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Abstract

Image matching is the core support for downstream computer vision tasks such as navigation and
positioning, map construction, and 3D scene reconstruction. However, geometric transformations
like large-angle rotation often lead to significant degradation of its matching performance. Current
mainstream deep learning matching models, due to the lack of explicit rotation invariance design
in the feature representation stage, suffer a sharp drop in matching accuracy in unknown large-angle
rotation scenarios. To address this limitation, this paper proposes an image matching algorithm
based on dominant direction correction, namely IMA-DDC (Image Matching Algorithm Based on
Dominant Direction Correction). This algorithm possesses strong rotation invariance and high real-
time performance in model inference. In the feature point matching stage, a dominant direction that
can characterize rotational properties is constructed based on initial feature matching pairs; mean-
while, rotation consistency constraints are embedded into the matching inference process to opti-
mize the matching procedure of SuperGlue. Experimental results show that on the constructed UAV
aerial image dataset, the proposed IMA-DDC method achieves the highest positioning accuracy in
all four terrain scenarios and exhibits significant performance advantages over the comparison
methods. For example, in urban terrain, compared with SuperGlue and EfficientLoFtr, IMA-DDC im-
proves the accuracy by 5.98% and 2.72% respectively. This method effectively enhances the rota-
tion invariance of existing matching models and expands their application reliability in complex
geometric transformation scenarios.
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Figure 1. Schematic diagram of matching between drone aerial image and reference map
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Figure 2. The flowchart of image matching process
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Figure 3. The flowchart of the proposed algorithm
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Figure 4. Reference maps and local images to be registered under different terrains
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Table 1. Positioning accuracy under different terrains (%)
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SuperGlue 93.26 73.41 63.37 76.59
EfficientLoftr 96.52 95.92 95.65 96.72
£ H19 IMA-DDC 99.24 98.86 98.41 98.74
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Figure 5. Comparison of ablation experiment results
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