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Vehicle localization is an important technical factor in autonomous driving vehicles. Particularly, accurate and precise information
about the vehicle position should be obtained, with robustness towards various weather and road conditions. A method using magnetic
road markers as coordinate reference points for vehicle localization (magnetic positioning system; MPS) has proven to achieve the
above requirements. However, such method has various limitations. For example, it is unable to localize the vehicle when the vehicle
veers off the course of magnetic marker system. This is problematic especially in places where vehicles can take various paths, such as
intersections.

In order to resolve the current problems in MPS, we propose to modify on-board and infrastructure system. In terms of on-board
system modification, we propose to use only one set of magnetic sensor array. For infrastructure system, we propose a grid-like
placement of magnetic markers. However, current system cannot obtain vehicle heading with only 1 sensor array. Also, the coordinate
of the detected marker is not defined as of detection.

To overcome the above restraints, extended Kalman filter (EKF) was used to integrate information from inertial measurement unit
(IMU) with the information from magnetic markers. Maximum likelihood estimation was used to associate the coordinates of detected
markers from a known marker coordinate map. When magnetic
markers are not detected, vehicle localization and heading estimation
is done by deadreckoning, using the filtering step of EKF. When the
sensor array detects a magnetic marker, a coordinate will be chosen
from a known magnetic marker map, and the vehicle position and
heading is corrected according to the measured coordinate.

The proposed method was validated using simulation and data
acquired from experiment using actual vehicle. Fig. 1 shows our test :
vehicle running on the intersection where markers were placed in a Fig. 1 Test vehicle running on the intersection with

grid pattern. Fig. 2 shows an example of the output of our localization additional markers during experiment.
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Fig. 2 Example of vehicle position estimation.
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