEE] B EAUR [A%] 20 | 743| =75| 385 69.9| 75.0| 64.0] 584| 31.9| 48.3
w | EHHE B HUAHMURE,  HE AL, 16 | 61.1| 798| 355(—60.0| 57.9| 24.7| 49.7| 69.7| 36.8
HIREE R (]
w | EEE GEE] BT [55] 16 | 762| 45.7| 543 80.7| — | 80.6| 47.6| 46.4| 60.3
| R [EE) iR [EE] 12 | 776] 17.8| 41.21-1094| — |-91.7| 935 62.6| 51.9
| EEIR LEE) Tem g [EE] 9 | 743| —14| 208 369| 89.4|-21.9 508 57.7| 35.6
| EEIR EE] PR EE] BB [E5) 8 | 24.7| 729| 526 486| — |-2832 86.9 73.0| 59.1
| IR GEE] L AR Tﬂ:étr'%’%‘ B [E4) 8 | 775| 184|-429 56.8(100.0(-1197 444| 658 54
ERREERAR [
BT | TR A BRI [ﬁ“é] 8 | 358| 758 0.7 -9.2|-525| 0.7 35|-1166 2.8
W B | TR B FUAAMUARE, 3 P gL, 7 |-344| 764| 351140 7.0|-30.0| 32.8-12.0| 14.3
SR ()
= | E R (E ) AR R D 1k) [EE] 28.7| 769| 17.8 2611000 49.9-275| 37.8| 239
AR | AR [ EERE - EREEUR [8%] 202| 42.0| 43.51-2006/100.0| 76.0| 62.8 84.9| 44.9
BT | BUE MU, HRE R, | SRR [ AR (1Y 1) 419| 886| 94| —6.1[-304|-64.5 440 75.7| 258
HABEAR [EE] (&% ]
AR | BUESMUAR, BB TR, | SRR R D ko) [EE] 6 | 539[-21.3| 539-22.1| 30.0|-55.9] 60.8 57.1| 40.4
AR [EE]
| aE [E) JERHERE LEE] 5 | 835| 79.4|-10.0/-1602{100.0| 639 5.6| 77.5| 35.2
W | RO [EE] JERRREE [EA] 5 | 44.0| 80.7| 286| 27.8| 83.7|-3468] 90.7| 78.4| 53.6
A | BRI R [ HUEAMHR, B LR, 5 | 325 =7.9| 326 40.6| 56.3|1—10.9| 36.6| 81.4| 383
LB R ()
A TR [EGS) O [EAE] 5 | 358| —7.8| —5.1-1939/100.0| 80.1-215| 615| 20.3
BB | AR R B fET R Mok rdhze) [EE) 16 | 199 — | 315 224| =57 79 724| 47.3| 230
WAL - [EE] BRI [EE] 13 | 83.4[100.0| 51.2 68.7 |-84.6| 57.4| 509| 50.6| 50.0
BBAR | s R ] BT A - F AT [23%¢] 12 | 194[-205| 319 543| 255| 26.8/-19.3] 24| 264
| EHIRIE (E5) FETESR (] 10 | 747| 54.7| 71.8-120| 76.3| 72.6| —89/-295| 586
w|EEEIRE GEAY) R - EERER (8% 9 | 334[-21.3| 24.4| 44.1[-56.1| —=9.1| 569 785| 24.6
s B F L — > [EE] BEBURME [A%] 8 | 2201000 30.8 564 |-30.8| 74.4|—16.5|~4315| 44.2
| & ﬁfié&ﬂuﬁﬁ [E%] FaBUR i [A%] 8 ~10.8]100.0|-30.5] 61.9| 58.2| 49.7| 65.4[100.0| 37.6
DR | Ao i [EAE] BRRRGR [A%)] 7 | 204] 187 67 154 418| 42.1[-146/-52.1] 159
B G FBURYR [A%] SRR - EBEUR (A7) 7 -249(1000| 22.1] 21.1| 16.4| 54.0] 282/-288| 295
| IR LEE) &5 HRkiE [A%) 5 [100.0/100.0| 186 56.8| — | 14.1/-1240] — | 257
w| EEIE EE) BATHE LT Sk [(A%) 5 | 329|100.0| —18 73.0[-828| 27.2| 707 — | 355
B | TR (4] B [A%) 5 | 93.2| 680| 37.0/ 429| 81.8| 533 649| 85.7| 56.3
TR | TR [iﬁ“ﬁ‘] FeBRd i [A%] 5 | —1.4|100.0| 24.1 364 [~105| 35.7|-1717] 70.3| 21.9
) GEE] EREEE, (8% ARERS

— 25—



+ K #H i & B 49-4 (2007)

5 EEA A ROEMHIERIEE R L, 22
TR LTV B ETOMES THEIHIRA R0

bivd, 72, FHERHNIATDH, 0L T
HIGHIRAI RO FEFETE b,

HAE TR SR 2 2 L 723 & OB MO R 3 %
FERIC AL & HEEHEEOTRICB W TIE, R4
(2R LT\ B B 3 92 6 RE D S 1 IRl SR 5 8
ML FRRICH S W, G AR OGS
MIZOWTHRDEZ R TERASRONG, TOH
FHIE, B SRSEHERE & [RIARRIC, PR EE L T
WRWEHEBEANI W L TH T RTIIERZ2EH L
TWAIENEEL TWLLDEEZLNA, &
RO R OSGHEINEEZ RS &, RFICE
22, WEWEE OAEIIRERICH LTk, moFE
HOEANC IR T { oA THIEHIBRI R 2%
HEINTWDL, BEETIZINSOFERISH LT
IR BRRDB LN b0 b,

3.3 MRDIMELIC L 2 EHHEIRSDRADFLE

HHL At 3R S Bt I O IR A R 1S D v T,
HEOMETIC L o TE, WREHMTERL 72
BEICHRTREGHENENLZLIEZON
5o I T, MAEKDOEMIC L B HHEIRDY
RANOHEZE L, BHRIRERFORIER L Db
BIZ X DO L7z BUFIS, T RO—Fl %2R,
(1) MBI + [EEER]

(RZEH. N=10, ZHERT—%. X-3)

Bl -3 ZMICEKBHORE & MEER %
TNENHME 721G TER L7256 DKM
DRGER A EINERZ K L2 D TH B, A
ST, IETEEZE, B2E, AYTHE. ROEITERC
DWW, EERERB, BREERE F NN EMTE
fi L 72 IR TEWRIENBE I LT D,
COHEIE, ERBEHOREICI )BT SEOR
TERIEHEZE - IB2E5OFEMWALT 2 & & /R K1
EROMBAENT L2 EI12X 5D THbDHE
EzoNb, —FHT. HEVEHRLZOMBEMAHE,
B A DOW T, B SR E R X TEH
HAMIEEDMEL 2o TV B, FEEZ AT A
WCEORELRDH LW REMELNEZ ONLDDD, P
HIZBHETIZ R, BV 7V EEERL TS
LI 2 HTHLELD 5,

Q2 THEHTv—r] + [BF3R%E]
(REH. N=8, BERMFEFKT—5. K-4)

CZOMETIR, T L LTEITEEROIIE 5
RIZLDDTHALIEPHEETE S, M-41C
AT XIS APRRERIIAIT L — v B EHUR
BOENENHEMTORRIZILE L CTYEFHiRD
MEREPEE->TBY., HAERKEOERIZ L o
TEORELFENBHEINTVWEENWZ S, &

[ mEpmmmEm 2 BEE R AR EEstT

400% % I %
# 7 I
< 200% Z % 7
% 00% - é %é Z gé

~40.0%

-60.0%

~80.0%

~-1000%

A E i H Ei_% B &
%t & %= £ i i | o ] #
G “oow o® o om|, ®ow
i} % i K b

(-3 % B O & LA S OB TP I 0
Ml (Gern - AR

| BaEFL— 8RR ODEERFHAREER BHsY |
1000% — — . R — R N .
80.0%
60.0%
40.0% §

W £l 2

3 200 ;§7 7 g;

g " &7 %

£ ooy ﬁé §é é

i

-20.0%

-400%

-800%

-80.0%

—»mon%ﬂj\.--mm ” . 'E *E,,i% S ,%.
¥ OO®E oz & o H Wy W om
2@ v B By o#ow
oz g b} Y

-4 BT b LA 5 T TR SR 0 He
(Bese i - JBAE)

W, AL — Y IC X - TREEEREROHEIC
S LARBNT ALENEL VR TR o2
ERESBROYBIZE > TEFE) B YR
BIAIVTICEBREREADBD L2 &M
ZZbNb,
DOFEHIEINZONWTA D L, REETERT
HHEVEERIE, AL — v ¥k & FARE
DOHFEMGHIR RS I N TV S, AFERI
BEBEHN TRV, TG, AL — v 0%E
WL AR EHEEOWIND HEITHEN LA L, =
OB X ARERPENL R EEZ L
5o

- 26 —
— 5:1 J—



T ok B &' OB 49-4 (2007)

i O g s BRI [Tl
1000% o e onCecerrranl
800%
60.0%
: 7
400% % 7
7 7 7
# g é 1
g 200% g? ? ég
B oo b & & 7
e
~200%
~400%
-60.0%
~80.0%
100.0% b S SO SR I R
ALE g 2. B 2
# & Eié] " B E]
i) £ " *
Bl-5 &HMR &M A ROBGFEILFE O LK
(i - 72 M)

(3) [#@E] + [HEHA]

