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[Abstract]

Due to the recent outbreak of COVID-19 and an aging population and an increase in single-person
households, the amount of time that household members spend doing various activities at home has
increased significantly. In this study, we propose an algorithm for detecting anomalies in members of
single-person households, including the elderly, based on the results of human movement and fall detection
using an image sensor algorithm through home CCTV, an activity sensor algorithm using an acceleration
sensor built into a smartphone, and a 2D LiDAR sensor-based LiDAR sensor algorithm. However, each
single sensor-based algorithm has a disadvantage in that it is difficult to detect anomalies in a specific
situation due to the limitations of the sensor. Accordingly, rather than using only a single sensor-based
algorithm, we developed a fusion method that combines each algorithm to detect anomalies in various
situations. We evaluated the performance of algorithms through the data collected by each sensor, and show
that even in situations where only one algorithm cannot be used to detect accurate anomaly event through

certain scenarios we can complement each other to efficiently detect accurate anomaly event.
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I. Introduction
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III. The Proposed Algorithm

1. Vision Sensor Algorithm
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Fig. 1. Flow Chart of Vision Sensor Algorithm

P ANZ S5 243 GA clofelol A A x| o

2 =
DEE AHgstel RS TR ot ARt w1

o ARl ZHR]9] Bounding Box RS 7|9te@ GAf
Y SAAS R 229 7]E AFoM e AR &
A RRTeE ol ASE HWHso 79S| okl
B o] B4 AqzolA ol A= EXlE= A
o] AN ol Bsy] flsto] Aol Wg AR
2 Qe I AF FuEE AT Aol 94 Al
H &< 8Aol 7] Aol Yol BRIEA] oottt o]
AR wdshA] ¢, Yol FAEAL 1 Sof FA]
o] Qithal HR|sHH o]} Ae2 HHgith

2. Activity Sensor Algorithm
g5 AN g5 AUEERO WWH 7R AlA
£ 2galo] AY o) HFE YA, A0LERS] 7}

oT 2 g
£5 ANE o

gsto] X, Y, Z£O2 o]Rojxl 3%9]

.’

h J
Input
Activity Data

Acquire 3-axis
accelerometers

Calculation of
High Peak, Low Peak

Calculation of
Impact Value

Fall Detection
using Impact Value

Motion Detection
for period of time

Yes ‘
h 4

Alarm

Fig. 2. Flow Chart of Activity Sensor Algorithm
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3. LiDAR Sensor Algorithm
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Fig. 3. Flow Chart of LIDAR Sensor Algorithm

4. Fusion Algorithm based on Single Sensor
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Detectability based on Conditions for Each Sensor
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