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Crime Risk Estimation Method at 50m Grid and Hourly Resolution

Naoki Hiramoto! Mami Kajita? Daisuke Murakami®

Abstract — This study proposes a crime risk estimation method at 50m grid resolution and hourly intervals
to support crime prevention planning. While existing research enables prediction using spatial dependencies
at 250m grid and monthly intervals, observations at 50m daily resolution are extremely sparse, making con-
ventional methods difficult to apply. This research proposes (1) a daily risk estimation method with Poisson
expected values in internal states that can be sequentially updated, and (2) estimation of mesh-specific 24-hour
distributions by combining spatial eigenvectors and Fourier basis functions, integrating both approaches to
achieve crime risk estimation at 50m grid and hourly intervals. The effectiveness of the proposed method was

validated through empirical analysis using 2013-2020 data from Montevideo, Uruguay.
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SMA T-MPF W-MPF EMA
1% | 0.205  0.170 0.172 0.212
5% | 0.413  0.348 0.351 0.458
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20% | 0.717  0.607 0.633 0.811
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