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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.

» Key words: Vision, Activity, 2D LiDAR, Sensor Fusion, Anomaly Event Detection

(2 <]

o2

(m e

dob 7o Mo o poh

i pot miN

=

o
oo
ot
>~
>
T
1o
O

N

i

oo o

o —V\‘i ooox 2 K
Morr
e}
N o2
= rol o
X o,
<3
>, =
3& x
o o
= ox
ot O o
T o
e
o
i
ne Sk
kX
L 1
o oN o
i
o ¥
ox M2
of K
o L
o il
N
ol i,
oo
_0|L
e r
ofo
o
o
>,
q o

T
ol
=L
kD
rlj
>
==

> oo
ol
=L
s
N
ol
1
o
— O
oy
o,
T
il

ol
=L

o
ot
<
o,
o
oX,
- o
Ll
fol
o
1
o
fr
st
X
et o
n
%2
dlo
o
[te7
2 ox
I

N
=
of
o
fufok
o
N
(W)

IDAR, 4 8%, Ol B2 &

 First Author: Do-Hyeon Lee, Corresponding Author: Jun-Ho Ahn
*Do-Hyeon Lee (Idh9501@ut.ac.kr), Dept of Software, Korea National University of Transportation
*Jun-Ho Ahn (jhahn®ut.ac.kr), Dept of Software, Korea National University of Transportation

* Received: 2022. 04. 19, Revised: 2022. 05. 26, Accepted: 2022. 06. 09.

Copyright © 2022 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



24 Journal of The Korea Society of Computer and Information

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
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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

[¢]

%S

HYP] 9Io) Y AN LnFE §T
©) A

_,d
P gk
)
o2
o
P
)
ol
=D
2
N
W)
=
)
>
=
rx
X
r IF
ol
Ba)
o
ok

Input
Sensor Data
|
L] L ] L ]
| Vision Sensor | | Activity Sensor ‘ | LiDAR Sensor

Algorithm Algorithm Algorithm

[ ]

If any Abnormal
Event Detect

Fig. 4. Flow Chart of Fusion Algorithm based on
Single Sensor



Anomaly Event Detection Algorithm of Single-person Households Fusing Vision, Activity, and LiDAR Sensors 27

TR 59 271
59 A8sto] Hiolgl &
1. %71, 28%]7]
b ClloJEfollA] AT
sl 1-stage 718t 7%] A guelEd
YOLOv4[18]5 Ar&3iony, s
+ 11 5eF At & =704 Kﬂo F5}
2 ARY Y A SAUS whEA mHsh] s
Alefstal @A Alg ZARE EA]ste s Aot

& A= A2 HXIeh Bounding Box Zif2 WA

xlol Ex|2 E3] o]A} Al52 misie oq/g AIA

Py

;ﬂﬂi L}EHH 91'1}.

Fig. 5. Human Detection using the Vision Sensor Algorithm
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