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Estimating Building Occupancy from Short-Term Observations Using Scaling Laws:
A Case Study Based on Human Flow Data around the Marunouchi Building
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Estimating Building Occupancy from Short-Term Pedestrian Flow Observations:
A Case Study Using Human Flow Data around the Marunouchi Building
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Abstract

This study examines a method for estimating building occupancy from short-term
pedestrian flow observations around urban facilities. The analysis focuses on the area
surrounding the Marunouchi Building in Tokyo, using the open human flow dataset
released by the Ministry of Land, Infrastructure, Transport and Tourism.

Inflow and outflow pedestrian counts observed in an underground corridor were used to
estimate building occupancy by accumulating the difference between the two flows. The
relationship between three-minute observation counts (obtained from three randomly
selected one-minute samples) and the hourly pedestrian volume was evaluated through
100 sampling trials.

The reconstructed occupancy curves reproduced the overall daytime pattern on weekdays,
while the estimation accuracy decreased on weekends and holidays. The results suggest
that building occupancy can be approximated from only a few minutes of observation,
providing a simple approach for understanding facility usage in urban planning and disaster
management.

Keywords: Urban pedestrian flow, Occupancy estimation, Scaling law, Short-term observation,
Urban facility usage analysis
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Underground flow and estimated stay population - Weekday Underground flow and estimated stay population - Weekend/Holiday
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Observation duration vs correlation (inl/ in2)
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Average weekday curves (100-sampling mean coefficients)
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Hourly MAPE (weekday average occupancy)
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Best fit day Date=2021-01-24 MAPE=55.7% Median fit day Date=2021-02-11 MAPE=115.6%
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