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Improvement of odometry accuracy and Parking Control
for a Car-Like Mobile Robot
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Kooktae Lee!, Woojin Chung?, Hyowhan Chang®

Abstract Recently, automatic parking assist systems are commercially available in some cars. In order
to improve the reliability and the accuracy of parking control, pose uncertainty of a vehicle and some
experimental issues should be solved. In this paper, following three schemes are proposed. (1)
Odometry calibration scheme for the Car-Like Mobile Robot.(CLMR) (2) Accurate localization using
Extended Kalman Filter(EKF) based redundant odometry fusion. (3) Trajectory tracking controller to
compensate the tracking error of the CLMR. The proposed schemes are experimentally verified using a
miniature Car-Like Mobile Robot. This paper shows that odometry accuracy and trajectory tracking
performance can be dramatically improved by using the proposed schemes.

Keywords : Car-Like Mobile Robot, Odometry, Calibration, Automatic Parking Control
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2! 1. Geometry of the Car in a turning motion
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12! 2. Concept of the odometry model for the straight
line motion
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12! 3. Concept of the odometry model for the arc motion
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12! 4. Basic concept of the data fusion by EKF
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12! 5. (a) Car-Like Mobile Robot used in experiments
(b) StarGazer — absolute pose recognition sensor
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12! 6. Systematic error calibration results (a) before

calibration; for a straight line (b) after calibration (c) before
calibration; for an arc path (d) after calibration
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12! 8. EKF and Rear odometry errors (EKF — errors
between real and EKF, Rear only — errors between real
and rear odometry)
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12! 9. End position errors; variance of rear data or
=0.429 m’, variance of EKF data or = 0.283 m® (Total 60
times experiments; average velocity — 90mm/s )
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(b) Parallel parking experiments
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