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ABSTRACT

Gantry crane is a machine used to transfer payload from one position to another
position. The payload suspended from trolley by flexible cable is subject to swing
caused by trolley acceleration. Anti-swing control of gantry crane system is hence
required to transfer the payload to desired position without causing excessive swing at
the final position. Most of the anti-swing controls proposed are feedback controls that
require sensors to measure the trolley position and swing angle. However, installing swing
angle sensor on a real gantry crane is troublesome, since there is a hoisting mechanism on
parallel flexible cable and it is sometimes costly when vision-based sensor is used. To
overcome this problem, sensorless anti-swing control of automatic gantry crane system
is proposed in this study. The control scheme is expected to be simple and easy to
implement in the absence of swing angle sensor. Firstly, model-based sensorless anti-
swing control is proposed based on two difference approaches. The experimental
results show that the proposed sensorless anti-swing control methods work effectively as
the performance is close to that of sensor-based feedback anti-swing control method for
swing suppression. In addition, a series of experiment shows that the proposed methods are
also robust to small variations of cable length. Secondly, to overcome time consuming
process in mathematical modeling, sensorless anti-swing control using neural network
state estimator as soft sensor is proposed. The swing angle is estimated from input
voltage and acceleration by using dynamic recurrent neural network. The performance
is evaluated experimentally using lab-scale gantry crane. The result shows that the
proposed method works also effectively for swing suppression. In term of swing, it
has instead better performance than model-based sensorless anti-swing controls.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Crane is a machine used for gripping loads, lifting, moving it and lowering it. Cranes
are widely used for transporting heavy loads and hazardous materials in shipyards,
factories, nuclear installations and high building constructions  (Omar, 2003). In
general, there are two types of crane namely rotary cranes and gantry cranes. Rotary
cranes are commonly used in shipyards and construction site. This type of crane
involves rotational and translational movement during operation. An example of

rotary crane is shown in Figure 1.1.



Figure 1.1 Rotary tower crane in a construction.

Other famous cranes used in factories and shipyards are gantry cranes as shown
in Figure 1.2. This type of crane incorporates a trolley which moves along the jib and
translates in a horizontal plane. In bridge type of gantry cranes, the jib is mounted on
another set of orthogonal railings so that the trolley can move in a two-dimensional
horizontal plane. The payload is suspended by a cable from the trolley, whose length

can be varied by a hoisting mechanism. The trolley should move the payload as fast as



possible without causing any excessive sway at the final position so that it can achieve

higher productivity.

Figure 1.2 Gantry crane in a shipyard.

However, the load suspended on the trolley of the crane is subject to swing
caused by improper control of trolley motion and/or disturbance on the load such as

wind and collision with other objects. Thus, automatic control of gantry crane should



