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Forecasting M odel of Road Traffic Accident Based on Improved BP Neural Network

Abstract:

Liv Wei-Ning', WANG Peng', SUN Di-Hua®, XIE Jie?
(1. College of Computer Science, Chongging University, Chongging 400044, Ching;

2. Callege of Automation, Chongqing University, Chongging 400044, China)

Due to the fact that it is affected by various random factors, atraffic accident is nonlinear in nature. Thus, its
essence can not be efficiently revealed by traditional linear analysis method. Starting from the analysis of
the relation between traffic accident and factors, including human, vehicle and road, and employing, the
nonlinear characteristics described by a neural network of aroad traffic accident, afO(ecasting model based
on improved BP, is proposed by integrating the factors affecting traffic. A traffic accident-prediction model
uses population density,road network density, and motor vehicle densty as the input neurons and an output
neuron which is road accident comprehensive mortality. The results show that the improved BP neural
network is well-suited for the forecasting of road traffic accidents, thus, verifing the feasibility and
effectiveness of the model is verified.

K eywor ds: traffic accident; forecast; neural network; momentum factor; adjusting learning rate

1 53

B EHTNE B EEREINZE TRFEN
IR — B E, TUNERSTEEXLR
BB BB RN SN BRIENR AN ENAR
EHMFNZEN, EERNES T BRBERNE
SR, WERERBARR RN R, BRI &Y

O ELTR #BHH 1+ 2E%(20090191110022)
RS B 1E):2010-02-02; W 2 & 2784 [8:2010-03-10

MAZR, RDERSOBRSERNR L,

XHE RS AL I8 S AU o) B A R £ = B [E) 55
IATE. BRASAT. BRBIRE. KEFNER-5, 8
e FSIE R BNEIERRE R0, BIENTR
EHENBEE, mHEBEERNRENEMN, REHE
G, EESATE RN RS 2HE L E E HE

Applied Technique 7 A 177



HTENRENARA

2010 & £19% £ 10 #A

REAR, PEMERBELLR, HEFTERENRIA
FITRRIRETARE, WERFTEN TR
AIBES B EHEIRIN AR E, B ERR.

ATHENEZRSEERNIFLENNERE,
ERAAEBEMNNESBITFET) T TR
MR E R M5 251E, EO IS S8 TR
T EEMIHRESE EHE, RERBNREE
ITRE l6-8l,

AR BN THZERMERR LR, DT5ER
BEHNEZIRAR, 8237 7 ET BP MEMKRIBEIET
BEIFUNAERL, $ 3 BP #H4 W% B8 S BARHR
N, FIREBRERA, KSR BP M ML,
Rl BE 5 ST INs) 8 I T5 7%, R 7 BP #%4
MR TE, FBId SRR BRI #7565

2 EERIBERHBHEBPHE M TN
o ;

it

2.1 EEEEKHHEEMT

EEBEME— M EIEN, THREER
SBRGHEFERRARSIERNESR, Fit,
EREHENTNEEL R RENSEEN, &
M ER B EHFMEAEOEAD ., B, &5 3
AFTEE,

AORZEYMERTBL S K ENEE T,
AT ARERBRSHIE, AWEARERK, T
SEMESHMMLRE, FEBERE £ RREN,
Eitt, XHRIERAORE, RIBMXERNADLREE
HERYMEES —,

B ERSHNERIE T, EYINERESE
SHBEEREY —, ERENBERE , EHESRE
BRI, SRARNOE, e R A ETA
5] B S5 PSSR & A o

R RN OB ERY SR EEN, BFE
WEBEERE, REFLTNHERDERRESS
REIRES, BB ESIL T AR B S
BE RSB K,

S& PREFTENAN, AXKBAOBE. &
0 22 RO 5 ZE A S I S B A A 6 o
2.2 FUNARRIEE 7

BERBEHOTMERORE, SR ERTE
EHTNERI R, ZEREETBEERA. £,

178 [ A Applied Technique

e

BRIV E &N, LRI AT ABS T AZEHM 10 A
NJLVEFEBHHAIENE, RhERRBG AT KA,
TEAERZBEMANTNIEIR. EBMAORE. BEX
BEMVh EBBEEN BRI MEERNHARL
7T, BB S I T R AE A A ML AR Ry
270, BREMBUERECK A Sigmoid K, REHZ
TCHE 4 5, BB E T BP A WA TUNAEEY
WE 1, B Sigmoid Mg 7 ek FA SR & A3, &
WA S BRECY .

S o 1
f) % g ) (1)

S FEH R AR T AT, mTERE

D BSOS, FTHENSET SR EOEE RN

Ihee, Fit, ZEEH 2N BT EME T
IR,

O MEFEN .

