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Multicar Elevator (MCE) systems have been proposed as an alternative to increase the passenger transportation
capacity without the need of incrementing the number of shafts to add elevator cars. These systems introduce
the idea of operating several elevator cars within a single shaft. This feature provides the advantage of saving
space within the building while maintaining the transportation capacity level of conventional single-car

elevators. Yet, it also involves a risk of collisions among elevator cars in the same shaft.

The group control methods developed for conventional single-car elevator systems do not consider the possibility
of collisions among elevator cars, and therefore they cannot be directly applied to MCEs. Thus, for the
implementation of MCEs, a group control method capable of efficiently distributing the services requests among

elevator cars, considering the risk of collisions between them, is required.

Existing MCE group control methods rely on car-operating strategies that restrict the operation of elevator cars
to prevent them from interfering with each other’s operation. Unfortunately, these strategies prevent the MCE

system from obtaining better performances in situations with no risk of collisions.

Qur research focused on the development of an MCE group control method capable of efficiently distributing the
transportation service requests (calls) among elevator cars while preventing the occurrence of interference
events between them, but without restricting the operation of elevator cars. This thesis discusses three
approaches taken to fulfill this objective along with the insight on MCE systems obtained throughout the

research.

Our first approach to the MCE group control problem was a heuristic method, which implemented an evaluation
of rules for the selection of candidates to respond to a given call. This method used the schedule completion time
to select the car to take charge of the call among the candidates. Simulation results showed this method

achieved an improvement in the reduction of the service time during low and medium passenger arrival rates.
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However, with this method the incidence of interference events was still high.

Next, we presented a Reinforcement Learning (RL) method to reduce the service time and the number of
interference events. The evaluation results proved that with a learning method it is feasible to reduce the
number of interference events and still obtain good service time results. However, this method was restricted to

systems with only two cars, and was not able to avoid interference among cars completely.

Our final approach focused on the prevention of interference and consisted of a learning method, which adopts a
modeling framework called the Options Framework, to handle the MCE group control problem as a semi-Markov
decision process. This method was capable of coping with systems with two or more cars per shaft. The
evaluation results showed that under different arrival rates and different system configurations the method was
capable of preventing interference completely. In addition, in terms of service time performance it was capable to

match the performance of existing MCE group control methods.
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