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Abstract: Human activity recognition widely exists in applications such as sports management and activity classifica-
tion. The current human activity recognition applications are mainly divided into three types: camera-based, wearable
device-based, and Wi-Fi awareness-based. Among them, the camera-based human activity recognition application has
the risk of privacy leakage, and the wearable device-based human activity recognition application has problems such
as short battery life and poor accuracy. Human activity recognition based on Wi-Fi sensing generally uses Wi-Fi net-
work cards or software-defined radio devices to identify the rules of channel state information changes, so as to infer
user activity. It does not have the problems of privacy leakage and short battery life. But Wi-Fi network cards need to
rely on computers and software-defined radio platforms are expensive, which greatly limit the application scenarios of
Wi-Fi sensing. Aiming at the above problems, a human activity recognition system based on the low-cost IoT chip
ESP32 was proposed. Specifically, the Hampel filter and Gaussian filter were used to preprocess the channel state in-

formation obtained by ESP32. Then, the principal component analysis and discrete wavelet transform were utilized to
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reduce the dimension of the data. Finally, the K-nearest neighbor (KNN) algorithm was applied to classify data. The

experimental results show that the system can achieve a recognition accuracy which close to the current mainstream

Wi-Fi perception system (Intel 5300 network card) when only two ESP32 nodes are deployed, and the average accu-

racy rate for the six activities is 98.6%.

Key words: human activity recognition, channel state information, KNN, discrete wavelet transform, dynamic time
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