(B, N=5, KEFK7F—%. K-5)
CoMERI. AEB L EREHOBREICLY E
& L TR B O AN B FHHIIR L CHRERD R
HCTELZEIEEEINS, 22Tl KR
DRERZIRT
BI-512RF L )12, MHEREIHRFEEIND A
P EL AL E AR, B o 2 B E o 5
BEORDRICHE L TL ) BRI I Tw
Bo THIFHREOREIZ L ) HITH L HilH W H
MICIEBES -2 e, BRBHOZREICL ) E
A O S 7AW A EAE TR ORI L2
EWEZ LN D,
MDOHEBIARNICONWTHR DL &, EEEZE RS
MREBENTVWE DD, B2 L TIEahEss
BEIN TRV, ZNENEM TR R
ENTWB2D, SRIOY VI VEEOH S0
PEBRET DL TH B

PEXy., &M NSEWMFEROHIRICH -
Tid, B L ERBHOMAE WK EEHET 2 2

EREINVEHTHHEEZ DN D,
4. BHI)IC

REETIE, HRIEENSRELTE L L)1,
B BEEN RO E L EENEHT L L
HIE L. WREMATE OB TRI LRI
FD CRERTIY 72 53 SN SR AR A 54T % 47 - 720

ZORER, Bt E A OFHHONRAN R & AT
Tl (B, A Bl FEGERGNCEHL. &
MBI R CHM R ZER LG E LD xR E
MATTERLGEICECERHIRAEEZ AT
BLIEMDFED BTz, —J5 T KBRENFKDE
&L o CRIEPBEON Lol ZALHY,
CHUZDVTIE, BRI A ORI EE b O FEME
bED. MM PLETH 5,

S, BIUEREFTRE (H15~H19) FEiE
BT OHERFERREMZ 52 LIk ), BK
CHEERFEOREEE Y VTV EDOE 5% 5807
2D HiEERNREOGEEE FmO TV LT
Wb EHIT. FRPHG L T 5 HBFE O
BRHAEEHROMEOMEEEOEBRL L. X
DEE T 2T o TV TFETH 5,

2 Z Xt
1) ZR@gkEn ) ZBHEERE I Y & —

2) ERF, MFRE | ZCBRENREMRIC L 2 ZEF
HCAIERY R O % B RIEFA, 55 26 [l A AE B & 3k

mFE

| 38 [ HtT RS S
FERT I A 7 A s 22 e e B A b
MRER

Kunihiko OKA

A

[l S S A &
T B o B 2 T AL
B

Hiroki HASHIMOTO

[l £ 3@ E R B RAR S i
FERTIE AT 78 AR I 22 e R A b
MR AR 78 B

Hisaji KONDO

- 27 —



I OK B & R 49-4 (2007)

@t R RESEREMERELT ¢
FEIGERR IS BV B A

e
=

1. EUBIC

ATEERRTIE, SEEEET XS L THTE L
HEJE A2 08T 5 2 & DEHIC, BENZTISE
L CHIEDH—DERZERZFIHT 5 Z & BILL
ThNTETWVE, DD, BTERLHHED
F—oZ=f2FMHT 25 Tld. FTELHEHE
D IBYDH] OB ETEBIHHINEZ L8
VETHY, F/-FAHERTORBEERSLHON
XEIET 5720, MERBREEIET N
LEZBTHD, |

ATEEBACH L CiE, REER O RRBGIEDIZ
MU BATEDBEICHHTE 2 BHOEH 2
LEDLHRV, 0D, NMELOEREmR L it
ROBERBHONT WD,

LB AD—ERE LT, BEFEOMEBKA b v
&R LDOD, BaeE Tl BEREmTEIHL
TW [ BLOALY =] H0lEsEh D 5
NTWb, {SELDOARL Y — VT, AIEEKIC
s U C H B E TR O IIH] R R AT E @A T2 M o
TR ENfTb G, ARTIR. IO RBEE
RO EIZOVTHRET 5,

RHELEEFTKORIRD 5 BIFICEHEEIZEHD B
ok, ARTHIUE, FRFEMIC L B BEL
DEIREICEDXHBIRELEZOND, L
L5, 1) RAFHHPERTLHIBTH - 72
ELThH, WD L b b — BB TIdcESE
MOFERZRIINVHTHALZ L, 2) WREE
DR BHEGT — & OERFICFHZ2ET LI L Y
MHEE LTHY, T2 TlE, ZEBHROBRT
17 < EHE AT HEE O PIHLRI R HAT L E
BAL % B L RBREFN RO R LIRS 5, F
7BV IS B B B oV TIE, BESFIE DS
OGS OBLICEDE, ZOxREILIET 5,

2. N>TICLB3BEEETREDHH

2. 1 AEMRE R & RESE
AEEHIZ B W T HBY B OETHEE 2 HH§ %
REWZTTRE LTI, N TPET LML, N

Cases of Road Safety Countermeasures in Residential Area and
Their Effects

- 28 —

SR & DRR

HE* B R pER AR AME IR

Y& B TS A HEPEIIH L LT

FHOEHZHEZ S FT A NN—IIAREZERT

XELLDTHY, FIAN=5 FHAjicnr 7
DIFEZ B L. TOL ) LAPEE BT 5720
WZHOPLOETREZHZLZEERL-2)
DTHh, EZAHN, Ny TIXFNRRESINS
FEETORAEENHZ L-5TLDOTHY, —F
DX [E T ORKBLI 22 HEHIH] & B3 26,
YAIIEY A BV CERNICRET S Z &
WLEL DL, 22T, EEBRE LNV
w HBCER I RE LR 2RI, HEIED
HETO 74 VEFHIIL, TORIRZHEEL 7,
N TOBRBRAZEE-1IIRT, N 7
X 8em DV A YHHEINY T THY, N T
EOEEIZAnTH B, N 7L, EE s
450m DR 4 FFE I N/2e 2 2T WRER
Z1I0mBO~Y—F v 72 R L, WHREKE @7
% HEHIER T 2 4725 CRHIHE 2 47 8
B CETRNEZ VIRRE L7, £7220%., 10m
BOEITREZERLEE T 7 4 V2R, &
BREIL, HEEBRORE»S— 7 AU LS L,
FATT A HBHEDN Y SO L BT HEICER
BN R RES o TEML 72
2. 21EREER
H-11CHEETT7 4 VORE[NEZRT, NV
TOEETIE, EITHEEIL 20km/hRE E THERT
LTWwhb, — Y 7 TIEsBEE L 30km/h #2 5




AR B & R 49-4 (2007)

- EITHFRA ——>
if-t%‘b\ g&lﬁﬁfﬁ 00 NoTD NoTE NTD) A0
wARVHECE
40km/h &8z %@ %00 ~
BEL o TWh, # S 400
BEZRH L7249 B0 g 300 s LN f\u/\/ V\ Yaw
owchmpct: % |/ S\ W= "\
fragonscrze ® |/
W72b DO -2T '
HY, ZOENLIE, “°¢_£_,¢_____* e - — N
NV T EICBWT m 90m m m m
ﬂii%;%{;%fiéﬁ K-1 #ETT7 4L (fR3EH)
=) I
B D E G R EFFR —>
TN THITIRE (%) NTD

pr——

HETEITT2HE 4
ErL EELTy 80

\

2L DbinD, 0ol
WA REIC L %0

I, REMEIREW 30

INY

7@ 7@

%?K\E%E%W fg%

EATHEDO L TH 0 L3 —

% 30km/h % K & < ' 60m  90m
Mz CETTAHE)

AL HEE LT,
INYTDORBIZHTZ->TIE Ny T THoThH
WY R BT HE L b X )N TREME L ED
TW ZEPBEEEZOND, F7/22 2 THEN
L7ZBRED L9, Ny THREHRDIRI 2 #HH L
T N T RBIMRET 5 FOME 2l T <
ZEHREEEZ LN,

3. BRAMRHAEIC & 5 BITEDZEIL

3. 1 AT REFR LFRAEFHE

DAETIE, HEDSOHEROBHEER TH -
Th. BENFE L, 2HEFOHE L Z Ok
INTR BRI &\ ) BRSO BB A% b
o ZDXHBREWHTIZ, FITENBITTEX DA
NR=ADP/NT, F-HEFIIEE 2 HY 7%
ETEMTTAHIEND, FITEPRBHRIEE
AENBEREDE . ZD, BEEPIEE
TH2 LU EEIMIGR & B e R R (BRI &
IR LTy BB OMITERZHERT S L)
BB ENERHD BN TWVWE, TR, #&
FEEE L T2 OEOELE XK & FEht L7285
EXRIT, HITE. BEEOBITIEDZELOB
HEENS, MEORREE T LD 5,
HEEBRBEOEBRRNEZEE-2II7R”T, 20
EE T, BERFIC2EGER Th - BERE,

B 2 o,
P G <G

TOm 140m 90m

-2 WRHETEEOMEEES (n=49)

FH-2 #HEERREOEBIR

FEEFEERIEIC 1 BB O M@ TERE Lz, Z
DR, HEEEIZ6m 2 5475m &2 0., F/2m
Ao THEMOEBEMFF X 1Im 2S5 1.75m & JEA > 72,
FAETIE, VIRZH W TRITESOMITE
DFHAIY 247072, 22 TlE. VIRICE RS
NT-WYRIZ B THERE L E A H I BRI 2 E
B, Z OB L C & A KT A 112 30cm BT
THATALIE % AN o 72o BITALE OFEAID 13,
BE-20OWET ¥ 7 VT, Mo TLEM % @17
THETE BITARIEMbRV) &, FRirH
BIZmh - RT3 A2 HEE (22T [Hefr& ]
IS, ERZE L TITo 72

- 29 —



T oK H M &/ OB 49-4 (2007)

50%
BEEE LR
40y | EESNMURLE EHENRAE
4o ‘ \ w”
W, BRI . BB
i 0% /
i{% 20% O BB (N=32) |
% B 1 £ SEERMF (N=59)
10%
0% B l m ] i ) L ! s
88788388828288888¢8
R T A A

"’

t
HATEBITE (RIERHSDIERE: cm)
-3 HITHEETME (BERLHSERR)

