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ABSTRACT—Monitoring and prediction of passenger movements are able to generate
timely heuristic information that reduces the complexity of the elevator dispatching task
to one of finding the best route through already computed data. This paper demonstrates
that such information, when used by heuristic search techniques, allows optimal
dispatching solutions to be achieved in a practical elevator installation. Results are also
included to demonstrate that a new search approach, when considered alongside existing
well-known search methods, compares favorably in its application to real elevator
dispatching problems.
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1. INTRODUCTION
To hail an elevator, a passenger will press the up or down button, thereby generating a hall
call. Once inside, the required destination is indicated by pressing a floor number and the elevator
receives a car call. It is the task of the dispatcher to monitor the hall and car calls and to control
the movements of the elevators to ensure that the passengers are collected promptly and
transported rapidly to their destinations. In a building served by four or more elevators, a group
control method is used, in which the dispatcher monitors all incoming signals and commands the
movements of all the cars. Most often, the dispatcher will aim to minimize the waiting time,
namely the mean of the times between the registration of the hall calls and the arrival of the car.
Such a group control problem is NP-complete[1], with the number of possible dispatching
solutions increasing exponentially with the number of inputs provided. If, for a group of n
elevators there are p hall calls, then there are np possible ways of assigning the cars to calls, and,
following assignment, there is the secondary problem of determining the order in which each car
should answer its calls. To give an indication of the complexity of the problem faced by the
dispatcher, consider the following scenarios. In a group of four elevators with three hall calls to be
answered, there are 64 possible solutions, whereas in a group of eight elevators with 10 hall calls,
there are over a billion alternative solutions. Clearly, in a busy building, it is not feasible to
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