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Experimental Study on Underwater Docking of a Visual Servoing
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ABSTRACT: The Korea Research Institute of Ships and Ocean Engineering (KRISO), the ocean engineering branch of KORDI, has designed
and manufactured a model of an autonomous underwater vehicle (AUV) to test uriderwater docking. This paper introduces the AUV inodel,
ASUM, equipped with a visual servo control system to dock into an underwater station with a camera and motion sensors. To make a visual
servoing AUV, this paper implemented the visual servo control system designed with an augmented state equation, which was composed of the
optical flow model of a camera and the equation of the AUV's motion. The system design and the hardware configuration of ASUM are
presented in this paper. A small long baseline acoustic positioning system was developed to monitor and record the AUV's position for the
experiment in the Ocean Engineering Basin of KRISO, KORDL ASUM recognizes the target position by processing the captured image for the
lights, which are installed around the end of the cone-type entrance of the duct. Unfortunately, experiments are not yet conducted when we
write this article. The authors will present the results for the docking test of the AUV in near future.
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Table 1 Specifications of ASUM

Dimension (Lxd) 1,200x170mm
3 knots (max. 4 knots)
9.28N (50W@2.15m/s)
Lead Acid >84Wh
20 m

3 hours@2knots,
2 hours@3knots,
1 hour @4knots

Operating Speed
Max. Thrust
Batteries

Max. Working Depth

Operating Time
(except hotel power)
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Fig. 1 3-D Allocation of the equipment of ASUM (Front-
side view)
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Fig. 2 Assembled ASUM and embedded processors and
equipment
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Fig. 3 Ballasting test of ASUM in a basin.
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Fig. 4 Block diagram of the visual servoing AUV.
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Fig. 5 Conceptual picture of acoustic navigation system for
the Ocean Engineering Basin.
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Fig. 6 Detailed configuration of acoustic navigation system
for the Ocean Engineering Basin.
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ASUM docking.
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