BTERHBE (UITE) 0@, #hEh
PWHMTEITT L2560 HIUL, HITE L HEE
ALf7&) REDICHFETL2HER. HEE (Jb
7%) PmELTNEILEEDDH L. 2T,
PG & 7 B AT R H B B SERLN T T A @l L7z
Rl & 2k b L C, RIS M IO 28 A
TP T % 5858 L 7238581, TIEWRB VI E A
EZDOL L THELER L.
3.2fEREER

DTFIORT BT EIL, FITETIEZORTH
BLAWE 2 @E LB TH Y, BEIE TR -
CAEA O B 0 77 Vi 2SRRI T A il L 72 AL iE T
H5bo

W A AEBRIFICBIT A 5TH. HEHED
WATHEZK-3. K-412R7 . HITEOBEITH
Bk, HEEE, AL FEREF L D BT PICITIT
FoTn5 (X-3). BEEOBITMEIX. B
T OWLMEINAE > THEEEFRANBE L7z (M-4),
IS DORERD S BT ORI T BRITE
EFERFL D RV EHZFHATEL L) 12k
T2 bbb, B—F T K-475 513, B
WCRELSBEAAATHETTZ2HHBEDRONS,

B -5121d. AEFERRFICOWT, RO H
BHEOBITMNELYRT. Ko, MEERDH 5Y
B HBE DA 2 W7 Ay — ADE LS
ERbrb, HEEBRFOREZ AL, FITH
D2 B Ard BBV AT ISR AR 2 &
Y oleh RITEOREDD, BT~
WATLRWEDICLAZD, @BITT A58 AR
CEADLRL, FRETEEEELTRE. BT
BHOREWE B L% FH L E#HRD T T L
ZEDVRELEZLNS,

-30 -

50%
R HERBRF
Qo LIS Al RE BES R E
P
s
!E 30% B
1
Ly
¥ 20% || O EHFE (N=205)
ot B iR SRR (N=1
B jow
0% .
2898888
R
BB (AL 472 ATHLE (B BRANS D EERE : om)
M-4 BEBEETLE GBERHELERE)
80
HEEBREE
BEAGRLE || o

[=23
o

Y

BRI HE

O xf &AL (N=136)
| [ EHY (N=50)

N
o
T

BBEGTE)EHE)
o
o

0 | Il-
QO 0O O O ©O O 0 O O O O O  C © o
$373$382258E58388§8
L I IR IR R R A B R

BEE (L17E) BT E (RiEHA > D HERE: cm)
-5 RPUBI H BV EEAT AL E

4. HIEEREREMIC L B IREMEDEIL

4. 1 AEN KRB EAELE
ATEEREICE L Cid, SEOERRLEEEL R
ERBLUT, HTEPPHEICFHTE AR E L
TW ZEDETINE, Z2TlE 20X %28
HTORELITIEL 72,

PR & L7z BRSO IS ALE 3 % A EE



T KR H W & B 49-4 (2007)

EEEH(A)
0 20 40 60 80
I I 1
HERTE 72 l
(BBELOHE) | |
B8, BES 58 |
ZDit E N=132

X-6 GEEEEICL 2L (BEEE)

BTHhY., BEMIIERIEESSmEE T, $E
@&wﬁﬁﬁéoto:®ﬁ%fi\$ﬁ%ﬁm
ICRRE T A & & b, EAE LR A
%mﬁﬁ\m/%@ﬂ ﬁ%%mtfwéoiﬁ
EREHBEORNEBE-31IRT,

T, REZCeTY v SRR ERL.
EIRBAEIZE D BE L2 %, BARIZEL o
VA =N R r S Al = B Bk o =
42FEREER

M-6. R-7ICAEHRETRT, EEEMICK
DEALLZZmE LTI, BRERTXOBETOMN
B, UL, BB, WEELR LI X
DBRITELRMPTE L2720 EZONE, H-7
W RBIEOHTRL oz iERTH, 22T
DB OESN, MEHASZORELERTHY,
FNSDETOELEDN S, DM, HEREA %
WU TEWRI Mo 722 & 85, B ozl
LTRLNTWS, AETIE, BElZolztwn)
EZFIZIZFEAE R, HERT S5 LREMEICHE
boBlEIZ. MUTHFTho e EZ BN D,

5 BbWIC

PLETIE, BB BT 5 R K
IZOWTHEBICECDORIRZ LD T L bz R
2ILRT H 2 LI, TOEBICBIT BRI NR

EEEH(N)
10 20 30 40

o -

I 1 T
BROGY BB LT 32 |

BROEBIZEUROHSNBES

&fgof

RUFORE. FEYEMOBILIZLY [
RO RA—R B
ATV BEZAAMIKYEBED
BEGAB

R OHRBICLYEROREZRA
R0tz

RE—A—REISEYFTENTNTEY
BENKIELEE T

SEORBFCKYREN KT 25
14

0k 1 N=58

Yl_i_l‘ T
[e=]

—

o S

BI-7 B FEAUCHI L TR o7 ()

MERM T LI LBETEIDNDEEZOND,
b, EHFERICBIT 2 REEETFKOMRED
ERELED, BONTHERTHEHMNMAE LT
EDFLEOTVEL,

ZZ X ik
1) EL5EE E LB RS S I ST E AT JE RS | &

e oZaett - TEEom BT A% B
i7ray = MFgREE S 775, 2006. 2

2) Susumu TAKAMIY A, Kunihiko OKA, Keisuke
NAKANO: Effect of Shifting Edge Lines on an
Urban Collector Street, 22nd ARRB Conference
Proceedings (CD-ROM) , 2006. 10

o FE

L |

[ 28 8 45 1] T Bl Bk AR
B WFFEET 18 BEAF 78 350 48 1 22
S EALT R A E
L (F)

Dr. Susumu TAKAMIYA

] 2 E 4 [ T B BOR AR
BRI FERT 18 WA 72 8 8 e 22
HiE LR R &
Kunihiko OKA

A

J\ H:'l 7 ****

BB BRpR A (R
T334 = T HAMBORR S
HF 2RI 18 B AT 70 50 18 2% 22 i
AL 7E H)
Keisuke NAKANO

] 52 5848 ]+ Bl BURAR
AR FE T I8 BB 78 R 5 I 22
= B AL S E AR WA JE R
Makoto KOIDE

_31_.



4-053 T ARAL 2[RI AER A A 2 (R 194E9 H)

BT ENEATE R 1T 5 A AR S < OZREITEE T 5 EBREIFZE

E L@ g E L HEINECR R ST E2E Omse i
[ LA A [ R EOR R S FZE T ] H =
[ 221848 [H - HE AT EOR R SR FT AT AN T
1. [FL®HIC
OREOEFRERICRBW T, HTECHEENHE O REROEBUIMIT T, N IRREL, VoA

/\X7D—A@&®@Lﬁ%k%“ﬂ@%éhféto: %\/7uowfi\ﬂﬁmﬁﬁ@ﬁﬁmﬁ

BENDT—ARHDLLOD, VA 78T, —H@ITHEOFERICEGOE TREIND Z LBZ N, &
A v 7p ECITRITT S BBV EN A IS Eﬁb&ﬁ%Lﬁ#é’&’&étw%WW%ZA@ﬁﬁ%%
Lisnk Hic ﬁLﬁﬁﬁ%=&é EAZTR DA, — AT HL & SR T D ASmER R LR Tl IEBEE R AR
HIEZERLARBROABICED L TIC %kt%%%%féﬁa%&éo::fi\ﬂﬁmLﬁL%®iim
Lﬁ%m%léﬁﬁkbr\@E%ﬁ@ﬁ@ﬂ%@&é<’%EL %@Em-@ﬁ#%%ibmg%%é_
&Lz, UFTHE, Ak <IZBL T, DS OB EFE L-HA. 2) DITMZ TS < EMxE3 24
OHEGESMAFR FIZR T — FEZRTT-5HE, 32D T

(Fex < D7D i N E

e & < eV M % 8473 5 B _uﬂ%s‘at@wxmj i W s S
L RTAN—ZHR LIERAED 3 88— RRIC, K £ .
Hi PN F2BR 2 U TR S < AR Co B THEEE, IEES D : . 3

REHEL, ZNbDT =216, BELWLWRF— | oo | oo | E
IZHOWTEBLET D, (e & < BB S
2. TADOUE -1 FEERHER O

R AT DO ATEE RS A 0E U 7o B AR 2 Hv,
EATHER A FEhi LTz, ERAEROREX-1, Fx<
ERT— RERTFT/F = ORI EEE-1 TR T, &
ZCIE, HOEM BT 4. 6m, RS < BEkE L2 D LA
BEERIL 3. 6m & LTWD, EERTIE, PBREOHEM 2 5%
FHFALE (Sa, Sb) AHXRMT D X ITETIEE,
ZOBE, FHEM I T HRFRICITAE LRI, S HFEH
(XU T, Sa HHFEHIN 4 ERICHET 275 — A6 67
ENWTHET 7y —AFE T2 MHRCHRELE, 22T
IRHIFERF R ZEICOWT, SRICHRE L2E, B THREL
7oHL, KHZE (B) OIEIZ TsaSb4) D X HICKFL LTz,

EATT — 2%, WERE OB NS GPS |2 XV K] &AL W% | SR RE< o7evd) SO (5= < M)
EERAFL, EEEINEE A Un, B 2 M [Tges< w7 [hie | ws< [ao—k [ wihe
TR LT E1TT — 2 13BR4b L., EFiZiEkshzb0% SaSbd 21 “18‘ '2;‘ 18 }23- '13‘

