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EKF-SLAM with planar landmarks in artificial
environments
O Ryota OZAKI (Meiji University), and Yoji KURODA (Meiji University)

Abstract : This paper presents online SLAM for localization of mobile robots in artificial environments. This method exploits
global planar features as landmarks in extended Kalman filter (EKF). Planes are extracted from point-cloud of 3D-LiDAR as
normals. These normals are projected onto “depth-Gaussian sphere”. The state vector of EKF has states of both a robot and
landmarks. Observed planes and landmark planes are associated, and the state vector is updated. To avoid mismatching
between observations and landmarks, some conditions are set. To evaluate the proposed method, an experiment with an
actual robot was performed. It shows the method suppresses accumulative error of localization by using the landmarks.
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Fig. 1: Depth-Gaussian sphere
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Fig. 2: Floor map
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Table 1: Error of the estimated return pose
error in... H Proposed method Gyrodometry LOAM

z[m] +0.005 -0.632 -0.117

y[m] +0.041 +0.036 +0.077

z|m] -0.088 -1.212 -0.574

dgue[m] 0.097 1.367 0.590

¢ldeg] -0.6 -2.1 -1.3

0[deg] +0.3 +1.2 2.7

Y[deg] 1.2 2.7 14
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