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Realtime Interpolation Method for Probe Car System
Based on Feature Space Projection

MASATOSHI KUMAGAIL® TAKUMI FUSHIKI,# TAKAYOSHI YOKOTA'
and KAZUYA KIMITAt

This paper discusses a realtime interpolation method for a probe car system which provides
traffic information with no missing data. Probe cars are an effective way to collect traffic
information without roadside sensors. However, because of the random routes of probe cars,
there is a large amount of missing data in the time series of probe car data. Therefore, in
order to minimize the cost of a probe car system and provide continuous information, a data
interpolation method appropriate for probe car data is required. The easiest means of inter-
polation is to provide a time-sliced average of the probe data history. However, the time-sliced
average cannot describe traffic conditions that change day by day. Though regression analysis
is a suitable method for data interpolation, it does not work well when the rate of missing data
is too high. In order to perform an accurate interpolation with probe car data, we propose
a new statistical method based on feature space projection. The method consists of three
major processes: (1) determination of a feature space from past probe data history; (2) fea-
ture space projection of current probe data; and (3) interpolation of missing data performed
by inverse projection from the feature space. Since interpolation of the missing information
is achieved on each feature space axis that represents a correlated component of the traffic
data, the method can accurately estimate the missing information based on the correlation
with the observed information.
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Fig.1 Traffic condition of multi road-links represented by
feature bases.
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Fig.2 Interpolation process of probe car data.
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Fig.3 Evaluation area.
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Table 1 Comparison of interpolation error.
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Fig.4 Components of evaluation data.
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Fig.5 Example of interpolation data.
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