BT — 4 b Ui, 7 7— 2 opptka F-Lord,  -osnleas o Lo Loa ) o L e

-1 EITT—Z O

JSaspo | 28 | 21 | 21 Lo 21 | 8
3. MREEE sz |19 | 20 | o || 2 | 2
ST KOS — NI X < AFECRAET S Z:: ...... jj .......... z .......... z : jz .......... ;.j .......... ; ‘.1‘ ......
HLEDORREBREND, BFE LOIE T — 2o TE
F—U— N R, AIEER., POFmmiTER., s <
A : T305-0804 kIO < IEHiE 1 /M TEL : 029-864-4539 FAX : 029-864-2873



4-053 BARER B2 R ATHE (T 194E9 1)

50%

©

BT B, FRICEND, 2 AORIAYES < Ho~FRFICHE ;e [o meon
AT 2FGOME LR, 20 L5 RFRERE LD, | || amene
(1) %1 & DA {8 BEAR I -5 < el 4 g sox | .
S EE & DAL BRI SV CRERZIH LZRE LYy £ S A
HRIZOWTHH Lz, 2 2 TlE, $E < OFHi 50m O#ipH ® : ; B
IZEBWT 30km/h LLF CHEIB L7=b D%, DX 5 eFERN w%-m
FAELTELO LR L, BEMROHE % M-2 TR, I B e G NS
M A BRE LT A1, SREE 2 i) L C AT L7 i 43 2 B e oSS et e
SEAELTVD, ZHUE, S BB L ME@TT % Ho %L R BRI S <
W73, A B ORI HLIE 2785 712, H S < OF S

MG HERIH L CET L b DL B2 N5, o
(@ﬁﬁi&@ﬁ%%%’%d<ﬁﬁ@%m o meon
SMEE D SEICEBL LD & LTHER BFTLES T T o @iERE
% _ou\ﬂrﬁaﬁmo T B DD b, < OFH S E
DR 10kn/h A D EETEBLELOILSNT, 2§ ___a .0
DL EIGIRELE b0 % 05 LI, RAKONG 57N o
"3 (RY, BT — R %@ﬁ%%%&%bt %< o A A
RAELCND, RT— P iof%ﬁ#%<ﬁottb\ o e
%GLLJﬂ L/J: 9 kj—éi’—**{&k&; {Ef‘ﬁ%% Ebﬁ_ - <l: L_J: @ SaSb4 SaSb2 Sa:jb;ﬁﬁ;:az SbSa4 SbSab
S SR < B T2 7o BUE & L CIBAT Y S A B3 S b o R S <
ZFEELELDLEEZ NS, —

(3) B & < TR C O 20 o

WS ITEAT D EATNCARET 5 & Vo 2 FRITON o Bon
TiE, EBEOEBLZBICB O TBRFROBER 25551 @“%‘ o BrMEszE
L2bn, LELLARVELTHD, ZI Tk, HE<oF &

Al 20m OFEFAICIBUNT 0. 26 X AWIREZ R L2 H DI %2% AR e
DT, FOLEIREERFEELE- LD L R L, B4 ®
BOEAERX-4 17T, 2T, NE =Xk DENT s
Ronimole, £, BEREIZDRVRNRLH, EOX

& — :/’C %) /% ﬁﬁj‘ é ﬁﬁlﬁz’))%ﬁz L/ 'C VY é > k 7j§/\7§3,) 7":0 n SaSb4 SaSb2 SaSb0 SbSa2 SbSa4 SbSa6
B (1) ~ (3) OFE R b ESHER BE LT/ 88 — o Tl - ﬁéfgxi@%ﬁﬁ
S & PS5 RIS < AT D b OO, JHfE L 0 %I
RS AEBL LS & LCHRES LI CRIFT 58l 5% < R4 LT 5, AEE BT CHE 2 B S
TUE DA = R E LSRNV DB DI T3 L. 20k 5 RERORAEN S 5 & bRk
L DOBEFRE LRIV NEELNVETHDLEWVWZ D, 2L, ARRCTRE LEEFERORLR LY GETT
I IS 5O (2o T, & BBk L T LTV LERDHD b0 LEL B,
4. BHYIC
xﬁfjﬁﬁiﬁéLur T ST B C O AR S < oo T LR B i, RN & 24 L
-, AT, EROBE LICB S EEOMEO DRSS ET SRS LY. LYK RE B L

EZD,
SE Xk
1) BETAERERERTR ERREE  ala=sAT 4 - VB =2 TV, A, 1996



2Tl A ACE M

30031
< BHLOILL Y —  MXKICEBITAXHICL D0E0OEE
B +HEATBORR OMFZERT B IR E B 2 s g O/ E
[F] = 1k
[F] it 0 =
1. [FLCHIC

B BB S D R 70> D A B S D BEEEfif ~ & i SR A3
BT 2% T, BEFEOERA Ny 7 2IEH LoD, Ke Tk
IRERZER ZRAL L T T EREENR TN D, ZD7®,
AT - HEREELER S LT, <L LOALY =2« 1T
YUy ME—AVOHENED LN TR, 2ENG 55 HIX
XIS KIS E STV D, TIUH DMK TOXHRL

FROB BB ORIME, SRODE, HINZHREECONT
X, T - AT, R ATV, Bk RLOOUNEE &k A [
HZEMEFE LW,

AR TIH AR E U CEREMAE T Lz 2 XK &2 3R,
ENENT > r— NlE, INV—T A v EEa—%1T>

TR L DHMBEHYR L7, £, T — PRAR PR m B ®m®®

IN—T A B a—b Vo= FIRICEY, EDL 7 BECTE | 07 |

7 y . . y - Rett, R

NREHBETEDNLEVHIBLETE LD, (E@ﬁtw’;ﬁﬁ) _ 174

2- 7>/7-_ ngﬁﬁlziéiﬁﬁo)#ﬂﬁ Eﬁﬁ.% 211 |
KBHLOABLY = TR, Y=V NOERICEIT 545 ot | Jm o

OB MEERAL A U C, AT 0P MO
Rehb, -2 Tage LEKIT, MHELBEO L
LR BHIRIC B Y 7R G, — AT 2 BRI & ) 0 % W W A 2 X0
7o BAAE TRERR &, EIEARE B E <. HTHEICE ST BNV 1otz 280

BHEXCSWERTH T, 22T, EEL, SEk S '|

-1 GEEREMHICL Y R 2o Bl (FEE(RE)

_ ERE ik L) A A 235
WE. 1 ERb, 2T r—AMEEOEBERH’ R S b —

DThDH, BIHHEOMGHEKRIZOVWTERE-1IIRT, BRI | 9
SREHANC B 7= 0 | B(TE 410 4%k L THEITZER O i
Bt BT 5 T L — MR ARG L 25, EEK :
i1 B AL 2 & A P OB eoter.  omerenes? [Ju
[(RRL o) EEEL TV D, T RVl — Eﬁﬁbﬁﬁ:
LIZANCFOHBZER L RE2K-1 77, £7-. B
Klgolc#iigd BRERT &) L LEELEZAICKL L
T, ZOBHEEM LLHRICOVWTR2 (R, Th T S

BHAV ot 5|

RO ot Dzs

SN -
bR D, BTHEMATE LI, REOHE wmj% =
L UTHTEOWGIIE (FE 07 &) Bk LEboL
Bz b, ki, SEOIRCMMOMN, EEire K2 RSOTIRRBoHE BERE)



30031 278 A ASE RS

LOPENRKELEG LTV Z ENDnD, | ZEa sz | [ zms Texz |
ZDOX I, HEFEEICIT) 2N TEDLT
Yr— MREIZ Lo T, EMMNTIES D0, &
KICE DR EBLBERET L LNTED
EWVWIOIRBEETH D,
3. JIL—TAUEE1—ICkEMEDITE
ZITHEH, K BLOBRLY = NDOREED
TR ZAET L, XA A @3 2 228 O #i<° -3 A% R OIS E R IR
HEWIHFE OB, R % X - 7= FHIIZ DN
B DRNTE « 3HT ZAT o 120 2822 S TGIR DI Hpi| % [X-3,
BE-27R7, ZOREST, BEANTITRORETH -
bDE 2O0TFRAERUICEIVAERLTEY, RERD
TRERIR A & 0 BAREIC L2 SR TH D,
ROFHNCHTZY . ZDY — R T 2R NS DS
REL—VNIZH D/NFIROKRE R EAGH 9L & XI5 &
Ll N—T A B a—%EE L, JVv—T7A &L
2 =T, Y= aERIZET 2 2L 2 EIRICS 5 DO TR
<. B ZORZERIGIROELOBLEND R 7257208,
B ol fERZ TV 7358608 L, T A—TA

INFRR B

VB e TR LN EARBRIC OV TEITRT, TE-2 EHHOLER (TFRHE)
RARRIZE Y R< o7 e LTRBZEPHD L -1 05T F Hh b « st o
Te L OB RERTZ, O —r OBl TIIANE E I Ol DEBRNESIE T, AHHD OB L 4D
LAATLTHEDTEY, ZRBHE-TIOL ) RERN A LT

RENELSTHD, —HT R #-1 SOERGIRETICH S 5 ERE R

AREROEECHBEMARAR | B2
HIZRoT L DERbHRALNT, RFAERITGIRIT E 0 | HIRK PN o i A2 8 f s b L7z,
- DL e, FFEICES T REm A 7 — i L0 FEEE M O RS 13 A R — AR L &

) - ToHEOIT ot
— PHEZITDRVEETHHIK W LR 2 & X TR AR S LS Ich T,
WL A L R—=Z LB T V—F

WEOANY T 7Y —EAFIC LY | OB ET S M B L,

AV HEa—%{TH T &LT, Bk w<§0ﬁﬁ —

2 " A HEHEIZE 5T, LLRTORD OERE O G HMER ThH > 72
7 2F NECAYA DD, X z N - ‘ o ‘
PETHITCTE L A HBEONYT 7Y —RIZ LY HESLT ST E LR, HRA MK

BAlOO OO

S HHRT, BINLRAIOV AT T I LT < 20 | PR E AN L7z,
THERELTHBZLRTEE, | A AEAIIES X R < 7o ok T, IEORING & Y it
4. F&H EROERELIEBLZELSGIN 2L LD WI ML TTEL,

