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A structured use of control, communication and computing technologies in
vehicles and in the highway can lead to major increases in highway capacity. Our
context is an Automated Highway System or AHS in which traffic is organized
in platoons of closely spaced vehicles under automatic control.

The AHS control tasks are arranged in a three-layer hierarchy. At the top
or link layer a centralized controller assigns to each vehicle a path through the
highway and sets the target size and speed for platoons to reduce congestion.
The remaining two layers are distributed among controllers on each vehicle. A
vehicle’s platoon layer plans its trajectory to conform to its assigned path and to
track the target size. The plan consists of a sequence of elementary maneuvers:
merge (combines two platoons into one), split (separates one platoon into two),
and change lane (enables a single car to change lane). Once the protocol layer
determines that a particular maneuver can safely be initiated, it instructs its
regulation layer to execute the corresponding pre-computed feedback control
law which implements the maneuver.

This talk focuses on the design of the platoon layer. In order to ensure that
it is safe to initiate a maneuver, the platoon layer controller enters into a ne-
gotiation with its neighbors. This negotiation is implemented as a protocol—a
structured sequence of message exchanges. After a protocol terminates success-
fully, the movement of the vehicles involved is coordinated and the maneuver can
be initiated. The main part of the talk will be devoted to protocol specification
and verification. The talk will outline important problems in the control of real
time hybrid systems.



