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SLAM

Multi-robot SLAM via Distributed Extended Kalman Filters

T. Sasaoka, Y. Kishimoto, K. Takaba (Ritsumeikan University)

Abstract This paper is concerned with the Simultaneous Localization and Mapping (SLAM)
problem with multiple mobile robots. To reduce the computational and hardware costs, the dis-
tributed extended Kalman filtering (DEKF) technique is applied to the multi-robot SLAM system.
In the DEKF, each robot estimates the robots’ states and the landmark positions in a distributed
manner without any base stations or host robots based on the information from its neighbors. A
numerical experiment demonstrates the effectiveness of the proposed method.
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ẋRi
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1:
60[s]

Δt = 0.025[s]

(x1,0, y1,0) = (−61, 30.5), (x2,0, y2,0) = (0, 0), (x3,0, y3,0) = (61, 30.5)[cm]

θ0 = π/2 [rad]

(−183, 335.5), (−91.5, 335.5), (122, 244)[cm]

v = 5.5[cm/s](t = 0 30s)

v = 5.5[cm/s](t = 30 60s)

ω = 0[rad/s]

135◦ 270[◦]

ε = 0.025

x, y = 1.0 10 4[cm] , θ = 1.0 10 2[◦]

r = 1.6 10 5[cm] , φ = 1.6 10 2[◦]

Pij = O15(i j), Pii = I15

2: RMSE(DEKF [mm],[◦]
RMS Errors Landmark1XY Landmark2XY Landmark3XY Robot1XY Robot1 Robot2XY Robot2 Robot3XY Robot3

Robot1 74.1194 68.5877 100.5274 33.8367 0.5264 25.4595 1.8522 83.9131 0.4891

Robot2 118.7813 86.0795 167.5418 40.3370 0.8541 29.3260 1.4431 54.8002 2.0840

Robot3 164.5549 100.9139 183.8171 58.3205 0.4636 38.4068 1.4783 48.7184 1.4943

3: RMSE(LEKF)[mm],[◦]
RMS Errors Landmark1XY Landmark2XY Landmark3XY Robot1XY Robot1 Robot2XY Robot2 Robot3XY Robot3

Robot1 225.6740 206.2046 191.4172 18.0424 1.4886 14.2840 0.0970 - -

Robot2 265.5475 229.4027 174.8148 34.9569 0.2432 22.0832 2.4300 38.7899 0.3633

Robot3 227.2787 192.1253 111.0759 - - 17.2199 0.0662 21.2405 0.7909
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3 3
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25[ms/scan]
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