A Study of Vehicle Travel Time Estimation —Applying Data

Fusion Techniques via Probe Vehicles and Vehicle Detectors
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Abstract:

With the impetus of internationalization information systems, the authority
concerned of communication and transportation in Taiwan has started to emphasize on
bringing on the latest technologies of information system and signal communication,
combining professional knowledge of transportation, and integrating advanced
technologies into the field of transportation with the world trend on the development
of Intelligent Transportation System. Vehicle travel time estimation isa
recently-flourished issue. It provides transportation authorities, operators and
drivers with best strategies on controlling, planning, dispatching, arranging, and
deciding, which promotes accuracy to the control of traffic situation.

The traditional vehicle travel time Estimation can be classified into two types.
Oneisinstalling fixed detectors within the same distance. Thisway can collect data
of vehicle flow, time mean speeds, headway, car type, and lane occupancy etc. The
other isto collect information by using cars equipped with GPS on the traffic flow.
Car equipped with GPS, also called probe vehicle, can collect information about car
signal, location, time, and speed etc.  So far, the highway in Taiwan uses fixed
detectors and the set-up of detectorsis, instead of every area, merely densein the city
area. Besides, there are many detectors breakdown situations. It isinaccurate if we
just use asingle way to estimate vehicle travel time. In addition, it is more inaccurate



if the distance of detector set up istoo long or if there are machinery breakdown
situations.  Using the information collected by probe vehicles can proceed data
fusion, which can lower the inaccuracy caused by distance and breakdown.

This study proposes and examines a more fresh issue on vehicle travel time
Estimation by using two different vehicle detector of collecting basic traffic data. It
becomes the same time interval and section- travel time through space-time
transformation. It proceeds data fusion so as to make up a deficiency and to increase
the accuracy of overall vehicle travel time estimation. Due to many restrictions in data
collection, there was no sufficient or complete detector datato refer to.  In addition,
data collection on probe vehicle was also difficult and the number was insufficient. So,
this study utilized data fusion mode to estimate vehicle travel time on the basis of
basic traffic data, simulation analysis and various mathematical calculation modes.
The results of the study show that root mean square error of detectorsis 8.59, probe
vehiclesis 7.97, and datafusion is 7.69. The study successfully shows the efficiency
and representation of data fusion on vehicle travel time estimation.



