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Abstract

Elderly falls often occur in bathrooms or bedrooms, which require privacy and inconvenient to
install CCTV to reduce the installation of additional equipment and not invade your privacy. This paper
detects and categorizes the fall severity of the elderly by using WiFi signal devices that are common in
homes. The severity of the fall was classified into three levels: mild, moderate, and severe. It collects
Channel State Information (CSI) on 27 slip events from pre-fall to post-fall 600 datasets per event. The
experimental site was a studio with a bedroom and bathroom. It was tested under three scenarios:
Line-of-Sight (LoS), Non-Line-of-Sight (NLoS), and NLoS Through the Wall. Accuracy was 98.2%, 97.6%,
and 98.3%, respectively, using a Support Vector Machine (SVM) classification technique. Determination
of falls in order of severity could be developed to implement alert and treatment systems appropriate

after the event of a fall of the elderly in the future.
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98.3% ilevdeyanisvirneuuansly Confusion
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Non-Line of Sight

Sit->Fall->Blackout | 591 7 2
I
Sit->Fall->Sit| 6 587 T
Sit->Fall->Stand | 3 8 588
i Stand->Fall->Blackout 591 2 5 2
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2 Stand->Fall->Sit 5 [Wsean 2
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5U# 8 Confusion Matrix Uskhiuviiusegiesuau

Line of Sight
Sit->Fall->Blackout | 582 1 17
Sit->Fall->Sit| 1 572 i 9 5 3 3
Sit->Fall->Stand 9 590 1
« Stand->Fall->Blackout | 1 3 3
8
2 Stand->Fall->Sit 1 1 [ESEE 1 2
=
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Non-Line of Sight Through The Wall
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3 Scenarios
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LoS Stand->Fall->Sit . K
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LoS_Walk->Fall->Sit [ 2] v [ 1 |7 |1 L]
LoS_Walk->Fal->Stand '
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NLoSTW Stand->Fall-»Sit
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NLoS_Sit->Fall->Sit
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NLoS Stand->Fall->Sit
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NLoS_Walk->Fall->Sit
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True Class
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5U# 11 Confusion Matrix ¥4 3 US04

AN5199 2 LERaAn Accuracy, Precision, Recall, F-score

VBINANITNNABDI
Accuracy | Precision Recall
LoS 97.6% 97.5% 97.5%
NLoS 98.3% 98.2% 98.2%
NLoS Through 98.2% 98.0% 98.2%
the Wall
3 scenarios 98.1% 98.0% 98.1%

AN5799 3 WWSEUWgUANULINET UL NIAANEARIIU

Through the
Accuracy LoS NLoS

Wall
UNALL 97.6% | 98.3% 98.2%
NotiFi [27] 89.2% 85.6% 75.3%
Li, et al. [31] 95.4% 91.4% -
Hu, et al. [32] 97.1% 97.7% -
N, et al. [26] 97.5% 90.0% -
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