ARTIE, <6 LDOALY = OXPRIFEMMX & U TEBEMNT T LTS 2K ZXRIC, FIHEIC
K DPEEICBT 27 v — MRES, T A—T A X Ea—IZ KD IREHEIT o T2, TORIR, BN
I TIEH 2R 2o T RRRFR SR e MR T & 7o, (RIS SR EHT T 0 B B HOEEE O FHAIR T )
—7L— FHEREICRY, EENLFNZIT) ZLEOLAAEETH LN, T —FOIUE - B LI
RSB AR DD Lo T2 b H D, — . AREO X D ICHKRNEEICRHEOBRE L2 £ LD, &Kilf
HIEI R DOINEZ KD &L N2 T2 FEICOW TS RIS E DRIER DO DFEDO—2> & LTAHMEE R D,



30032 HoTlE| A AE KRS E

AEATFBRIC X D 2zl S e AR N oD SEBRIV) 73 A

[ LAEA [ LEAT B R AT B O A M
5 i o

1. [FC&HIZ

RiEEH GEGES) 2EROP T, BRLOEN, HETORRY | BEORRY Lo EIHEFEDE 2 —v o —
T —ICERTLELIIFIULE HDTND, D55 BIED 7.8%IZ 2Tk, s O Hfli7e R E X
20 TIEAR L, ERERER (ERERCREORDL, EREERLY) ITERL T a—~v =7 =234
LTW5,

AfEiL, ZRBFEOERERY ) D a—~v 2T —ORELMEITL28A00, EEEFOL 2 —~v
F—b ., TOREZE L) MERREER L OBREHERET 2 7-DOERV T, KOt a—~vr =T —
DRAEZIHT 2 BEARERET LD TH D,

KBS E L RAEAOFPRKER- 2R T, HEE LT A
Pravfpms 2 B, HAITBROBEREN I FERTH DL Z ERFET LN
Do ARFAERZRMEE L THBRE ICRBREN 2 EiEE L T 50,
BT A BT 2 & & OEIRE OP RIS, SR 0%
) GEE, 7L fHES) | mITEm OEE) (FHROF] R
B BIUEE - ST A EICK Y, FHROBRENRESND LD
IRfERe AEEB OF L, FHIHE OO b a—vromT—L&
BB B R & ORIR & R LT,

KBREITOICHY , AR & E T D 98RE 1L 204 & L,
T RTAN— (F 72— FTAN—RRBREH 5 FLLE) 54,
—fix GEmind) 104, @i (65 bl ) 54 & Ui, Eifris
BEIIAHEbE 1 AU ETH D, Eio, HBREICIT 1 AN 4 -1 ®HRIXER
EIRTRE T A2 ET L TH BV, ETERK THRIC, RS OWEHHCHERAOMGZ RERn 6| HEink
DR OLER A IR T 572001 2 Ca—fiEE £ Lz, 7ok, RBREGROETLV— NI, K-
WRTHEPTE 2 B (1) DOEIHRE 3 HER (3) ~AdLr—bhE LT,

3. EEFER

H-2 13E R AT oG (F-1127F A~C) NOEE LICAITEm ORI & 20EH8TH L, K&
D, BT -2, KOS -2 2BRT L2HEO O B, PREENNDITE0D 6T 2 2RI 5 HM S 103
BH 34 BFEEL TBY | ZOWRE T THEEERE 130 EEMAE T 2 72 OB TE~DOEENREIC/RD 2 &
PHERI SN D, B U7ofR 8 2 84T 2 Ml SMFET 2 DIE, AR T SICRDOZESADFEL, ROICH
MEREZ LWL EX DEIRENNDLZEN—HELTEZLND,



30032 #5270 A ATHR 2%
i, IUE LT — X &S LR, 2 B0 o o
70 .
— T —PNRE SN, ARETIT. BITEEEHRYE 60 BHEEHY

FICEI LBlic OV TR R 3, s (K - B
PE) 1, AR B O LR ORI ZETT D 0 EEE IE
FIZKICL TR ffEEZEHR LTS (B-3 2H),
FEWT R E B, R oFEREERLTRBY (K4
M) | O B IRE T A Fall T 1L LAMTHE IS 2 9T
STVDRMTH DI H b b7, PRE ITREEE T
(W AE 2 BT 5 &0 D ETTAERR S v, 7R,
ETHBDOA X E 2—TIL,
MPFEFEZIEFICRIC L] &
[ L CHY, JFEEOHFEN
ta—vrxTT—0FEITHEL
BRL TS Z EREESND,
ZDEN, PREHEIZSOHNT
FILE D & LB, B = - =
DIFIEIZR D Z FEWT A E O T/ H-3 HFEEADIH B-4 RHEHBEHZEIRLTOLS5F
TRMFIE L72ETT CHIr I ) Az,
ULEZiEiE 2, B LB RER-5 10T, RER

TSNt a—~ 2T —OREZIMEITHxE L L .
TIE, BITH L BEEOEEE 72 < TR ESHEHE 5 0EA ‘, /

MEBE—ICEZBND, Eo, BETAEORTEIZ B RO
Beas 2 iiEm L, STHEN WD & X L CGEIEEF ICER
WAL 35 AT AOEANERFHTHDL EEZXDBND,
L OPFERE & OSSR I D 720z, A —
CERBEBBNCH T —b L, ETAEEZ MR T Z L%
RO THDHLEEZBND,
EHIC, BERERELAI LB T ITROR AT B-5 RELLMEKRE
ET D2 enn, ATk OMERE PR LI #i7z 7o BN
HMOREL, MEREL OWEEIEOTE-DICESTHDL EEZ LD,

ERAEXDAREIZL
BEIRE~DTEBE

BEOHT—EI=ED
EREG. EALE
DRI

4. £L

ARSI, AT 2 B, APTRIT 3 B L 2R D RSB W TR ISR AR LT b & O ETE
BRa L, YEEHTCRET L a—~v 2T —ORMB LUORBRORR LT 72, TORK, FIA
NN EREOBE & 25U U TR TE ~OEENREIC/R 570 L BImAOL 2 —~v =T — & 4i%E
FTCOER - InEREER & ORRAZEE Lz, S50, HErEMEOBML, E17HER& OETIED
AT L S 2 R & L TIRE LI,

AT BELIEARODRZ Y I 21— a VERFICIVEIEL, L a—~< =7 —0RELZHHIT
LRRELTCORIMEEZHERT L TFETH D,

<BE LW >
(W) @O > 2 —, B 17 4R, 2006



30038 27 B AE R

SREHFB O LI SR ORI BT Bt
[E] A0 E T E N BOR R SRR 18 BRI OmAK  EF]
[F] [if] =
T2 R, U, A B 0 R BR B R g A
1. [FL®HIC
AL BRI R OFHAM L, R EMMATE OFHAEHOEIC L5 2 E N KW TH DM, FHT — X DIUE

(IR 2 5720 R FENIR O R OZRFHM A TE 20N E WS BER D 5, AL, KB LExR
PRZBHEHUCFEO> Z@odh & (LU, [Rd@ZEd)) L ),) Ok, #fifilz ARE LTWDH Z LIZEH

L. ARG RS & L CORBEBBOA RN, R IEZMATER O 2@ ZEB DO LAUIT & 2 % R RFM 714
ICOWTHR LIZHRZ T T HDOTH D,

- 1 BRSO BEAIE H B
2. n:Hﬂﬂ:El nZE | R E 4% FURORH R (1)
TS EOREIC BT - Tk, 2EOCEBEEITICHT S [ wes i | WamdE - o
|
AT AR IR N N2 A Ao T A MR Eh R A O k. FEHE . TRATEIE | 2 o s rmil e
PARZIE, BFL, SRDE D LIS, T ||| e [ RO
5 3 - RME S TORGEREALEL
IEE % i’ﬁ L/ﬁ_ (i‘% ].) fcﬁ%\ iﬁﬁj@@% @ﬂﬁ\ *ﬁmu@ﬁ%ﬁo) P it SRS T FEMTHLE D 7 A 2 h — AT
YFED L 5 RAEERAFIC LD WERI AR BEEOZE(L b b § e i
] AT AT HTIRE O HLR EAT R
g%& LT%F%LTU\ZDO EELAL I D T HEE AT H ] 0D H ) PR - AR
Wic, REIHEIEZIAZE, AT (HRAE) SOFE —— P ——
Zofh falpag |57 R
RIS, SR RA OB (%Eﬁ*ﬁﬁﬁJN%EﬁééglNﬂ%ﬁ Z EYY ¥4
B ICHSEERICEBA L, —HlE LT, AEE ERMAE) 1KoV TE-2 IORT,
Ho2 MIRBHBR DRIE SN CREORY AT (IR )
- AEORLL ORI AT

RABUES . AT | RTIASN—OWRME | S mEE AL & ORI EEERE 2 #E - 7o faRe 2 A I 704 | AP ORI ERX v v 7

EoMPEkEn | HETSE 0% | Fitbd Line
RS BRETS A e A AT 5 5 1 F e n 2 L L A R
A A 5 R G R L C s | et (W2, A7 L—% . Ak ML
"o
I - X EE S O T I D UTen? T - L A 00 [ TR

AT PTIREO 6 T EHE LA~ O AN [ Uieh 2 AT TR E 2> © oD Sk ELE J7 it aa vk

o 10 ELIE U & ORIV IEHRERE - 4E > T faRR 2 A I v VO 4
Prixd Lizn 2

S V) IELHE HL ] 0 FYTHE ORI S FEHX v v 7

2T %

2| ek L ] oD
WE< ., faRiR s A

I DA
S DA G 5 0 AT G D LT % 02 I A

HEHLN D AZ 7 45

Ao & B L & OfE RS LT % 2 fabrdige (%, 27 DI

=t 3

SRMEMETH Y || ATETTIBR A 2 E | AT YT O A TERREE L LT A 2 AT L O AT ELR

3| e

EITIBN AR | b

AT LI L T EN RS D K D IS o7e 2 AT HLI O 5% ) [ELHE HE A R A

ATAEATIBNC & 2 B AR 38 LT %50 2 fabrdige (%, 27 L—x, DIIE

ki)

