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Abstract

This study proposes and validates
short-term traffic forecasting model (rolling
grey prediction model) and genetic fuzzy
logic controller-based ramp metering model
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(GFLC-RM), respectively, which will be
further integrated into a predictive-traffic
responsive ramp metering model in the next
research period. Besides, to facilitate the
integration and performance evaluation, we
also introduce the newly developed traffic
simulation model-cell transmission model

(CTM), which can efficiently and effectively

account for the diffusion and operation

characteristics of traffic streams and reflect
the performances of the proposed ramp
metering models.

In the model-building of short-term
traffic forecasting, we develop a univariate
and a multivariate rolling grey model
(RGM(1,N) and RGM(1,1)). A case study on
the real freeway traffic data, including flow,
speed and occupancy, shows that both
models can predict traffic information with
high accuracy.

In addition to the previously proposed
two genetic fuzzy logic controller-based ramp
metering models: isolated and integrated,
this  study further proposes a novel
genetic-ant fuzzy logic controller, which
selects logic rules by ant colony system (ACS)
and tunes membership functions by genetic
algorithm (GA). The models are validated by
a field case study on freeway No.l. In
comparing to the strategy of without
metering, the integrated model outperforms,
followed by the isolated model. The model of
optimally pre-timed ramp metering performs
worst.

Keywords Genetic fuzzy logic controller,
genetic-ant fuzzy logic
controller, grey model, ramp
metering
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