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Abstract Precise localization is an essential issue for autonomous driving applications, while global positioning system
(GPS)-based systems are challenged to meet requirements such as lane-level accuracy, especially in crowded urban envi-
ronment. This paper introduces a new visual-based localization approach in dynamic traffic environments, focusing on
structured roads like straight roads or intersections. Such environments show several line segments on lane markings,
curbs, poles, building edges, etc., which demonstrate the road’s longitude, latitude and vertical directions. Based on this
observation, we define a road structural feature (RSF) as sets of segments along three perpendicular axes together with
feature points, and propose an RSF based monocular visual localization method. Extensive experiments are conducted
on three typical scenarios, including highway, intersection and downtown streets. Results show better accuracy compared
with a state-of-the-art visual localization method using feature points. We demonstrate that the proposed method can
help improving localization accuracy in GPS restricted area, and discuss the remained challenges leading to future studies.
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Table 1 Translation and rotation errors
i ank e PIE B AR

P (%) W (°/m) P (%) W (°/m) P (%) i (°/m)

¥, 95% B2z, 95% ¥, 95% B2, 95% ¥2z, 95 % B2z, 95%
libviso2 3.94, 7.85 0.0144, 0.0323 18.60, 34.09 0.0249, 0.0428 6.63, 11.70 0.0137, 0.0227
Orb-SLAM — — — — 3.18, 5.33 0.0101, 0.0218
Our 1.07, 2.94 0.0024, 0.0049 0.89, 1.82 0.0016, 0.0040 0.69, 1.23 0.0031, 0.0075

2http://www.cvlibs.net/datasets/kitti/eval_odometry.php
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Fig.12 Perpendicular line segment detection results in different situations
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