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A High-precision Visual Positioning Method Based on
Sub-pixel Matching

GAO Jia-yu, YUAN Su-zhe, LI Bin
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Abstract: Most of the matching algorithms applied can only meet the need of UAV scene matching
navigation with pixel-level accuracy, and when the UAV uses scene matching for positioning,
often there are large visual differences between the images, leading to low image matching
accuracy and sharp decline in performance. Therefore, we select feature points with affine
invariant characteristics for matching, combine the Gaussian sub-pixel fitting principle and feature
descriptor simplification method, and use the PROSAC algorithm to eliminate mismatched points
to finally achieve sub-pixel level scene matching positioning. Experimental results show that this
method can greatly improve the accuracy of image matching to within 0. 05 pixels.
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Fig. 1 Schematic diagram of vision-based scene

matching and positioning
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Fig. 2 Software platform working flow chart
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Fig. 3 Schematic diagram of image affine transformation
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Fig. 4 Descriptor sector subregion
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Fig. 5 Schematic diagram of vision-based scene matching and positioning search window
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Fig. 6 Remote sensing map of experiment one
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and the traditional quadratic curve fitting matching algorithm
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the traditional quadratic curve fitting matching algorithm
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