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[Abstract]

As the number of earthquakes gradually increases on the Korean Peninsula, much research has been actively
conducted to detect earthquakes quickly and accurately. Because traditional seismic stations are expensive to install
and operate, recent research is currently being conducted to detect earthquakes using low-cost MEMS sensors. In
this article, we evaluate how a low-cost MEMS acceleration sensor installed in a smartphone can be used to detect
earthquakes. To this end, we installed about 280 smartphones at various locations in Korea to collect acceleration
data and then assessed the installed sensors’ noise floor through PSD calculation. The noise floor computed from
PSD determines the magnitude of the earthquake that the installed MEMS acceleration sensors can detect. For the
last few months of real operation, we collected acceleration data from 200 smartphones among 280 installed
smartphones and then computed their PSDs. Based on our experiments, the MEMS acceleration sensor installed
in the smartphone is capable of observing and detecting earthquakes with a magnitude 3.5 or more occurring within
10km from an epic center. During the last several months of operation, the smartphone acceleration sensor recorded
an earthquake of magnitude 3.5 in Miryang on December 30, 2019, and it was confirmed as an earthquake using
STA/LTA which is a simple earthquake detection algorithm. The earthquake detection system using MEMS

acceleration sensors is expected to be able to detect increasing earthquakes more quickly and accurately.

» Key words: Earthquake, Accelerometer, Noise Floor, Power Spectrum Density, MEMS

i
fo
Mo
of
°
=)
rlo .
=
oo
o,
o
Y
An,
2
o
e
il
2
)
lo,
[%
X
il

&2} 9o, PSD AALS EF
CEBA A2 ug o R 7] MEMS 7HEE AlA 9] v 7
o] MEMS AlX7F A3 4= Q= Ax1 9] 2E ghof
&AM 7 200 N9 AAMZEE HolEE AT F

O
-

N r'_?l" UIO
4

e

i

) AR 359 ARE A1=sG o A 44 71 F el
STALTA 714l S814] Ao 4A8E Fe1g 4 Ugieh. AAsHE MEMS 7% AAE AH8E A3
WA AAE AR FAE AL S wEn 4R 4T F 92 AR Jhan,

»ZHO| R, FHEEA, S, MY AHMEH UL MEMS

 First Author: Jangsoo Lee, Corresponding Author: Young-Woo Kwon
*Jangsoo Lee (dellhart@knu.ac.kr), School of Computer Science and Engineering, Kyungpook National University
*Young-Woo Kwon (ywkwon@knu.ac.kr), School of Computer Science and Engineering, Kyungpook National University
* Received: 2020. 04. 14, Revised: 2020. 05. 14, Accepted: 2020. 05. 20.

Copyright © 2020 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



74  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Preliminaries

1. Related works
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III. The Proposed Scheme

1. A Seismic Network using Low-cost MEMS
Accelerometers

1.1 System Overview
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Fig. 1.

System overview
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Fig. 2. Locations of installed sensors and a photo of
an installed sensor
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1.2 Acceleration Data Processing
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2. Evaluation of Accelerometers
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Table 1. Sensor specification sheet
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2.1 Assessment of Accelerometers
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Fig. 3. Sampling rate experiment result
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2.2 Analysis of Acceleration Data for Earthquake
Detection
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IV. Conclusions
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