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Drone-based Scene Matching Visual Geo-localization

YUAN Yuan®? SUN Bo“? LIU Gan-Chao®

Abstract Drones play an important role in vicinagearth security, post-disaster rescue, geological survey, agricultur-
al plant protection, and other fields due to their high flexibility, and they receive increasing attention. As a key
technology in drones, positioning and navigation are crucial for whether the drone can successfully perform tasks.
Currently, the main positioning and navigation algorithms include the global navigation satellite system, inertial po-
sitioning, and scene matching positioning and navigation. Among them, the scene matching positioning and naviga-
tion method uses computer vision technology to encode the digital features of aerial images collected during the
flight of drones. Then, by constructing a similarity measurement and retrieval model, it measures the similarity
between the aerial image features and the pre-obtained remote sensing map library features to complete the scene
matching. Finally, based on the matching results of drone aerial images and remote sensing satellite maps, it ob-
tains the corresponding geographic position information and updates it as the positioning result of the drone. The
scene matching positioning and navigation method eliminates the dependence of the positioning system on position-
ing signals and realizes the autonomy of drone flight positioning. This paper follows the feature extraction methods
in the scene matching algorithm and outlines the development process of scene matching based on template match-
ing, manual feature-based, and metric learning-based approaches while summarizing the key problems in the posi-
tioning and navigation methods of scene matching. Finally, this paper summarizes the urgent problems that need to
be solved in drone scene matching localization methods based on the current development status of scene matching
algorithms.

Key words Vicinagearth security, drone, visual geo-localization, scene matching, metric learning, multi-view
changes
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Fig.1  Flow chart of drone scene matching
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based on template matching
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Fig.4 Multi-source image differences
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Table 2 Summary of representative methods
Jiik B ESUIEN Hb B B R VR To HLHHE R IE RUANEG T (B R)
Loeckx %16 TR TT AT NCC e S —
Yol Z AR TTAC MI B E BESAR —
Fan %50 BERR VT AL NCC il BRI ER —
Levin %P0 AR VT L cc DEM ¥4 DEM % —
Lin % Bt TLAC MI A b P AR HbER 720 x 480
Huang 4§ BERR VT AL MI i IEROIEE 640 x 480
Wan %71 AR VT L PC TR IERIEE 3 648 x 2 736
Patel™ REAR T T NID A HSENE 560 x 315
Shan 25 R ik HOG e HEHNR 850 x 500
Masselli 27 L RUVE ORB B FR 640 x 480
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