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Pose Estimation with Relative Poses to Walls of Buildings
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This paper presents a pose estimation method which is robust to accumulative error
by estimating relative poses to building walls for mobile robots in urban areas. This method
exploits that most of artificial walls are built vertically. It estimates poses by not only an inertial
sensor and real-time SLAM but also observations of normals from point cloud of artificial
walls for estimating absolute poses in the gravity coordinate system. And those three types of
poses which are estimated by each way are combined by extended Kalman filter. To evaluate
the proposed method, outdoor experiments with an actual robot are performed. It shows the
method keeps correcting accumulative error while the robot is driven.
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Fig. 1 The experimental environment
Table 1 Return position and pose errors
error in... H Proposed method LSD-SLAM  Gyrodometry
x[m] -1.877 -1.517 -10.296
y[m] 1.180 1.802 -1.430
z[m] -0.446 4216 18.534
Euc.distance[m] 2.261 4.829 21.250
roll[deg] -0.045 5.171 0.261
pitch[deg] -0.897 -18.218 -4.344
yaw[deg] 1.358 -2.735 15.431
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