AT LI O AT LTS 7 2 AT I D 22 75 A 1

RERE ALY N

e for, ATREER o 0 T T A RS EIMD LTS | R (i, 87 L%, A OMUE
2

TR | AT TR E M | A8 SO LT R L0 B 2 R O A T

4HE FHE 7 b >4 I N N

PR S T A R N B FRB B 2 7= SR O LT | A9 ORI TRy v 7

' me
AT G B LT O G RO
HERR T AT J 2 R W R B R LT B 70 2 i (B8, B L% fdm) OBUE
AYTRTREREEN AN L 7= 2 AT HLIBAT BRI R O ) E




30038 o7l B AHKEH

3. FMEfEROFEMME. FHETEDRE

AHIEFEEROAZME, RHMITIEZ AT 2720, RBLEMROEATRIZIIT D@ 280 L, 7Hh
18

pGi]
RS BB AL D FLBIRFE 21T > 72, LUT ISR 722 2 FHI 2 /803 5, SS@ZFEEORIRICER L T

&

BEEDOFMFEIE IR L Tl bILAER S WE T A 2 T & vz, i
RFREJ A3 R AR D WV E T 5 R B I LI L TV DHIFRFT L L, &R
FEREAT R O FERER S, W C 3 R T SR 21T o 7o,

(1) BREBRICHYT DBERTIC & 2 EEHNH] xR O i
A2 SEANTER C O AEAT B 0033 BE A 1t {2 L[R]3~ % aB 22 SR R &
L C, BB 2RI 2 sl B 3R & 52t 4 2 P (B E-1)
(ZRWWT, XERANER T A B 25 £ ORI LT % it

a . 3 : 160 /44

U7z. KESESERME T OO HIBRIEE 23 50kn/h CTdo 0 MIERHA S8 HE-1 WIS 200 A
U CAA TR 55km/h DL b 0> BT 2 360 st il & L7z, B -
RO L 0 SEEHHET OB 6 %5 2 %IC . i
WA LTBY . RREORRBOTHIIEE L LTOET ]

HEOAMERRR S L (M1, 2B, BETETOT &

BRI RRI % TR L A LB L TR LT, ALy &

EILT D LBEZLNDL@EBE D LA LD TTRF L, @%

KRATE DL Z HERICHIET 2L ENH D,

(2) BITEESEHRICHT 2REZFERICKSEHERD
EITRIE R E b xR D 5T R Garh)

ST AL I 38R A3 7 O AR PR 2 A5 B1 BT R R A 6 O AT A
EHEFHOIR & LT, APk E I X 2 AP H il O ETALE D : 3
ZEER D EFT (BE-2) I2BWT, XER% CEITMEN ED
FREZE Loy, BRI, Bz i8R L AImE it O E 1
5 LTSI NN I LT h i@ % BT 5 i (LT, [fakk
i LW 9,) OFIEGHNEDRERD L T2 05l L7z,

KR FERERTHE T, EREE OFIGIE 72% 55 58% A L, x5
R DOFEEL N OFHMFEEE & U C O H @ TR OB 20 S el <
7= (X-2), 25,7018 A - THE/3E

TR AR D A 4 T

4. SHRORE

AWFFETId, 3 EE I F e BRI D F & & FHHER OB
FREMWT, 428 L2 2@ =B O Z b bR E O FiR %
BHT 2 HECHOVTORE Lz, 4%iT. @E# 0% b
EFHEROBRIZOWTHIE LIRS . RHliTiA & L CHESL L
TN ZEBBETH D,

BR0hF ot

o

ZEHE 1) (W) 8@ FHR AN v 7 — s F o iR -
A~ = 2 7 VB L OSSO R B, 2005

F O AT

-2 AHPTEHRRER E AR O EITALE DA

N 64 J—



PDCA Cycle Based Traffic Accident Countermeasure Management

Shinsuke SETOSHITA, Hiroki HASHIMOTO

National Institute for Land and Infrastructure Management

ABSTRACT: In order to implement traffic accident countermeasures more effectively and to carry out traffic
accident countermeasure projects with improved efficiency, it is essential to propose countermeasures based
on the appropriate analysis of the causes of accidents, and to accurately evaluate the effectiveness of
countermeasures that have been taken to study supplementary countermeasures. And we must also
accumulate data and knowledge through these processes in order to feed back the knowledge gained from
these evaluations to propose future countermeasures. Therefore efforts are undertaken based on the Traffic
Accident Countermeasure and Evaluation Manual that has been prepared to systematize the
procedure—proposal, implementation, and evaluation of countermeasures—as applied to traffic accident
countermeasures on trunk roads. And all data concerning locations of countermeasures, accident data,
contents of countermeasures, and results of evaluations are being accumulated in the Accident
Countermeasure Database that can be searched for reference data in order construct a procedure that can be

applied to feed these data back to the process of proposing future countermeasures. This report introduces the

application of this PDCA cycle to the management of traffic accident countermeasures.
KEYWORDS: traffic accident measurement management, hazardous spot project, PDCA cycle

1. INTRODUCTION But as shown by Figurel.2, although both the
number of fatalities and the number of fatalities and

1.1 Problems with traffic accident injuries caused by traffic accidents in Japan are now

countermeasures
A characteristic of traffic accidents on trunk roads in
Japan is that they are concentrated at specific

locations: as shown by Figurel.1, 56% of all traffic

accidents are concentrated on 9% of total road length.

This means that it 1is effective to take
countermeasures at locations where accidents are
concentrated, so from 1996 until 2002,

countermeasures were taken concentrated at a total
of 3,196 locations that had been selected as locations
where accidents occur frequently (below, “hazardous
spots”).

It has been confirmed that this policy has reduced
the number of fatal accidents and accidents causing

injuries by about 30% at these locations.

tending to fall, the number of fatalities and serious
injuries tended to rise almost consistently until 2004
that is only four years ago regardless of the
countermeasures

implementation  of  various

including concentrated countermeasures.
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|
|
|
|
|
|
|
fatal and [
injured |
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from 2001 to
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Figurel.l Locations of Traffic Accidents on Trunk
Roads
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Figurel.2 Changing Number of Fatalities and
Number of Fatalities and Injuries Caused by Traffic

Accidents

The number of fatalities and the number of fatalities
and injuries caused by traffic accidents are greatly
influenced by traffic volume. And traffic accident
the

regulations that mandate the use of seat belts,

countermeasures include strengthening  of
improvement of the safety of automobiles, and
improvement of emergency medical treatment
systems and other countermeasures, so it is difficult
to explain the factors influencing traffic accident
fatalities and serious injuries in terms of a single
factor.

However, past traffic accident countermeasures have
been hampered by the problems discussed in parts
1.1.1 to 1.1.3 below, so the fact that places where
countermeasures have been taken but have not been
sufficiently effective have been identified is one
cause of the failure of the numbers of fatalities and

injuries to decline.

1.1.1 The incomplete state of a system for the
specification of causes of traffic accidents

To select appropriate countermeasures, it is essential
to clarify the state of occurrence and the contents of
accidents to gain a detailed view of the processes
resulting in accidents, and thereby, learn their actual
causes. But because a system to specify the causes of

accidents has not been established, the specification

of the causes of accidents is left up to hypotheses

made by responsible officials in the field.

1.1.2 Increasing complexity of the causes of the
occurrence of accidents

The causes of the occurrence of accidents have
become increasingly complex under the impact of
the Advanced

specialized knowledge is necessary to propose

diversification of road users.

appropriate countermeasures in the face of the
diversification and increasing complexity of methods

of taking countermeasures.

1.1.3 Inadequate evaluations of countermeasures

In order to study the effectiveness of
countermeasures that have been taken and the need
for supplementary countermeasures, the
implementation of countermeasures must be

followed by qualitative and quantitative evaluations
of the effectiveness of these countermeasures. To be
able to effectively conduct future countermeasure
proposal and evaluation processes, it is vital to

the
safety

collect  knowledge
of

countermeasures so that it can be referred to when

gained  through

implementation past traffic
implementing future traffic safety countermeasures.
Additionally, when planning a future countermeasure,
it must be possible to select the most effective
countermeasure from among many proposed
countermeasures that have been taken in the past
based on the organization of accident reduction
effectiveness of traffic safety countermeasures that
have been taken at each location.

But the evaluation of countermeasures after they
have been taken has not been performed adequately,
so that knowledge and expertise regarding traffic
safety countermeasures have not been accumulated

systematically.

1.2 New initiatives at hazardous spots



In 2003, 3,956 intersections and uninterrupted flow
sections of roads where the rate of accidents causing
fatalities and injuries is high were newly designated
and hazardous spot countermeasures devised to
prevent concentrated accidents were begun under a
five year plan spanning the period from 2003 to
2007. Based on past considerations of traffic
accident countermeasures, these traffic accident
countermeasures were carried out by constructing a
PDCA cycle system to implement countermeasures
more effectively and more efficiently. This report
introduces the Traffic Accident Countermeasure and

the Traffic Accident

Countermeasure Database that have been prepared in

Evaluation Manual and

order to build the PDCA cycle system and a
procedure for using these to take traffic accident

countermeasures.

2. TRAFFIC ACCIDENT COUNTERMEASURE

AND EVALUATION MANUAL
2.1 Outline
The Traffic Accident Countermeasure and

Evaluation Manual systematically organizes traffic
safety countermeasure study methods to present an
overall procedure based on the PDCA cycle from
evaluation. The

countermeasure  proposal  to

following is a detailed description of this manual.

