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Robust loop closure detection algorithm based on semantic position
verification

ZHAO Yi-fu', MIAO Jin-yu?, GUO Fang-hong't, WU Xiang', DONG Hui', YU Li*

(1. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310014, China; 2. School of
Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract: To address the loop closure misjudgment problem due to visual interference, this paper proposes a loop
closure detection algorithm that uses semantic information to verify candidates. The algorithm retrieves loop closure
candidates using a visual bag-of-words model, and applies a verification method to eliminate the mismatches. The
proposed verification method first extracts semantic nodes on the basis of semantic information in the scene, and then
calculates the node descriptors containing neighboring information, so that we can accurately match the semantic nodes
across images, reducing the sensitivity of the algorithm to dynamic objects. Subsequently, the algorithm constructs a
relative position network based on matched semantic nodes from two views, and verifies loop closure candidates based
on the similarity of network, which improves the robustness of the algorithm against perceptual aliasing. Experimental
results show that the semantic position verification method significantly improves the detection accuracy of the visual
bag-of-words model. Compared with other classic algorithms, the overall loop closure detection algorithm has achieved
leading performances in both detection accuracy and computational efficiency.

Keywords: loop closure detection; semantic information; local feature descriptor; node matching; relative position
network
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