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Location estimation using multiple items of sensed information in indoor
environment
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Although GPS-based location estimation is widely used outdoors, receiving
radio waves directly from satellites is difficult in an indoor environment, which hinders location
estimation using satellites signals. Additionally, radio waves from wireless devices installed
indoors are influenced by fading and shadowing, making it difficult to achieve accurate location
estimation only based on received signal power. On the other hand, sensed information such as
temperature, humidity, and illuminance is also location-dependent.

In this study, we investigated an indoor location estimation method that incorporates not only
received signal power but also multiple items of sensed information such as temperature, humidity,
and illuminance. We demonstrated that using neural networks enables more accurate location
estimation compared to the minimum mean square error estimation method. Furthermore, we revealed
that incorporating time information enhances the accuracy of the estimation.
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MMSE Minimum Mean Square Error
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