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Abstract

With the increasing number of people
living alone and the growing demand for
home safety, how to monitor home activities
in real time while protecting privacy has
become an important issue in smart home
applications. This study designs a
millimeter-wave radar-based home behavior
and safety monitoring system. The system
uses non-contact sensing to obtain human
activity information and integrates radar
signal processing, deep learning, a web
platform, and LINE Bot notifications. Raw
ADC signals are converted into RDM,
RAM, and REM feature maps, and then
classified by a ResNet-18 and BiLSTM-
based model for activity recognition.
Experimental results show that the model
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achieves an accuracy of 86.98%, indicating
that it can recognize daily activities and fall
events, while providing real-time alert
functions.

Keywords: millimeter-wave radar, home
safety, activity recognition, fall detection,
deep learning
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Metrics (%)
Models
Accuracy Precision Recall F1-score
SVM 83.99% 84.65% 79.41% 81.06%
MLP 79.93% 82.24% 76.69% 78.75%
CNN 82.80% 81.05% 81.63% 80.83%
BiLSTM 81.36% 81.06% 77.83% 79.04%
ConvLSTM 76.82% 75.68% 74.43% 74.73%
ResNet-18 + BiLSTM (ours) 86.98% 85.50% 84.17% 84.68%

SR

[1] A. S. Fard, M. Mashhadigholamali, S.
Zolfaghari, et al., “Lightweight
FMCW radar framework for human
activity recognition under limited data

conditions,” Scientific Reports, Vol.
16, 9650, 2026.

[2] H. Li, A. Shrestha, H. Heidari, J. Le
Kernec, and F. Fioranelli, “Bi-LSTM
Network for Multimodal Continuous
Human Activity Recognition and Fall

Detection,” IEEE Sensors Journal,
Vol. 20, pp.1191-1201, 2020.

[3] K. He, X. Zhang, S. Ren, and J. Sun,
“Deep Residual Learning for Image
Recognition,” Proceedings of the
IEEE Conference on Computer Vision
and Pattern Recognition, 2016.

[4] Texas Instruments, “Programming
Chirp Parameters in T1 Radar
Devices,” Application Report
SWRAGS553A, Texas Instruments,
2017. Available:
https://www.ti.com/lit/an/swra553a/sw
ra553a.pdf.

[5] Texas Instruments, “AWR1843AoP
EVM User’s Guide,” User’s Guide
SPRUIX8, Texas Instruments.
Available:
https://www.ti.com/lit/ug/spruix8/spru
ix8.pdf.

[6] X. Shi, Z. Chen, H. Wang, et al.,
“Convolutional LSTM Network: A
Machine Learning Approach for
Precipitation Nowcasting,” Advances
in Neural Information Processing
Systems, Vol. 28, 2015.

18



