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Abstract: In recent years, sensing systems have been extensively used for motion detection, activity detection,
and gesture recognition, among a few other important applications. Wearable sensors, such as smartwatches
and smartphones, contain accelerometers and gyroscope sensors that sense a user's movements and activities
to detect abnormal events. Inspired by recent breakthroughs in neural machine translation and the generation of

image descriptions, we propose a first-of-its-kind novel attention-based
encoder-decoder model to generate a caption to summarize various activities |EEE

detected for a period from smartphone sensor data. The proposed model

architecture consists of three layers: 1) the bidirectional long short-term L tt
memory (BiLSTM) incorporates both past and future information from the raw e ers

sensor data, then generates features; 2) an attention mechanism is used to
assign different weights depending on the feature importance; and 3) an LSTM layer is used generate a sequence
of activities, and then, a caption generator module is used to generate the caption. The performance of the
proposed model is evaluated using two widely used public datasets (UCI-HAR and WISDM) and one experimental
dataset. The model achieves good accuracy on UCI-HAR and our experimental dataset compared to WISDM
dataset. The proposed model is able to achieve an average word error rate of 8.20%, accuracy of 90.75% with
the UCI-HAR dataset, and an average word error rate of 10%, as well as accuracy of 90% with our experimental
dataset.
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