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Study on Cooperative Positioning System
- Fusion of redundant positioning information -
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We have already proposed a new positioning method for multiple mobile robots, called “Cooperative Positioning
System, CPS”. The method is to make accurate positioning by dividing robots into two groups, and casting a part of
the landmark and the traveling vehicle for each robot alternatively. CPS has a far lower accumulation of positioning
error than dead reckoning and can work in three-dimensions and uncharted environment. For CPS with redundancy,
we have also proposed a computational theory that is to integrate positional information obtained from various
combinations of multiple robots. In this paper, we introduce a second prototype CPS machine model (CPS-II) with
redundancy and show experimental results of positional information fusion.
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Table 1: Specifications of a range finder.

AP-L1 (TOPCON Ltd.)

Range 4 ~ 400 [m]
Resolution (distance) 0.2 [mm]

Precision (distance) | £3+2ppm [mm]

Resolution (angle) 5[]
Precision (angle) +5 [7]
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Fig. 1: Total view of the mechanical model CPS-II.
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Slave robot

Master robot

(1) Robot 1 and 2 move. (2) Robot 0 measures

robot 1.
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robot 2. measuresrobots 1 and 2.

(4) Robot 0 moves and

Fig. 2: Positioning principle of CPS-II
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Fig. 3: CPS with four robots.
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Fig. 4: An example of the experimental results with 4

robots.
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Fig. 5: Moving strategy in each measurement cycle.
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Table 2: Positioning and attitude accuracy of CPS-II

with 3 and 4 robots. Positioning error ratios are also

shown.
Position Attitude
3 robots 67.9mm (0.32%) | 0.43 deg.
4 robots
Proposed method | 26.3mm(0.12%) | 0.32 deg.
4 robots
Arithmetic means | 53.0mm(0.25%) | 0.83 deg.
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