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ABSTRACT: This paper investigates the constant-level luffing and time optimal control of jib cranes. The constant-level luffing, which is the
sustainment of the load at a constant height during luffing, is achieved by analyzing the kinematic relationship between the angular
displacement of a boom and that of the main hoist motor of a jib crane. Under the assumption that the main body of the crane does not rotate,
the equations of motion of the boom are derived using Newton’s Second Law. The dynamic equations for the crane system are highly nonlinear;
therefore, they are linearized under the small angular motion of the load to apply linear control theory. This paper investigates the time optimal
control from the perspective of no-sway at a target point. A stepped velocity pattern is used fo design the moving path of the jib crane.
Situlation results demonstrate the effectiveness of the time optimal control, in terms of anti-sway motion of the load, while luffing the crane.
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Fig. 1 Jib crane in a harbor
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