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Using Frequency Band Enhancement Filters and Model Ensembles
for Sensor-based Human Activity Recognition
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Abstract: Deep learning methods are widely used in sensor-based activity recognition, contributing to improved recognition
accuracy. Acceleration and gyro sensors are mainly used as input to the model, and sometimes accelerometer data is converted to
a frequency spectrum. However, data augmentation focusing on frequency characteristics has not been deeply discussed. This study
proposes an activity recognition method that uses an ensemble learning and filters that emphasize the frequencies important for
estimating each activity. In order to realize the proposed method, we experimentally revealed the important frequencies of each
behavior by masking some frequency bands in the accelerometer data and comparing the accuracy using the masked data. To
demonstrate the effectiveness of the proposed method, we compared the accuracy of the method with and without enhancement
filter during training, with and without enhancement filter during testing, and with and without ensemble learning. The results
showed that applying the frequency band enhancement filter during training and testing and ensemble achieved the highest
recognition accuracy, indicating the effectiveness of the proposed method.
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