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Fig. 1  Structure of integrated forecasting model
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ZHANG Kai,et al. Integrated forecasting model for short-term traffic flow.
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Fig.3 Training result of improved BP neural network
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Table 1 ~ Comparison between forecasting result of improved BP neural network and measured values
de 5t a] S/ 95 TRE /4 R B A=y SEME /4 TAE /4 R
1425 109 101 0.032 15:15 94 99 0.053
14.30 100 105 0.047 15:20 101 104 0.030
1435 95 92 0.032 15:25 95 103 0.084
14 .40 107 102 0.047 15:30 106 101 0.047
1445 96 103 0.073 15:35 110 103 0.064
14:50 109 96 0.119 15:40 112 99 0.116
14.55 112 102 0.089 15:45 101 94 0.069
15:00 99 97 0.020 15:50 108 102 0.056
15:05 101 98 0.030 15:55 99 95 0.040
15:10 97 103 0.062 16:00 107 96 0.103
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Fig.5 Differential time sequence
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Fig.6  Auto correlation of first difference for original serial
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Table 2 Comparison of estimated parameters results of

four models

R FRa R? IEALR BIC Eyap/ %
ARIMA(2,1,1) 0.253 4. 836 8. 866
ARIMA(2,1,2) 0. 249 4.910 8.769
ARIMA(3,1,1) 0.264 4. 890 8.739
ARIMA(3,1,2) 0.265 4.958 8.679
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Fig. 10 Traffic volume fitting result of ARIMA(3,1,1) model
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Table 3 Comparison between forecasting data of ARIMA(3,1,1) model and measured data

JEsin ] S/ 5 T/ 9 REH JEETIE ] MM 75 T/ 95 REH
1425 109 103 0.055 15:15 94 100 0. 064
1430 100 105 0.050 15:20 101 98 0.030
1435 95 103 0.084 15:25 95 99 0.042
14:40 107 100 0.065 15:30 106 99 0.066
1445 9% 102 0.063 15:35 110 102 0.073
14:50 109 101 0.073 15:40 112 106 0.054
1455 112 104 0.071 15:45 101 109 0.079
15:00 99 107 0.081 15:50 108 106 0.019
15:05 101 105 0.040 15:55 99 106 0.071
15:10 97 103 0.062 16:00 107 103 0.037
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Table 4 Comparison between forecasting

results of three models and measured values

IO T

demimtiE]  SEIE — - — —

ARIMA BiFl Sk f5 i) BP &AL 2 Al

15 .40 112 106 99 108
15 .45 101 109 94 105
15:50 108 106 102 106
1555 99 106 95 98
16:00 107 103 9 104

2.4 ZERHW
FH APE(H 4y e Xt i 2%) Fl MAPE (SF3H 43
Pegfa xR 22 ) Fe bR Al 3 AL By F0 M RE .

_lyi_yil

E, x 100% , (4)

i
n

Ly, — 7,1
By =~ 2700 w1009 (5)

noici Yi
Horry, SR A it SEME, ¢, A SCH i i FOE, n
WSBURIIES €I Go
K12 D 3 Bh i 5 i 9 71 3 e 4 R R 22 F %)
e, 325 FUHH T 3 i I vk 5 28 7 23 L2 X iR

A

ZEXS AR
0.14¢ M BP
—e— ARIMARSIHI
0.12; —— 4R
\
0.10F \ »
N /
. N
s 008} o /
= T m s/
N 0.06F.7 T~ S
r/ N \.\ , N
AN ~  / SN
0.04L N . .
\ /7
\ 7
0.02} W
0 . . \ )
15:40  15:45  15:50  15:55  16:00
B[ty i)

P12 3 RN 7 ik i o3 LA R IR IERT LE

Fig. 12 APE comparison of three forecasting methods
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Integrated forecasting model for short-term traffic flow

ZHANG Kai' LU Zouying'
1 School of Information and Control ,Nanjing University of Information Science & Technology,Nanjing 210044

Abstract With the continuous increase of road vehicles,occasional congestion caused by traffic accidents seriously
affect the commuting efficiency of traveler and the overall operation level of road network. Real-time and exact fore-
casting of short-term traffic flow volume is the key point to intelligent traffic system and precondition to solve the
congestion situation by route guidance and clearing. According to the uncertain and non-linear features of traffic vol-
ume ,a model integrated of the improved BP neural network and autoregressive integrated moving average ( ARIMA )
model is established to forecast the short-term traffic flow. The case application result shows that the combined mod-
el has an advantage over the single models in forecasting performance and forecasting accuracy.

Key words traffic flow forecasting; BP neural network ; ARIMA model ;integrated forecasting



