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ABSTRACT

This paper presents an Around View Monitoring (AVM) stop—line detection based longitudinal position
correction algorithm for automated driving on urban roads. Poor positioning accuracy of low—cost GPS has
many problems for precise path tracking. Therefore, this study aims to improve the longitudinal positioning
accuracy of low—cost GPS. The algorithm has three main processes. The first process is a stop—line
detection. In this process, the stop—line is detected using Hough Transform from the AVM camera. The
second process is a map matching. In the map matching process, to find the corrected vehicle position, the
detected line is matched to the stop—line of the HD map using the Iterative Closest Point (ICP) method. Third,
longitudinal position of low—cost GPS is updated using a corrected vehicle position with Kalman Filter. The
proposed algorithm is implemented in the Robot Operating System (ROS) environment and verified on the
actual urban road driving data. Compared to low—cost GPS only, Test results show the longitudinal localization
performance was improved.
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Fig. 1 Architecture of Longitudinal position correction algorithm
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Table 1 Sensor specifications for a test car

Components/Model

Specification

Test Car /
Hyundai Solati

— Type: commercial 4—door van
— Length: 6195mm
— Width: 2038mm

Low—cost GPS /

— Update rate: 1Hz

U-—blox — Position accuracy: 2m
— 4 Camera
AVM Camera / — Horizontal field of view: 185°
Omnivue 360 — Vertical field of view: 142°

— Total pixel: 120M pixel

Reference GPS /
Inertial Labs INS.P

— Update rate: 200Hz
— Position accuracy: 0.4m (DGPS)
/ 0.0lm (RTK)

— Velocity accuracy: 0.03m/s

Fig. 2 Sangam automated driving testbed & HD map
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Fig. 4 Gaussian filter & Sobel mask (x filter, y filter)
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