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[Abstract]

In recent years, the number of single-person elderly houscholds has increased, but when an
emergency situation occurs inside the house in the case of single-person households, it is difficult to
inform the outside world. Various smart home solutions have been proposed to detect emergency
situations in single-person households, but it is difficult to use video media such as home CCTV,
which has problems in the privacy area. Furthermore, if only a single sensor is used to analyze the
abnormal situation of the elderly in the house, accurate situational analysis is limited due to the
constraint of data amount. In this paper, therefore, we propose an algorithm of abnormal situation
detection fusion inside the house by fusing 2DLiDAR, dust, and voice sensors, which are closely
related to everyday life while protecting privacy, based on their correlations. Moreover, this paper
proves the algorithm’s reliability through data collected in a real-world environment. Adnormal situations
that are detectable and undetectable by the proposed algorithm are presented. This study focuses on the

detection of adnormal situations in the house and will be helpful in the lives of single-household users.

» Key words: Abnormality detection, Single, 2DLIDAR, Dust sensor, Voice sensor, Sensors fusion
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I. Introduction
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Table 1. Sound Sensor Event Detection Model Accuracy
and F1-Score

Model Accuracy F1-Score
KNeighbors 90.91% 90.8%
SVM 96.97% 97.0%
SVM RBF kernel 99.39% 99.4%
DecisionTree 95.15% 95.1%
RandomForest 97.58% 97.0%
AdaBoost Classifier 98.18% 98.2%
GaussianNB 95.76% 95.7%
MLPClassifier 98.79% 98.18%
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Table 2. Dust Sensor Event Detection Accuracy
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Table 3. Detectable and Undetectable Situations

Situations 2D =Ll - Fusion
LiDAR | Sensor | Sensor

Intruder from outside X X O O
Falling from the bed O @) X
Fal.ntlng on the floor O X X o
inside the house
Fainting for a long time
with the TV turned on O O X O
Falling inside the house O O X O
A window is broken
from the outside X 3 O O
Exercising in the house O X X O
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