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Development of Long-term Travel Time Forecast Method
for Nationwide Traffic Information Services

MasATOSHI KUMAGAIL,t TAKUMI FUSHIKI,* TAKAYOSHI YOKOTA,*
YUTAKA SANOft and KENJI SUZUKItH

‘We propose a travel time forecast method for nation wide traffic information services. This
method can deal with various “day factors” which traffic condition depends on, e.g. days, sea-
sons, and vacations, without complicated local parameter setting. It also has the advantage in
both the size of the database and the amount of the calculation for forecasting. The basic idea
of the method is that travel time data consists of the weighted sum of several “feature bases”
which represent characteristic traffic patterns such as congestion in morning or evening. The
feature bases are the information which is independent of the day factors; in contrast, the in-
formation to be forecasted according to the day factors is weighting coefficients of the feature
bases. The feature bases are given by the feature space projection using principal component
analysis, and the forecasting process for the weighting coefficients is performed in the feature
space. Since the dimension of the feature space is smaller than that of the travel time data
space, the method can achieve an accurate forecasting process with a small database and a
little amount of calculation. The information of the feature bases are restored to the forecast
data of travel time by the inverse projection from the feature space. Evaluation results show
that the method efficiently improves the forecast accuracy for wide-area applications.
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Fig.1 Travel time data represented by the feature bases.
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Fig.2 Basic idea of the proposed forecast method.
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Fig.3 Example of the feature bases.
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Fig.4 Example of the component scores.
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Table 1 Example of day factor variables.

day season vacation
day factors |Weekday| Saturday| Sunday | spring | summer| autumn | winter |vacation| none
variables d1 d2 d3 d4 d5 dé d7 d8 d9
2004/10/1 1 0 0 0 0 1 0 0 1
2004/10/2 0 1 0 0 0 1 0 0 1
2004/10/3 0 0 1 0 0 1 0 0 1
2004/10/4 1 0 0 0 0 1 0 0 1
2004/10/5 1 0 0 0 0 1 0 0 1
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Fig.5 Scatter plot of the component scores.
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Fig.8 Forecasting error rate for every hour (80th

percentile through four months).
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Table 2 Cumulative contribution ratio for 3,500 major links in Tokyo.

dimension of 1 2 18 19 20 21 22 28 29 30
feature space
average 050 | 0.62 093 | 093 | 094 | 0.94 | 0.94 0.96 | 0.96 | 0.97
70th percentile | 0.38 | 0.51 091 | 091 | 092 | 093 | 0.93 0.96 | 0.96 | 0.96
80th percentile | 0.33 | 0.46 088 | 0.88 | 0.89 | 0.90 | 0.91 0.94 | 0.94 | 0.94
90th percentile | 0.26 | 0.39 083 | 0.84 | 0.85 | 0.86 | 0.87 091 | 0.91 | 0.92

Table 3 Error rate for major links in Tokyo and performance of the system.

03 00000o0o0o0ooooooooo

Clasification Method . . Proposed Method Proposed Method
forecast method (three day factors) Regression Analysis (38 dimension) (28 dimension)

average 23.1 18.6 18.6 18.5

error rate [%] 70th percentile 27.6 21.0 20.9 20.9

80th percentile 34.1 27.0 27.0 26.9

database size for 120,000 links 0.42 GB 11 GB 5.3GB 3.5GB
celoulation "“(’gf‘;'"‘]’eet:r’;‘:'::s“)°" very small <RA> x M <PCA>+<RA> x30 | <PCA> + <RA> x 20

amount forecasting very small matrix product-sum matrix product-sum matrix product-sum
(online process) O(DxM) O ((D+M) x30) O ((D+M) x20)

RA: Regression Analysis, PCA: Principal Component Analysis
M: Number of data for a day, D: Number of day factors
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