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Estimation and Short-Term Prediction of Link Traffic Volume

Based on Data from Vehicle Detectors

Mamoru HISAI, Wu Y1 and Michio SATO

Abstract
This paper describes an application of time-series model and Kalman filter theory to estimation

and short-term prediction of traffic volume on specified link in the road network. First, AR

modle, ARMA model and ARIMA model are applied to the estimation of link traffic volume

based on traffic data collected from vehicle detectors. Second, time-series models and Kalman fil-

ter theory are applied to the prediction of link traffic volume. Effectiveness is examined and

compared by evaluating estimation errors and prediction errors.

1. $AN°E&

W EEAE D ZBENE 2 RII/T Y, F 720220
MDD D XEHMERMET 27200218, HHEL I
BT BRE2 %2 DRGEAKIR % BIREICINIET 2 2 L o
BTHB,35LIZ1550 %, 30% 5 211360505 L v o
2, RN ERILE FRIT 2 Lz n s,

ZIT, RAWETIE, HHILOBMNE»LBLND
RBRE LUF X 230 L —DEERFNF— 2 % BT,
BRINETABLIUANLSL 74N —BRIZL-T
WESINL) 70K BREKEL, 252159%8
UG EDEMZERE THT 22 L 2RA,

2. NBRBEREAVET—4
V7 RBROMEL LUTRIET ) o RS,

Fig. UWORTRORMEMERTE L) K4 Z2H3 ) »
IO BBRTHD. HBRET — 2 12T 3

"RIBENHS 2 7 & TR+
KRB AR S 2 7 4 T4
TR

©1993 The Faculty of Engineering, Yamaguchi University

F11A29H (£)6:00~ 19200 BB EA F 290 L —
Thd. NLDOBMBT— 2 IMESHEBICRYLT
2.5 T L ICEF SN SR RIBRRORRIITH 5. 1
BlELT, Vo2 20%BR (A/8) LtXxarco
= (%) DEALEENFNFig.2, Fig.3IRT. %
R IR ERICHREL TV, FF 20— 3
PANKEL, LlehioT, MREBHII»Z DIERL
RHEBTHDIEN) ZENTED, 4B, ZOBEIL
AHBERTH 200, BAOBENHERICREINT
BY, CITREOBMBOF— S 2 A3,

1. BRIEFLIZELDI) Lo BBRONE

3.1 ACEMEFLICL dMEDD
Pk H U@ (Autoregressive) € 7L (3 A R (p)
ETNEOG, FDEFARRKRDLICEEZN S,

Y=ut GVt doYept oo T dpYept e 1)

SO, yAIRRRI L ICBIT B ) L 7 RER, 4, SlIoc
A=, 3BEEHTHE,. 22T v 7 20%@
BE2XME L TCAREFLVEFHT S,

MRETIXBREN: THEHRBRLALL, 6
00~19:20 0 320fE DRERF 77— & % FIAT, /85 A — %

W R K T ey



76 (76) VS S R ik @k
Link 1 Link 2 Link 3 L
2R o0 O———O0—+
KB n BTFRT AR 2 RREX
Gk 254 0] s Bt Bl

Fig.1 Study section of the road
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Fig.2 Traffic volume on link 2
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Fig.4 Estimation by AR(3) model
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Fig.6 Estimation by harmonic analysis
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Fig.7 Estimation by ARMA (3,2) model
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Table 1 Estimation errors

Error AR Periodgram ARMA
E 0.058 0.084 0.062
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Fig.8 Prediction of 15 min. ahead obtained by AR

(3) model
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Fig.9 Prediction of 15 min. ahead obtained by AR
(3) model
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Fig.10 Prediction of 15 min. ahead obtained by ARMA (3,2) model

Table 2 Prediction errors of AR and ARMA model

AR ARMA

Error 15min 30min 15min 30min
ahead ahead ahead ahead

E, 0.358 0.600 0.078 0.199
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Fig.14 Prediction of 30 min. ahead by model 2
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Fig.15 Prediction of 15 min. ahead by model 3
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Fig.16 Prediction of 30 min. ahead by model 3

Table 3 Prediction errors by Kalman filter

model 1 model 2 model3

Error| 15min | 30min | 15min | 30min | 15min | 30min
ahead | ahead | ahead | ahead | ahead | ahead

E 10.192]0.160 { 0.159 | 0.194 | 0.120 | 0.238

E, 10.221]0.192]0.189 | 0.240 | 0.165 | 0.272
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