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Abstract: A scenario robust fall detection system based on few-shot learning (FDFL) in wireless environment was de-
signed. The performance of existing fall detection methods based on Wi-Fi channel state information (CSI) degrades sig-
nificantly across scenarios, which requires collecting and marking a large number of CSI samples in each application

scenario, resulting in high cost for large-scale deployment. Therefore, the method of few-shot learning was introduced,

WimEER: 2022-11-28; fEEHHR: 2023-03-16

BIEEE: HmEE, bsz@szu.edu.cn

EEWH: EXARPAESTEIIE (No.62271325); Mkl & %7 55T LA E fiwt 7Stk RIH s T AREBE TR
H R I (No.2020ZDZX3050); | 7R 48 Bt 55 N2 ST 70 55 & BTN (No.2022A1515011219, No.2022A1515010973);
YT RRIZERFT 7 H  (No.20220810142637001, No.JCYJ20210324093011030, No.JCYJ20190808120415286); % Eiii
TIIEE I B R s s GRTTRS) FFBOREIIE (No.SKL-IoTSC(UM)-2021-2023/ORPF/A03/2022)

Foundation Items: The National Natural Science Foundation of China (No.62271325), The Major Key Project of PCL Department
of Broadband Communication, The Key Project of Department of Education of Guangdong Province (N0.2020ZDZX3050), The
Guangdong Basic and Applied Basic Research Foundation (N0.2022A1515011219, No0.2022A1515010973), The Shenzhen Science
and Technology Program (No.20220810142637001, No.JCYJ20210324093011030, No.JCYJ20190808120415286), The Open Re-
search Project Programme of the State Key Laboratory of Internet of Things for Smart City (University of Macau) (No.SKL-IoTSC
(UM)-2021-2023/ORPF/A03/2022)



55 2 34 BERYRAE . T CSI/MREARZE: 2] 7 5 & R TR BRI DI 52 5t - 119 -

which can maintain the performance of fall detection with high accuracy when the number of annotated samples in unfa-

miliar scenes is insufficient. The proposed FDFL was mainly divided into two stages, source domain meta-training and

target domain meta-learning. The meta training stage of the source domain consists of two parts: data preprocessing and

classification training. In the data preprocessing stage, the collected original CSI amplitude and phase data were denoised

and segmented. In the classification training stage, a large number of processed source domain data samples were used to

train a CSI feature extractor based on convolutional neural network. In the meta-learning stage of the target domain, the

limited labeled data sampled in the target domain was effectively extracted based on the feature extractor trained in the

meta-training module, and then a lightweight machine learning classifier was trained to detect the fall behavior under the

cross-scene. Through several experiments in different scenarios, FDFL can achieve an average accuracy of 95.52% for

the four classification tasks of falling, sitting, walking and sit down with only a small number of samples in the target

domain, and maintain robust detection accuracy for changes in test environment, personnel target and equipment location.

Key words: Wi-Fi sensing, fall detection, CSI, cross-domain detection, few-shot learning
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