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Abstract: The implementation of mobile application user positioning was recognized as crucial for analyzing
the geographic locations of sensitive target network users and combating cybercrime through offline means. Ex-
isting mobile application user positioning technologies were found to rely on users’ published texts, social rela-
tionships, or system-reported distances, resulting in significant positioning deviations and requiring users to en-
able location-sharing functions. Given that mobile sports and fitness applications frequently had location-sharing
enabled by default and possessed large user bases, a geolocation method targeting the mainstream fitness appli-
cation Joyrun was developed to provide a novel approach to user positioning. A distance-incremental probe dy-
namic deployment algorithm was designed to identify the real distance boundary and the threshold interval cor-
responding to the Joyrun report distance. Next, probes were deployed equidistantly in potential areas to discover
users, and a preliminary localization algorithm based on quadrant determination was formulated for coarse-
grained user localization. To enhance accuracy, a fine-grained user localization algorithm based on report dis-
tance segmentation threshold finding was designed. Distance features were utilized to deploy probes for deter-
mining the user quadrant, and combined with the bisection method for identifying segmentation thresholds, the
specific location of sensitive users was inferred through trilateration. Localization experiments were conducted
based on 300 Joyrun users. The results demonstrate that the proposed method could achieve accurate localiza-
tion of Joyrun users. The average localization error is measured as 1.86 m, with 99% of localization errors be-
ing less than 10 m. Compared to typical user positioning methods based on spatial segmentation and heuristic
number theory, the average positioning error is reduced by 85.08%.

Keywords: user positioning, sports and fitness application, Joyrun, distance increment, probe deployment, trilatera-

tion
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Figure 1 Scene map of the nearby dynamics of Joyrun
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Figure 2 Schematic of the user geolocation method for Joyrun mobile application based on reported distance feature
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