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Abstract

In satellite applications, satellite denial scenarios such as electromagnetic interference, satellite
blind zones, and orbital constraints can lead to the failure of satellite-dependent positioning schemes,
exerting a significant impact on production, daily life, and even national defense security. To ad-
dress the challenges of positioning under satellite denial conditions, the flexible and maneuverable
advantages of aerial imagery from unmanned aerial vehicles (UAVs) and other platforms can be
leveraged to provide an effective supplement to satellite remote sensing positioning. The core of
constructing a denial-resistant positioning system by integrating satellite remote sensing imagery
and real-time aerial imagery lies in achieving precise correlation and matching between the two
types of imagery. However, UAV aerial photography is susceptible to flight attitude fluctuations
and complex terrain, which often result in significant geometric transformations such as large-an-
glerotation and scale offset in the imagery, directly affecting positioning accuracy and reliability.
To tackle this issue, this paper designs a denial-resistant positioning system that integrates satellite
remote sensing imagery and real-time aerial imagery, and embeds a newly proposed high-precision
intelligent image matching algorithm within the system. This algorithm, based on dominant direc-
tion-based image matching, ensures the precise correlation of the two types of imagery in satellite
denial scenarios. Experimental results demonstrate that the constructed denial-resistant position-
ing system exhibits excellent positioning accuracy for aerial imagery and satellite remote sensing
imagery across four typical terrain scenarios: urban, forest, desert, and marine. The system effec-
tively solves the positioning problem under satellite denial conditions. Furthermore, by incorpo-
rating state-of-the-art deep learning-based image matching algorithms, it fully exploits the bench-
mark supportrole of satellite remote sensing imagery and the real-time supplementary advantages
of aerial imagery, providing a highly reliable and efficient positioning solution for scenarios with
high satellite dependency, such as emergency mapping and dynamic monitoring of geographical
conditions.
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Figure 1. Flowchart of denied region localization for aerial real-time video
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Figure 2. System architecture diagram of denied region localization
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Figure 3. Histogram of angular distribution of matched point pairs
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Figure 4. Proposed algorithm flowchart
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Figure 5. Interactive display interface diagram
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Figure 6. Reference and local maps under different terrain conditions
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Table 1. Localization accuracy under different terrain conditions (%)
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