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A Soul User Geolocation Method Based on Direction Constraint and
Double Fan-Shaped Ring Intersection

LIU Ruiting, SHI Wenqi
(Information Engineering University, Zhengzhou 450001, China)

Abstract: Current localization methods on social platforms predominantly rely on distance mapping,
which necessitates extensive queries to identify critical thresholds. However, as platforms continually
strengthen their location obfuscation mechanisms, distance-based approaches struggle to accurately
characterize the perturbation patterns, resulting in a significant drop in localization accuracy. A Soul
user geolocation method based on direction constraint and double fan-shaped ring intersection is pro-
posed. First, an omni-directional and multi-range virtual probe deployment strategy is designed, which
adaptively sets multi-level radial sampling radii according to the display granularity of platform dis-
tance, thereby efficiently acquiring non-redundant mapping data. On this basis, the azimuth is incorpo-
rated into location modeling to construct a location bandwidth model considering both distance and azi-
muth. Fan-shaped annular regions are generated from two distinct observation points, and the geomet-
ric centroid of their intersection is used as the final user location estimate. Experiments on Soul show
the minimum, average and maximum localization errors of 9.01, 29.87 and 57.66 m, respectively. Com-
pared with 3 typical methods, the maximum reductions of the 3 aforementioned errors using the pro-
posed method can reach 71.78%, 57.12% and 43.16%, respectively.
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