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Three-Dimensional Pose Estimation of Neighbor Mobile Robots in
Formation System Based on the Vision System
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Abstract: We derive a systematic and iterative calibration algorithm, and position and pose estimation algorithm for the mobile
robots in formation system based on the vision system. In addition, we develop a coordinate matching algorithm which calculates
matched sequence of order in both extracted image coordinates and object coordinates for non interactive calibration and pose
estimation. Based on the results of calibration, we also develop a camera simulator to confirm the results of calibration and compare
the results of simulations with those of experiments in position and pose estimation.
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Fig. 1. The pose estimation system of the mobile robot using vision
system.
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Fig. 10. 3D coordinates matching of the target on the 2D image.
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Fig. 11. The estimated pose information between the target and the
camera in a side view.
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Fig. 12. The estimated pose information between the target and the
camera in a top view.
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Table 3. Performance of estimation of target position and posture.

AR T
x [deg] 0 0.0006
ry [deg] 30 29.9833
1z [deg] 0 0.0004
 [mm] 800 799.9431
ty [mm] 0 0.0291
tz [mm] -800 -799.960
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Fig. 17. The relationship between the number of the points on the
target and the operation time.
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