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Automated Calibration of Distributed Vision Network in Global Coordinate System
by Mobile Robots
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This paper proposes an automated calibration method of a distributed vision network in a unified world
coordinate system. The vision network system is conceived to support a robot working in our daily human life
environment: the system provides with visual observation of the dynamically changing situation surrounding
the robot. Vision cameras are rather sparsely distributed to cover a wide area such as a quarter of a town.
Position, view direction and range of view are the camera parameters of principal importance to be estimated
by the proposed method. A set of calibration data for each distributed camera is provided by a group of mobile
robots having a cooperative positioning function and visually distinguishable markers mounted on the body of
the robot. Through distributed camera calibration experiment, we confirmed the validity.
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Fig.1 Concept Image of the Robot Town
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Fig.2 Automated Camera Calibration by Robots
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Fig.3 Movement of Parent robot to avoid occlusion
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Fig.4 Principle of Cooperative Positioning System
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Table 1 Specification of Measuring machine
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Fig.5 Assembly of Vision markers and Corner cubes
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Fig.6 Parent robot Fig.7 Child robot
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Fig.8 Experiment Setup

Fig.9 Experiment Space
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Fig.10 Experiment sequence of cooperative position-
ing and data acquisition for camera calibration
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Table 2 Calibrated parameters of the Cameras
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Table 3 Evaluation of camera error
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Fig.11 Evaluation of Parameters
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