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Abstract: The research on the optimal location of digital signage lacks consideration of constraints related to human
geography , deployment costs,and user needs. This paper spatializes the factors influencing digital signage across multiple
scales, unifies spatial references of multi-source data,and constructs a sequence of multi-source influencing factors and
multi-scale modeling factors for the optimal location of digital signage. Based on this, a multi-constraint maximum
coverage model for digital signage is constructed, and an improved genetic algorithm is used to solve the model and to
propose optimal location schemes. Taking the area within the sixth ring road of Beijing as an example, the spatial
distribution of optimal location is analyzed and summarized. Coverage and runtime are used as evaluation indicators, the
maximum audience coverage rate is approximately 0.93 and the maximum coverage number is 185 051 by the proposed
method. The results indicate that the model effectively couples multi-source heterogeneous data to optimal location, the
algorithm outperforms traditional genetic algorithms and Gurobi software across multiple indicators,and the accuracy and
efficiency of digital signage deployment are effectively improved, which provides a reference for the optimal layout of
practical public infrastructure.
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Table 2 Digital signage impact factor rating results
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Fig.4 Iteration diagram of the improved genetic algorithm under a 200 m digital signage buffer
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Table 3 Iteration results of the improved genetic algorithm under a 200 m digital signage buffer

P{H AR [k e PAH R Tt = PAH B Bl
10 0.019 259 3 849 400 0.367 526 73 465 900 0.593 521 118 640
50 0.072 967 14 585 500 0.421 059 84 166 1 000 0.628 350 125 602
100 0.129 278 25 841 600 0.469 965 93 942 1 500 0.769 846 153 886
200 0.239 922 47 958 700 0.515 070 102 958 2 000 0.867 198 173 346
300 0.308 004 61 567 800 0.556 006 111 141 2 500 0.925 754 185 051
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Table 4 Comparison of solution results under a 200 m digital signage buffer
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Fig. 5 Optimal location results of digital signage
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