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Method for Forecasting Traffic Accident Occurrence on Expressways
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Rear-end collisions caused by congestion are a major factor leading to traffic accidents on expressways.

Therefore, providing information

about the probability of traffic accidents to drivers is expected to significantly reduce such accidents.

In cooperation with the University of Tokyo, Toshiba has been developing a method for forecasting the occurrence of traffic accidents on
expressways by means of a self-organizing map that is a type of artificial neural network. ~ We have evaluated the accident occurrence ratio, which
is an indicator showing the possibility of accident occurrence, using past traffic information, and have shown that this ratio reaches a peak at the
moment when traffic accidents actually occur. By combining this method with our microscopic traffic simulator, it is expected that traffic accidents

will be able to be forecast and thereby prevented.
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Outline of traffic control system
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Configuration of functions for forecasting traffic accident occurrence
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Structure of self-organizing map
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Learning method of self-organizing map
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Structure of output of traffic accident occurrence ratio
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Changes in traffic accident occurrence ratio over time

3.3 XBEHREEOHAN

M BEMIEEER N 72— TIE, B 72— ATX M
F—=FDEENPET LIHCHBRL~y 72 LT, %K
HHREA N 5,

TP ER I EER TN T4 I VT ORET - %
ANBIZANL, BB THEL=y MeRE TS, ZOBE
Tz e UAL#E 3 5 2 @G A B i o .= v b
ASRFO RN % 2 B H S EEE LTI 35 (B6),

3.4 RBEMREEDT—RIEIE

WEORLMT— 5 L THFE T, FEEIEFIT
AR S7-HERATEFOHO L MEHIEEERE L7,

g e L7z O MHE I EE O R Z Ry THRTL,
FERR WP DT L2 54 327 TR B H T H3 i
Kk o7 (R7). huE, s s o fetE s <

25




BB ERNEZ IR A TVEHDEEZON D, ZEHEIK
34D r — ROV TSR B S E A ML 722 2
%, FEAAE 7 DL LA 16 1F, 4 DL 7 R Ao 1, 4 K A% 9 1
EVIRERTH 570 BRI EELZFNTL72005%H
T =712, RO MBHEYFED LM T — 7 IIED T n
DT, ZORPIFEBRICHRAR S/ E IR EL %
JTwnin, FBNLEECTHLEE 5,

R EHEIIE L I35 T — & B Lk R W TE N
LCW5720, 38BIRMUTHIBE O 7\ 225810 2 2l F i 13 57
HTERV, ZO720, ZBF LR O E 2 4 A D
b — AN BB DRI26 % 2oz b Bbh s,
72, SN MEI DI L7274 I 07 TR MBS
EAHIL SBIEKEBHERABEL T EWILIVT
TORBEBHEMFEAEE DRI, BAET 260D 5. sHMlifE
PEWVEEE, ERICERBHRBEIFEELTVRVWEAET
b, BETLEHREN SR EIRRICHLEEZLN, 2D
HENEERDOEDLS WD HH 2B THI LD, Rl
FHEFIRIIZIEETH L720TH 5,

4 I/OKERI1L—RZERLE
RBERRETHRFE

41 I/ORBRII1IL—ZOHE

HOARR L~ v 7 2 728 A s A P L, 2K
T EEZ RN TEIAL IV TOEET— 7 b, 8@
RWOFEHZ ML L TPMEIT) 2L WTHETH S, 2T,
MHABAFE L2 IO Y I 2L — " VR FIWT S
HROMAE L7 ET— 2 2 FHIL, JHUCHED W TR B
SRR RONUL, ZEHFHROREEZFRNCTFRTLOICHE
HATHhaEMMFTE S,

IR I 2L —F &L, Hlj1H 1A DORE)Z B
THLDOTH D, FIAN—ILJEPHOF T {7 8 <2 % 7
A, MEEPLHEMREE LB R, HHIZT CET
Tbo TOYIaL—FTid, FEBEOHEMOEEHIZLYELL
LHENGFENHETHOONERTF Yy wI) i azE
ALTWb, RFryvv g, 5T HOHEEIKEWEEIC
TR EEZRITST, T EOHEIV NS W EIIRTETIR
GINEECSELIREEZRMELL72DDTH B, ZDKRTY
YANOMEREBATAIET, IZOZMTII2L—FIT,
EROBEM 7217 Tk, EEAOEMEZERETE, LH
RISEWR Bz T & %,

4.2 I/ORBRII1L—2OFHE

IZ7BRMEYI 2L =R HCTIRRDOD 2R 03 E
MAERELCRMT— 7 2z HCAM L~y 7~ATIL, L5
DR DO BERIEAEPIREAITHIZ LD TE L, 72, 37
O8Iy I 2L — 7 THGEHOEER HMOUEA 4 &

26

WEERATH T LT, 5 HUE T O BB R L O E RIS,
B HIEE PED LA BRI TE Do SCMPHFEA DR
DR B L) THIE, RN K TR F AN —TEE 2
L2, Nha—Vh—OREZHP L7z T52ET, &
R EDBIRIZ D% 3% LR TE 5,

5 HeHE

HEMBRIL~ Y 72RO Z @ gsE T EIcon
T, EBORET— 5B %38 M H 58 4 B 2 Bk L 72,
ZORER, BNV ET— 7 T, KlHEs AL
T2 IV IR MEI LD B W EIC R W) EIn %
AT,

L5813, ZBHERBREEL TV EWIALIV T TOREHE
WMEEEOHIM, h—7% LK, T w72 E R
K, ROFEHRRBEE ) BRIEDZOMGE, HITiZIruzx
WY I 2L —FIC XD L 72 R 0@ 7 — 5 Lo
HERERTV, REFBEETFIRFLEORKI T THFZE
FEE#ED L,

X Wk

(1) BT, P 23 FEh 0@ F o s AR ittty sy —k—24
~R—. <http://www.e-stat.go.jp/SG1/estat/List.do?lid=000001086731>,
(1 2012-11-09).

(2) AFEFRIE Ml EHR R HUE BRI B EAE H] Y AT A VAT A 05 B
LEa—. 61, 8, 2006, p.16-19.

(3) Kohonen, T. Self-organizing formation of topologically correct feature
maps. Biological Cybernetics. 43, 1, 1982, p.59 - 69.

(4)  LEpHE Ml REHEEEREECHBTEZI7u @ity I —72.
WELEa—. 64, 4, 2009, p.23-26.

% Bz MURANO Takenori

MEA Y TIVATAM V) a—vay - HEM LR S
eV 2= a Y HAE B EEH S ATLAOT Y
ST YT EBIAE . LR,

Automation Products & Facility Solution Div.

KB & SHIROTA Takahiro

BHIATLH B - ETATLHEMBEE 27— Sl
AT LRSI, BRI Y AT AOWE - IS IHES
Power and Industrial Systems Research and Development Center

#F X KUWAHARA Masao, Ph.D.
BALRF R b W ZE R 2%, Ph.D.o

ZEAZ A, SCHARE, TRty N — 7 3SR, 28
YIial—vay, KOITS O 72Icht i,

Tohoku University

X0 # OGUCHI Takashi, Ph.D.

PR AR BRI FE I #0%, it (T4, sSmilil i,
TR HAYE, E HEATRER, SRS, 2SSl - R - o
Tl ROVl & AN L 7B T - B ET R O WFSEICHE T
University of Tokyo

RZ L Ea1—Vol67 No.12 (2012)



