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Multiple Templates and Weighted Correlation
Coefficient-based Object Detection and Tracking for
Underwater Robots

2 E F, 8% 9 g8 8
Donghoon Kim', Donghwa Lee2, Hyun MyungT, Hyun-Taek Choi®

Abstract The camera has limitations of poor visibility in underwater environment due to the limited
light source and medium noise of the environment. However, its usefulness in close range has been
proved in many studies, especially for navigation. Thus, in this paper, vision-based object detection
and tracking techniques using artificial objects for underwater robots have been studied. We
employed template matching and mean shift algorithms for the object detection and tracking methods.
Also, we propose the weighted correlation coefficient of adaptive threshold -based and
color-region-aided approaches to enhance the object detection performance in various illumination
conditions. The color information is incorporated into the template matched area and the features of
the template are used to robustly calculate correlation coefficients. And the objects are recognized
using multi-template matching approach. Finally, the water basin experiments have been conducted to
demonstrate the performance of the proposed techniques using an underwater robot platform yShark
made by KORDI.

Keywords: Underwater Vision, Object Detection, Object Tracking
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