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Proposal of Calibration by Marker Tracking with a Manipulator

Ryo Inomata and Hirofumi Maeda (Adviser)

ABSTRACT
The study of search and rescue robots in Japan started after the Great Hanshin-Awaji Earthquake in 1995. Since
then, it has been developed greatly through the "Special Project for Earthquake Disaster Mitigation in Urban Areas”
by the Ministry of Education, Sports, Culture, Science and Technology. In the development, researchers has pointed
out that there is a limit to what a single robot can do in a search and rescue operation. Hence, it has become
necessary to form groups of robots with a system structure which enables a few operators to operate the groups and
improves efficiency. However, in order to form the groups of robots, it is necessary for each robot to recognize the
relative positions to the other robots. In previous studies, the marker tracking type of relative position measurement
system using a camera has already been built and evaluated. As a precondition, the preliminarily calibration of the
camera is required. Without it, the system cannot work properly at disaster sites where the situation changes from
moment to moment. This study aims to achieve semi-autonomous recalibration at disaster sites, and this paper

describes a method of marker position adjustment by inverse kinematics of the manipulator.
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