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Feasibility and Accuracy Analysis of Camera Localization Aided
by a 3D Feature Map Established by Monocular Visual SLAM

Wei-Cheng Lin I Jiann-Yeou Rau 2

Abstract

The feature-based Visual Simultaneous Localization and Mapping (V-SLAM) systems localize cameras by
repeatly establishing the 3D feature maps, matching the image features to the 3D feature maps and conducting
space resection. By reusing the 3D feature maps established during SLAM processing, it can be considered as a
control field to solve the GNSS-denied localization problem. However, the different lighting condition in the
outdoor environments can possibly affect the results of image feature extraction and matching, which will lead to
different localization results. This study applies ORB-SLAM to establish the 3D feature maps, and the map-aided
camera localization is conducted under ORB-SLAM Localization Mode. The experimental results demonstrate the
camera localization aided by a 3D feature map can reach close camera localization accuracy as the accuracy of its’
reference 3D feature maps. As aresult, the camera localization aided by a 3D feature map can become a potential
solution of GNSS-denied localization problem.

Keywords: ORB-SLAM, 3D Feature Map, Coordinate Transformation
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