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Effect of Spatial Expansion on Radio Wave Propagation Characteristics
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A significant number of studies have been reported on the propagation characteristics in indoor environments. On the other hand,

reports on the studies in larger-scale indoor environments such as large commercial facilities and gymnasiums are few. In this paper,

we studied the propagation characteristics in large-scale indoor environments. We conducted experiments and ray-tracing analysis in a

gymnasium. In the experiments, we utilized a drone for efficient measurement in the large space. We also carried out experiment and

ray-tracing in a relatively smaller-scale room and compare the characteristics of the both environments. Based on these investigations,

we clarified the effect of spatial expansion of the indoor environment on the propagation characteristics.
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Fig. 1. Gymnasium (large-scale indoor space).
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Table 1. Measurement specifications.
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indoor space
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receiving antenna (Vertical polarization)
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Table 2. Calculation specifications of ray-tracing.
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Fig. 7. Assumed analysis model.
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Table 3. Propagation loss coefficient a and intercept b.

Environment a b

Large-scale Measurement 143 31.6
indoor space | Ray-tracing 14.7 29.8
Small-scale Measurement 11.7 293
indoor space | Ray-tracing 10.6 26.7
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Table 4. Fading width and direct wave power ratio.

Area Measurement | Ray-tracing
Fading width | Fading Direct wave
[dB] width power ratio
[dB] [%]
A-ceiling | 16.9 17.1 57.0
A-center | 16.1 17.2 53.2
B-ceiling | 14.4 13.2 63.1
B-center | 16.3 11.7 62.1
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