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Progressive Iterative Forward and Backward (PIFAB) Search Method to
Estimate Path-Travel Time on Freeways Using Toll Collection System Data
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The purpose of this paper is to develop a method for estimation of reliable path-travel time
using data obtained from the toll collection system on freeways. The toll collection system records
departure and arrival time stamps as well as the identification numbers of arrival and destination
tollgates for all the individual vehicles traveling between tollgates on freeways. Two major issues
reduce accuracy when estimating path-travel time between an origin and destination tollgate using
transaction data collected by the toll collection system. First, travel time calculated by subtracting
departure time from arrival time does not explain path-travel time from origin tollgate to
destination tollgate when a variety of available paths exist between tollgates. Second, travel time
may include extra time spent in service and/or rest areas. Moreover, ramp driving time is included
because tollgates are installed before on-ramps and after off-ramps. This paper describes an
algorithm that searches for arrival time when departure time is given between tollgates by a
Progressive Iterative Forward and Backward (PIFAB) search method. The algorithm eventually
produces actual path-travel times that exclude any time spent in service and/or rest areas as well
as ramp driving time based on a link-based procedure.
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