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Chapter 17
Design of Controller for Elevator Group Using Fuzzy Logic Part 1

M.M.Rashid, Azhar

Department of Mechatronics, Faculty of Engineering,
International Islamic University Malaysia, Malaysia
mahbub@iium.edu.my

17.0 Introduction

Today, the urbanization process at every part of the world includes of Asia speeds up
the prominent trend of high rise building and skyscrapers construction. Regarding this
scenario, the effective transportation service among floors in the building is very important.
In these circumstances, the elevator technologies are developed to serve the requested
passenger’s floors with high consideration of passengers’ satisfaction and optimal
performance. Responding to the issue, this chapter focuses on development of an elevator
group controller based on fuzzy algorithm. By introducing a fuzzy controller in an
elevator system, this technique is developed to be capable of handling the required
passenger ftraffic densities while keeping passenger waiting times within reasonable
limits.

17.1  The General overview of Elevator Group Controller Project

The elevator controller responds to the passengers’ requests through pressed buttons
which consist of hall calls and car calls. Regarding this matter, hall call is referred to
a passenger’s request who wishes to go to another floor, from elevator foyer of the
current floor. Whereas, the car call indicates as the request made inside the elevator.
Fundamentally, an elevator system is controlled by a two level control hierarchy for
solving two different control problems. The lower level task plays function in commanding
each elevator to move up or down, to stop or start and to open and close the door. The higher
level coordinates the movement of elevator group via a set of logical rules crafted to improve
the system performance [2]. The main function of the Elevator Group Control System is
designed to achieve as follows:
e To decide on the most suitable car to be dispatched in response to registered hall call.
e To ensuring that all elevator cars in the group work together for group’s overall
rather than cars’ individual, best performance.
e To design a simulator for an elevator group controller by using fuzzy algorithm in
MATLAB software.
e To develop the set of fuzzy rules of operational elevator group controller for
selecting the suitable elevator according to assigned request.
¢ To comprehend the traffic patterns of elevator operation in order to develop
effective traffic modes in actual situation.
® To achieve the quality of customer service with realizing the high priority of waiting
time and riding time minimization factor.
Considering to its advantages in dealing with imprecision and uncertainty. the FL has been
widely applied in the search for an alternative solution to elevator control problems. As
reported by Siikonen (1997), FL is used to identify traffic patterns, which able to provide
appropriate control actions. The control system is then made adaptive to suit various traffic
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