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User Context Recognition in Commuting Using Multiple
Sensors for Wearable Learning Systems
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In this paper, we have investigated a user context recognition mechanism for a wearable

system that provides a context-based uninterrupted learning environment using multiple

sensors. In our research, we measure the acceleration of a user’s legs, ceiling height, and

carbon dioxide level in the area to recognize the following five user conditions: sitting,

standing, walking, running, and biking, the following three standing locations: on a train, on a

platform, and at a crossing gate or a traffic signal, and the following two congestion levels of

the inside of a train: uncrowded and crowded. The support vector machine predicts the

probability of a user’s context based on the power spectrum of the acceleration data, the

median of the height data, and the raw carbon dioxide data. In addition, we introduce context

transition tendency to achieve robust recognition of user context. We have conducted a

series of experiments to evaluate our prototype. Our system was able to recognize user

context during an actual commute with an accuracy of 85.8%. Also, we confirmed that the

misrecognition rate that results in an interference with learning where the system gives a

question the user cannot answer is extremely low (0.6%).
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