2.2 Systematization of the countermeasure
procedure
In order to implement traffic accident

countermeasures more effectively and to carry out

traffic accident countermeasure projects more
efficiently, it is essential to propose countermeasures
based on the appropriate analysis of the causes of
accidents, and accurately evaluate the effectiveness
of countermeasures that have been taken to study
supplementary countermeasures. And we must also

accumulate data and knowledge obtained through

this process in order to feed back the knowledge

gained from these evaluations to propose future

countermeasures.

Consequently, the manual systematizes the
countermeasure procedure in the sequence of steps:
proposing a countermeasure, evaluating the

countermeasure, and placing the results in the data
base, to establish the procedure shown in Figure2.1.
This take

countermeasures efficiently without the wasteful

permits users of the manual to

repetition of steps.

Procedure for planning
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¥
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Figure2.1 Accident Countermeasure Procedure

2.3 Clarification of information that should be
known to propose countermeasures

To propose an effective plan, it is vital to accurately
clarify the road structure and state of traffic at
locations of countermeasures and the ways that
accidents occur to perform a correct analysis of the
causes of the accidents.

So for wuse when proposing a planned
countermeasure, the manual organizes outlines of
locations—road structure and state of traffic etc.—in

order to gain an understanding of conditions before



the countermeasure, plus the way that accidents
occur based on accident data and drawings of
accident occurrence processes.

By entering information according to the format,
users can provide all items of information necessary

to propose a countermeasure.

2.4 Use of the Collected Traffic Accident
Countermeasure Cases

Planners can propose more effective
countermeasures more efficiently by accumulating
and applying information such as methods of taking
countermeasures applied in the past, precautions
followed to apply these methods, and so on.

The Collected Traffic Accident Countermeasure
Cases that presents knowledge concerning cases of
the analysis of past accidents at 557 locations can
used by accident countermeasure planners. This
consists of the Accident Cause Table that is used to
abstract the causes of accidents based on the types of
accidents that occur often at the study locations
(head-on collisions, collisions between automobiles
entering intersections, etc.) and the Accident
Countermeasure Table that is used to select an
appropriate countermeasure menu based on the cause

of accidents.

2.4.1 Accident Cause Table
This table organizes accident occurrence processes
hypothesized based on each type of accident and
road environment factors that encourage accidents,
and is used to support the task of specifying the
factors that contribute to the occurrence of accidents.
Even for accidents in the same accident category,
their causes vary according to characteristics of the
road at each accident location. Therefore, Accident
Cause Tables are prepared separately for 14 kinds of
based

intersection/uninterrupted flow, absence/presence of

roads categorized on

signals, number of lanes, and other road features.
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collision A

Figure2.2 Example of an Accident Cause Table

2.4.2 Accident Countermeasure Table
This table summarizes countermeasure guidelines

types
precautions for each accident causal factor that is a

and specific of countermeasures plus
result of the road environment, and is used to support
the proposal of specific accident countermeasures.

Even when accidents are caused by the same factor,
the countermeasure taken varies according to the
characteristics of the road at the accident occurrence
location. Therefore an Accident Countermeasure
Table is prepared for each of 4 road types
categorized based on intersection/uninterrupted flow,
absence/presence of signals, number of lanes, and

other road features.

Both cars tu.rnlng Divide cars “install right"

and.cars going turning and “.turning lane ..}

straight are on the cars going [ttt
Improve
signal

Figure2.3 Example of an Accident Countermeasure
Table

2.5 Incorporation of countermeasure evaluations
in the countermeasure procedure

Countermeasure evaluations can be used not only to
confirm whether or not a measure that has been
taken has achieved its intended effects, but can also
be used as reference information to perform studies

necessary to plan supplementary measures at its




location and measures for other locations, making
these extremely important procedures.

So the manual stipulates that an advance survey be
carried out to permit a two step evaluation—setting
evaluation indices and collecting data needed for the
evaluation—before actually planning a proposed
And the

countermeasure performed after the countermeasure

countermeasure. evaluation of a
has been taken is a three step procedure: a
post-measure organization of conditions after the
measure, post-measure survey to evaluate the
measure, and performance of the evaluation. All the
needed data can be organized by recording it

according to the format stipulated in the manual.

2.6 Role of Advisory Committee

There are some causal factors that are clear and can
be dealt with by easily planned countermeasures,
pedestrian accidents on roads without sidewalks for
example, but there are also factors that are unclear,
complex, and are difficult to deal with by planning
suitable measures: those that cause accidents at
locations equipped with traffic safety facilities for
example.

An effective way to handle these cases is to establish
a system that reflects the knowledge of academic
experts who possess specialized knowledge.

So the manual stipulates that, as necessary, the
advice of a Prefectural Advisory Committee
concerning the analysis of causes of accidents,
planning of measures, the advance survey performed
to prepare for evaluation, etc. be sought before
implementing a measure in order to obtain technical

guidance and objective opinions to implement the

project.

2.7 Accumulating information in the Accident
Countermeasure Database
Information extending from the planning to the

evaluation of measures at hazardous spots is

extremely valuable information when planning
measures for other locations.

Therefore, all information including outlines of
accident data,

locations of measures,

countermeasures, evaluation results etc. that are
recorded as stipulated by the manual are stored in the
Accident Countermeasure Database.

The Collected Traffic Accident Countermeasure
Cases that organizes and summarizes knowledge
about the analysis of past accidents as described in
part 2.4 above was prepared based on data for 557
locations. Building this Database will permit the
completion of the Collected Cases in the future. And
it will allow countermeasure planners to set
conditions to directly search for cases for reference
use from among nationwide countermeasure cases.
The Accident Countermeasure Database is described

in greater detail in Part 3 below.

3. ACCIDENT COUNTERMEASURE
DATABASE
3.1 Outline
The Traffic Accident Countermeasure and
Evaluation Manual, that is a collection of

countermeasures, results of evaluations of these
countermeasures before and after they have been
taken, and other knowledge obtained through every
step from the planning of countermeasures to their
evaluation, is used to propose future
countermeasures and to evaluate their effectiveness.
The Accident Countermeasure Database that was
constructed based on the manual consists of the
Accident Countermeasure Database Entry System
that is used to enter data about countermeasure
locations and the Accident Countermeasure Database
Web System that can be used to refer to and search
for data and to abstract data on the Web.

As explained in part 1.2, a total of 3,956 locations

where accidents causing death or injuries have



occurred frequently were designated as accident
2003

countermeasures have been taken at these locations.

hazardous spots in and concentrated
The Database stores data concerning the road
structure and traffic environments at these locations,
plus the countermeasure study procedure and the
effectiveness of measures.

The data is updated once a year by using the Entry
System to recover data prepared by road managers.
The system used to reference, search for, and
abstract data is constructed as a Web system so that it
can be operated from any personal computer linked
to the internet in every part of Japan.

Figure3.1 is an example of a Database screen. It is a
screen that is visually easy to understand and that
can be operated completely using only a mouse. It is
possible to use the Database to easily search for and
refer to data about locations with similar road
characteristics, locations where similar accidents

occur, and other locations a planner wishes to refer

to.
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format to jump to the

corresponding section

Figure3.1 Example of an Accident Countermeasure

Database screen

3.2 Data items
Items of data entered to the Database are, under the

procedure prescribed by the Traffic Accident

Countermeasure and Evaluation Manual, categorized
as items necessary to propose plans before taking a
traffic accident countermeasure and items necessary
to evaluate the effectiveness of a countermeasure
that the
the

has been taken. Figure3.2 shows

relationships ~ with  items entered at

countermeasure and evaluation stages of the process.
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Figure3.2 Relationship of the Traffic Accident

Countermeasure Proposal and Evaluation Flow with

Entered Items

3.3 Functions of the Database

3.3.1 Data entry and proposal support functions
This function is used by road managers to enter data
concerning countermeasure locations. The screen

structure conforms to an entry format stipulated by

<Items entered to Database>



the Traffic Accident Countermeasure and Evaluation
Manual, so it can be used to read in image data such
as photos of the site and drawings showing how
accidents occur. Selecting the entry format is done
not only by clicking tabs. It is designed so it is easy
to enter the road category and other items by using
pull down menus.

And the countermeasure study process from the
analysis of the causes of occurrence of accidents to
deciding on the specific countermeasure work
category has been designed so entry can be done in
sequence. By automatically displaying a menu of
candidate countermeasures based on types of
accidents that occur frequently at a countermeasure
location, the systematic

it supports study of

countermeasures.

3.3.2 Case search and reference functions

The case search function can be used to search for
and display locations that conform with preset
search conditions. Figure3.3 is an example of a case
search display screen.

It can be used when planning a traffic safety
countermeasure to propose and evaluate traffic
safety measures according to a variety of purposes;
to find out what kinds of countermeasures have been
taken at locations where the same types of accidents
occur or to find out the cost of particular

countermeasures.
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Figure3.3 Example of a Case Search and Displa

Screen

3.3.3 Project progress management function

The project progress management function can be
used to confirm the state of progress of a
countermeasure for hazardous spots by road
manager, by uninterrupted flow/intersection, and by
body implementing the project. Figure3.4 shows an
example of a project progress management screen.
The state of progress is displayed on a bar graph
color coded according to the degree of progress,

permitting the user to visually confirm the progress

of the project.

Figure3.4 Example of a Project Progress

Management Screen

3.3.4 Data abstraction function

The data abstraction function can be used to output
data for optional items regarding hazardous spots
searched for based on search conditions to an Excel
file. It can, for example, be used to find out which
type of countermeasure has been taken most
frequently to deal with a certain type of accident, or
how a certain countermeasure work is evaluated. It
can be used to obtain information for use as
reference information when selecting
countermeasures or studying evaluation indices by

analyzing the data that is output.



