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ABSTRACT

This paper presents the application of an expert system to tackle the
sophisticated on-ramp control issues among freeway mainline, on-ramp, and
surface street. To ensure the proposed expert system with sufficient knowledge to
active its real time control functions under various traffic conditions, the extensive
simulation experiments as well as the proper control strategy selections have been
conducted for system constructions. In current stage, the proposed system can
control more than3 ramp, and perform the following control strategies: local traffic
responsive (LTR), pretimed, fixed rate, metering off, ramp closure, and coordinated
traffic responsive metering. More importantly, under the LTR conditions, the
system can respond to execute demand-capacity model, ALINEA model,or
occupancy model based on the real time traffic conditions and the different
surveillance deployments. At last, the testing results show that the proposed
expert system with sufficient knowledge and inference capability can provide
promising performance under different level of congestion and can also outperform
the conventional system by solely use demand-capacity, ALINEA, or occupancy
model. The ongoing research along the same line is: (1) to extend the proposed
expert system with freeway corridor control function, and (2) to integrate freeway
on-ramp metering with surface traffic signal control.
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