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Visual-inertia simultaneous localization and mapping
based on point-and-line features

YAO Jianjun', LI Yingzhao', WU Yang®, TANG Ruizhuo', YU Xinda', YAN Yukun'

(1. College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001, China; 2. Vivo Mobile Commu-
nication Co. , Ltd. , Dongguan 523850, China)

Abstract: The accuracy of mobile robot localization in low-texture scenes is often compromised, leading to frequent
tracking loss. To solve this problem, this study proposes an innovative point-line feature extraction and matching
strategy incorporated into the visual-inertial simultaneous localization and mapping (SLAM) system. The approach
begins by proposing a line feature extraction and matching algorithm. Refining the hidden parameters of the line
feature extraction algorithm improves accuracy. Subsequently, diverse matching screening frameworks for point-line
features are employed to reduce mismatches. This approach results in a line feature extraction matching algorithm
suitable for the visual-inertial SLAM system. By integrating the proposed line feature constraint into the current vis-
ual-inertial framework , this study establishes a robust visual-inertial SLAM system suitable for operation in unknown
low-texture environments. Experimental validation with a mobile robot in a real-world setting demonstrates superior
accuracy and robustness of the proposed strategy compared with those of the existing visual-inertial framework. The
system enhances indoor localization accuracy by 24. 2% and corridor localization accuracy by 8%, providing sub-
stantial value for high-precision mobile robot localization in low-texture scenes.

Keywords : simultaneous localization and mapping; point-and-line features; visual-inertial odometer; monocular vi-

sion; mobile robot perception; feature matching; low texture; loop detection
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Fig.1 Influence of scale on time and accuracy
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Table 2 Influence of different parameters on LSD
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Table 3 Errors of different algorithms in indoor scene
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