4. CONCLUSION

Although the number of fatalities and the number of
fatalities and injuries caused by traffic accidents
have been tending to fall since 2004, they remain at
high levels: 6,352 fatalities and 1,104,551 people
injured or killed in 2006. To achieve the numerical
goals of 5,500 or fewer fatalities and 1,000,000 or
fewer fatalities and injuries by 2010 set in the Eighth
Basic Plan for Traffic Safety and the ultimate goal of
a traffic accident free society, we must continue to
strive to implement traffic accident countermeasures
in the future.

New concentrated countermeasures are scheduled to
begin in 2008. We will continue efforts to improve
the Traffic Accident Countermeasure and Evaluation
Manual and the Accident Countermeasure Database
by means such as having managers in the field
complete questionnaires to identify shortcomings
with the Database and the Manual. We also plan to
continue to carry out improvements to further
strengthen the traffic accident countermeasure

system based on the PDCA cycle.
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Introduction

In Japan, where the birth rate is falling and society is aging more rapidly than anywhere else
in the world, it has become necessary to create a universal society where people help one
another. In this study, we developed the Free Mobility System, which provides an
environment in which everyone, including the elderly, the disabled, and foreign tourists
visiting Japan, can move around freely and easily by permitting anyone at any time or place to
obtain information needed for movement.

Outline of the Free Mobility System

Figure 1 shows the overall configuration of the Free Mobility System.

In this system, the guide blocks used by visually impaired people installed on road surfaces
and tags installed along streets do not contain detailed information that must be provided; they
contain only unique ID codes (place ID codes) that distinguish individual locations. Detailed
information is obtained by using a portable terminal to submit an inquiry through a
communication network based on the place ID code.

The following is the flow of information through this system.

(1) Place codes transmitted by place information transmitters—the tags embedded in the
guide blocks for visually impaired people and markers attached to facilities etc.—are read
in (or received) by white canes or portable terminals.

(2) The portable terminals use the place code to ask the service provider’s server to search for
information.

(3) The service provider’s server converts the place code to a URL and uses this URL to
search for information and map data in the information provision system, then responds to
the portable terminal.

(4) The portable terminal displays the information it has obtained.

Using this method, only a small quantity of information need be stored in the tags embedded
in road surfaces and streets. This reduces the cost of the tags and permits the information to be
changed in real time rather than separately at each location.

Users can obtain information that meets their individual needs by using their portable
terminals to submit requests including user attributes (type and degree of disability, role as
facility manager, etc.) and terminal attributes (screen size, multimedia function, and other
terminal features).
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The method of accessing the network is not specified so that it can be selected from among
wireless LAN, cell-phone network etc. according to the location and type of terminal, but no
matter which method is used, there is a time delay as it resolves the place code and obtains the
desired information. Therefore, in anticipation of cases where a delay in providing
information would be critical—when providing a visually disabled person of approaching
danger for example—another method is added: caching data within a fixed range in the
portable terminals in advance so that it is not necessary to access the network.

Information pro

Information
server

Place information
transmitter

Guide block equipped with an IC tag

Figure 1. Structure of the Free Mobility System

Technical Specifications

The Free Mobility Project was conducted for two years from 2004 and included field tests of
the Free Mobility System to establish its technical specifications. The technical specifications
were based on the following three concepts.

(1) Open system

The system specifications will be widely announced to construct an open system that is not
tied to particular hardware or manufacturers.

(2) A general-purpose, expandable system

To enable the system to be widely used, it will be highly expandable, widely applicable, and
not limited to specified people: it will not only help the elderly and disabled people to get
around, but also young non-disabled people and foreigners, for example.
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(3) Place IDs

Individual place identifiers will be used to control information about places by linking
information to a place ID. Each Place ID will have sufficient capacity for use as a place
identifier and will use ucode which provides superior convertibility with existing codes.

Nationwide introduction

To complete development of the system, it is necessary to identify problems when the system
is used in harsh environments such as snowy districts, cities with severe radio interference,
and when used for giving road guidance based on local traffic conditions, for example. In
2006, many place information systems using the specified technical specifications were
installed in the eight cities in Japan shown in Table 1 and in Figure 1, and were verified with
the help of numerous test subjects. The tests took advantage of the characteristics of each
region. In regions with heavy snowfall, for example, the system was used to guide visually
impaired people when the ground was covered with snow, and in tourist regions, it was used
to provide foreign tourists with tourist information.

The tests in each region are outlined below.

Table 1. Tests by Region

Region Description of Experiment

Kobe » Providing route information in the Kobe Airport and between
railways and the airport

Tokyo * Provision of information in a commercial district (Ginza)

Aomori » Pedestrian guidance for visually impaired people in a cold snowy
region
- Provision of regional information

Nara * Provision of tourist information

Wakayama * Provision of tourist information

Kumamoto » Guidance to transferring between public transportation systems
for visually impaired people

Shizuoka * Provision of route information to wheelchair users

Sakai * Provision of route information and tourist methods to cyclists

l Yuki Navi Aomori Project l

i Free Mobility Project (Kobe City) l

Kumamoto Safe Traveling Navigation Project l Tokyo Ubiquitous Technology Project
28
#
5 Omoiyari (Caring) Navigation
e Demonstrative Experiment in Shizuoka
P
Nara Free Mobility Project (Nara Pref.) E
of
Free Mobility Project in Sakai City Navigation Project at the World Heritage of

Kumano kodo in Wakayama

Figure 2. Locations of the 2006 Tests
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Free Mobility Project (Kobe City)
For the past two years, Kobe City has been the base of a project to create an environment for
the Free Mobility System, test its services, and conduct technical confirmation tests. To build
a practical model space, the real-time provision of current local information, store and facility
information, and barrier-route information was verified in the China Town district in Kobe
which is a major tourist destination.

Photol. (left) View of the Test Location (Right) Radio Marker

: Radio marker
Seal tag

. Street corner
Information Stn.

: Radio LAN

BE i 1w §

Figure3. Layout of Place Information Transmission Devices

Yuki Navi Aomori Project

Aomori city is in one of Japan’s heaviest snowfall regions. The test team used this
environment to test optimum methods of providing guidance to visually impaired people
when the ground is covered with snow, and methods of providing public transportation
information and present location information. The tests confirmed that the system worked
without problem, even when there was snow cover.
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Photo2. Test of Helping Visually Impaired People to Move during Snow Cover

Tokyo Ubiquitous Technology Project

The Ginza District of Tokyo is Japan’s leading commercial area with many stores lining the
streets and three subways converging under the streets. Tests were conducted on providing
information on routes from underground to street level and among the buildings, plus
real-time information about the subway system, and the types of information that users
require were confirmed.

Photo3. (Left) View of the Test Location, (Right) Radio Marker

Eabih . SRS
BE#ELTESL
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Omoiyari(Caring) Navigation Demonstrative Experiment in Shizuoka

The Daidogei World Cup (outdoor performing-arts festival) is held every year in Shizuoka
city. During this event, the system was tested as a way to provide spectators with event
information. A route guidance test was also conducted by providing wheelchair users with the
shortest, optimal barrier-free routes and with alternative routes depending on weather
conditions as they moved through underground areas with complex multi-story structures.

S

Figure5. Guide Screen for Wheelchair Users
(Left) Toilet information, (Right) Information about Barriers along the Route

Free Mobility Project in Sakai City

Sakai city, which is the center of the bicycle industry in Japan, is redeveloping itself based on
the bicycle. A test was carried out on providing information about surrounding facilities and
route information, and precautions at intersections to cyclists and electrically-powered cart
users.

Photo4. (Left) Information Terminals Instailed on Bicycles, (Right) Ubiquitous
Electrically-powered Carts

Nara Free Mobility Project

Nara city is a tourist destination with many temples and shrines constructed about 1,300 years
ago, when it was the capital of Japan. A test on providing sightseeing route guidance from the
station to temples and shrines for foreign tourists and others unfamiliar with the city was
carried out.
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Photo5. (Left) View of the Test, (Right) Radio Marker

Navigation Project at the World Heritage Site around Kumano Nachi Taisha Shrine in
Wakayama

The area around Kumano Nachi Taisha Shrine, which has attracted numerous worshippers
since ancient times, has a rich natural setting and is registered as a World Heritage Site. Route
guidance and tourist information were provided in four languages: Japanese, English, Chinese,
and Korean. The information was provided from ucodeQR which uses printed symbols called
QR code, instead of using radio waves.

G Nachi Taisha Shine

HMEBAURBRBMIC 4000 B LR
BREWAGTERM T DTH, BE
BRReH30. BEERLN (#
T CHESATVEY.

ot L2} Bl O] AHIRERIBE AR

SRSTRSRRH

W ER S 000 RS MRL - M8y
BAHERSHR I~ EHBEREN
HER - PREBEHHERCME
(SRR

Fobwebolsly BIHER 00t Aok
&t Fobrdary EAE shdguch
B B o A U, RIBILPAR
WA ERFNE Y AT

Figure6. Sightseeing Guidance Screen in Four Languages
(Japanese, English, Chinese, Korean)
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Kumamoto Safe Traveling Navigation Project

In Kumamoto Prefecture, various improvements based on the concept of universal design are
being made. Two tests were conducted on providing information needed for movement and
information about the surroundings to people unfamiliar with the district, and safely guiding
visually impaired people on pedestrian pedestrian crossings and on streetcars.

Photo6. Helping Visually Impaired People Move on Pedestrian Crossings

Conclusions

As part of the tests done in each region, people participated in the tests and were asked their
opinions about the usability of the system. Many of them replied that they found the services
of the Free Mobility System to be convenient.

In the future, testing will be continued in various regions to study ways to reduce the cost and
share the risk in order to implement the system. The system will be evaluated and improved to
a practical level by 2010.

http://www.jiritsu-project.jp/
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