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Underwater Guidance System for AUV using Optical Sensor Array
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[Abstract]

In this paper, a new study was performed on the docking of AUV to docking station using light and light sensor system under the water.
For this, a guiding system for AUV loading sensor system composed of lense, light sensor, signal processor, and processor and docking
system with LED are proposed. An analysis on light sensor system and light-collecting lense to obtain accurate relative angle and
measurement accuracy was performed. To prove this, the system was built and a basic experiment was performed. Finally, the feasibility of
the developed docking system was verified the test in the water tank.
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Fig. 1. The principle of relative angle measurement using
directivity of a condensing lens.
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Fig. 2. Coordinate system setting of the condensing
lens and the optical sensor.
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Table 1. Performance determinants of optical sensor systems.

Parameter Value

X-Y dimensions of array Field of view (FOV)

Relative angle sensing

Sensor array pitch )
resolution
. Maximum recognizable
Photosensitivity )
distance
. Modulation frequency
Response time
range

—®= | Thickness ~#—
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Fig. 7. Characteristics of Lens.
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Fig. 13. Photograph of optical sensor experiment (1).
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Fig. 14. Photograph of optical sensor experiment (2).
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