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Optimization of spatial layout of police station based on location allocation model
ZHANG Bo, ZHANG Xinze, CHEN Haoxing, ZHAO Shengzhuo
(Information Technology & Network Security Institute, People’s Public Security University of China, Beijing 100038, China)

[ Abstract] As the most basic organization in the public security system, the police station’s public security prevention and control
ability determines the level of case incidence. This paper takes Xicheng District of Beijing as the research area and studies the
accessibility and distribution optimization of police stations. The network analysis method is used to generate the 5 min service area
of police stations, and the superposition analysis method is used to calculate the 5 min police service accessibility of police stations.
Then, the minimum facility point model, maximum coverage model and P—center model were used to optimize the layout of police
stations. Finally, the coverage area ratio, coverage cases ratio and coverage population ratio before and after optimization were
compared. Conclusion; (1) A large number of regional areas, cases and population have not been covered, and the spatial location
of the existing police stations is unreasonable. (2)On the premise of fairness and economy, the layout optimization method based on
location allocation model can maximize the utilization of police resources. (3) By comparing the 5 min service capacity of police
stations before and after optimization, the coverage ratio increased from 53.5% to 59.9%, the coverage ratio of cases increased from
64.8% to 75.1% , and the coverage ratio of people increased from 71.8% to 96.8%. The research results of this paper can provide
reference and suggestions for the layout of grassroots public security organs.
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Tab. 1 Road speed setting at all levels in A City (km/h)
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Fig. 2 Data set of road traffic network in District B of City A
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Fig. 3 Road accessibility of police station in District B, City A
F2 IRHETS min REEES

Tab. 2 Police station 5min service capacity
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Fig. 4 Minimize facility point model running results
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Tab. 3 Number of police stations and proportion of covered cases
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Fig. 5 Case coverage and number of facility points
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Fig. 6 Maximize coverage model run results
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Tab. 4 Comparison of service capability before and after optimization
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