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Fig. 1 Diagram of course finding Fig. 2 Simulation diagram of the automatic course
algorithm of APF finding and obstacle-avoiding of the ship
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Fig. 3 Diagram of the ship in straight line track Fig. 4 Simulation diagram of the ship in straight line track
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Fig. 5 Diagram of the ship with APF in curve track Fig. 6 Diagram of the navigational algorithm in APF-PID
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Fig. 7 Simulation diagram of the ship
with APF-PID in curve track
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Fig. 8 Dynamic model of brushless DC motor
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Application of the Artificial Potential Fields in
the Hydrographic Measurement

SHI Yan-xia', JIA Gui-xi*, DONG Hong-chao®

(1. College of Electrical and Energy, Tianjin Sino-German Vocational Technical College, Tianjin 300350, China;

2. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract; In order to realize accurate survey of channel, automatically avoiding obstacle, finding the optimal route et al,

a navigational algorithm that combines artificial potential fields (APF) with proportional-integral-differential (PID) con-

troller was put forward. Through the global positioning system (GPS) to get the location of the survey ship, using the er-

ror of electric steering gear angle controlling the pulse-width-modulation (PWM) signal, and driving servo motor by pow-

er amplifying device, the electric steering gear can be turned rightly. The C language and strings mouth communication

technology are used to realize the communication between the upper and lower computer, and the parameter information

and track images of ship are obtained in real-time. The experiment results show that the new navigational algorithm can

meet the requirements of high accuracy and complete independency, and can be widely used in fairway surveying engineer-

ing.

Keywords: navigational algorithm; artificial potential fields; proportional-integral-differential controller; global positio-

ning system; survey ship
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