@ TEE—HBAF BARFEAAR AR

@ BEAFA EENENRETETESS
TTHEA ; A JE181T Sigmoid REITE T8 E&E
THH T

@ BHEEAEH . EENNRETEREES
BB, REF BRIEREEITE R S®ET
BN R

® F BML% B FrEEMESMATHmETTE R
HESBIT—RUIRE,

© F)AEENE. B ER— AR EMFE R
g HITTE P EES BT —RUIRE,

@ ZBX2). GBHENAZEXIRA(N),



2010 & £19% & 10 H

TENRENARA

B IERERAUR HH A,

© BEYIRE T— MG B A IIZ , B
EEHE 3), HE m MIGEAIG L,

WO BHM m NESRERRFETER—ABHAF
EAREEA, BEFISE 3), AEMESEIRERL E
INFISERERIE e (BFE) . MBEEARE N K
FENETHE, BEKSHhELTE,

O sy, NELEIRIZHRERAVE, gL,
2.3 ZuH#E) BP MEZE ML

B F BP AWML ISR RIS, g R E
KA, BSBNBENSE-11, B AR
BT B8 RF 3% SR E N Bk TR0, s
WSR2, BEHTHEE,

FI FBFR AN B ST LR B B 5 A f BB
1k, BEINEEMNIETME, IR RKSERE, B
HNETUS, NEBTEMNLE 7HE E—H2ABHEE%
FEEIZIZ, B AR AEERTeh LR aEX
A5 HREAREPAS, B

1E
DW(N)=-a—2+hDW(N-1) (2
w

AF DW(N) A% N R E R E RN EEE,
DW(N - 1) ai—xE Rt BRI E TS R E AR
fEIE{E, a AZIR, E AXKESHERENTT
=, h hxhERFF,

FIRa [T —MHENER, BEEEZRN
HITERERRIRFELNF I, F S RBFEN
ERETNENEELABETBRENRN, £
KA, FIREMR, NEBHNEBHER, KRt

REFHHRL, MEFIRRNNFIREHRIER,

BE—REERFR, ARENGEIRPEIRYHEN
R, RERNEBIEE, HERERRE TIRERE N
WHAMMENZIRNT, INEBER—TE, k2
MR/ NFE R, B, FIEa NEBNTIRITA:

la E(N)
Da(N)=i-ba(N-1)  E(N)- -
10 E(N)AE

(ab>0) ('
a(N)sa(N- 1) +Da(N) @

R a B ELIRELH T, E(N) 5
v B N SRS SR, BATN - 1ERES
g2 g ma (N - 1) —8dim Fil%iE2 E(N) T
i, Wa(N)@maTim R, B 8inTeE
Wiz E(N) H3+, Ma (N)@aFrl, Sl
IRERER, 2IRRBRE,

3 LWEREDT

BT NERN BRI THE LR, AR B EER
RHEREER, W%k 1, XA 1978-1997 FHIHIRE
BYNGREAR, 1998-2000 FHIBEEAKRBIER, &
BVliaF3Ea =0.7, H=RREH N =5000, shEH
+h=0.9, HHFREZME=04 LLTFE5XH
MATLAB2007a, [Ef5 a2 % K & AY (855! Tl
B ff Bp MAMSERNTNSRILR, ShE
Bl 2,

% 1 1978 ~2000 4 % [E] 18 B 22 38 = Ht T

F4 1978 1979 | 1980 1982 1983 1984 1985
Y 15.472 . 716.369 15.195 14.685 15.484 14.019 10.221 15.579
X1 0.09273 0.09123 0.09201 0.09349 0.09448 0.09532 0.09653 0.09817
X2 0.14150 0.16197 0.18572 0.20744 0.22474 0.24232 0.27126 0.33450
X3 0.10027 0.10161 0.10282 0.10424 0.10589 0.10730 0.10871 0.11026
EH 1986 1987 1988 1990 1991 1992 1993
Y 16.949 15.774 15.174 13.180 11.994 12.161 12.286 12.083
X1 0.10029 0.10231 0.10413 0.10566 0.10711 0.10846 0.11007 0.11286
X2 0.37703 0.42507 0.48374 0.53263 0.57433 0.63136 0.72056 0.85165
X3 0.11199 0.11385 0.11565 0.11740 0.11910 0.12065 0.12205 0.12346
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F4 1994 1995 1996 1997 1998 1999 2000
Y 11.593 11.517 11.085 10.221 10.398 10.265 10.650
X1 0.11644 0.12052 0.12352 0.12775 0.13398 0.13934 0.14617
X2 0.98120 1.08333 1.14592 1.26989 1.37992 1.45048 1.52940
X3 0.12484 0.12617 0.12749 0.12878 0.13040 0.13233 0.13453
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1998  10.398 10.531 1.28 10.324 & ‘@071 10.330 0.65
1999  10.265 10.449 1.80 10.448 1.78 10.413 1.44
2000 10.650 10.420 2.16 10.567 0.78 10.718 0.64
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