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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.
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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

AOEZON 2EE 7HE AllAE Aol ELolof A
ol =of AR G|l {1 FAH 2aks dlolH §
Foll T2t of2f My =2 &= o] S F]Hot. A7
RS HatiAl 71 AR AAIE st AR R Eal
& R 7S 7S AREShaL glen, 7HEE HlojH
AAIG dlojEfeo] o] ATt

228 M4 E dolel F7be 2

AR

g £ AEA|

= o

oro x|lS A7}z AU 7t A7 AR|E 8
< mjotshr] e}, A|AEN Alejo] St 27 Au
2] A2 ALEg]o] A|AH] 0]AF Qo= mr‘l.%}%ﬁ] srg
=} KA W5 A AR i3t AASH U 9 Hope B
=2o) WolS Yol $4 2ol Cje7]2 i

1.2 Acceleration Data Processing
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2. Evaluation of Accelerometers
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Table 1. Sensor specification sheet

Items Values

Operating range

+78.4523m/ s>

Resoultion

0.002394m/ s>

90dB

Ideal Dynamic range

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
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IV. Conclusions
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