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Abstract

The objective of this project in the first
year is to apply the technique of automatic
vehicle identification (AVI) to enhance the
estimation of OD matrices. License plate
recognition system (LPR) is one of the most
popular and mature AVI techniques, which
can efficiently identify, store and match

FRAF@F LT BRI
L~ Fparfg L5y 4
I Sl A N £ e e

license plate numbers of passing vehicles to
provide partial trail information for the
estimation of O-D matrices.

Based on this, this study proposes a
bi-level multi-objective programming model
to determine the optimal locations of LPR by
minimizing three objectives: error rate of
estimated O-D matrix, LPR installation cost
and  privacy invaded. Due to the
combinatorial characteristics of this problem,
genetic algorithm (GA) is employed to solve
the optimal locations of LPR. A
pseudoinverse technique is further used to
estimate the O-D matrix based on the
information provided by loop detectors at
roadway segments as well as by LPR
installed at some selected locations. These
extra traffic equations are derived from a
pairwise comparison of the recognized
license plate numbers between any two
arbitrary LPR.

To investigate the applicability and
effectiveness of our proposed model and
solving algorithms, one exemplified example
and one field case study (Taiwan No.l
freeway) are conducted. The results
consistently show that the optimal locations
of LPR would be at both ends and middle of
a series of the segments with heavy link
traffic, should a relative small number of
LPR be installed. For wider coverage,
additional LPR may be installed at the
segments with light link traffic to account for
the privacy invasion.

Keywords : O-D matrices estimation, license
plate recognition, bilevel
programming, genetic
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