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ABSTRACT

CrowdQuake is a seismic observation network based on MEMS acceleration sensors. Starting with 300
smartphone-based seismic sensors in 2019, more than 5,200 sensors have been installed and operated
nationwide in September 2021. In this paper, we analyze the seismic detection performance of CrowdQuake
through two weeks of records in September 2021. First, we monitor changes in the number of sensors
connected to the seismic network according to the time change. Then, we classify the recording quality of
each sensor using K-means clustering. By classifying the data quality of a sensor, we can see how sensor data
quality affects the overall performance of earthquake detection thereby analyzing the detection performance of
CrowdQuake. In addition, to understand changes in data quality due to the weather, we collected sensor data
when typhoon Omais was passed across the country in September 2021. Finally, we report two detected
earthquake cases of magnitude 2.2 in Taean on September 17, 2021, and magnitude 2.2 in Boseong on
September 20, 2021.
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Fig. 1. Installing a CrowdQuake sensor
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2021)

ofe] 71e] FH A% A WS A dEE
7171 ol EaAe AR Ak, S 24

2 7Y Ar] 5 Ax] 3] gk 7)Fe] Koz A
A 9l 7|14 2= B=20} D] CrowdQuake

o1 AR A A A1) R SIS A el

E]' 51‘31—5 "’H%—‘?’— Sroll A5 7t 71 A= ¢
w7 AhE e} olell mE Az ] A Fieto]
2 23}c} CrowdQuakeol| A& 7HA] A=]9] 3k-8- £
o] 71AIEhss Hhe] sl K-Means S| 7|
Hb 25 mdls E83fe] Azl A AR 5HE

i

£ =ol|A= CrowdQuake 5 HlolElE #4135}
of A% a3t S5 vlee] wWEks ik 3 el

2 B3 g=)ar 2021 84l vEAEE el 2t
o]2~(Omais)el] 23+ S HA43ka 2021 94|

bt A 1A A FellA] AR X3 24| AL
HE %3 CrowdQuake2] Xzl 717 A58 A3
ol o] M7 thofat 4& F3le] MEMS AlA 7t
2% F5Te] AF B35 Fa83 ¢S FT +

M Btk

. o7 HHA
7R MM FAEE i Ao 54 3
=5 Frlshe 842 #8849 4 )k 2009
W 71 M= 1370 B 520 1d ol
22l AR dlelelE ARSel 2F w7 3k =

a7k AR Al AHgs

207

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *22-01 Vol.47 No.01

vt 540 dloleE ARSste] f2ueke] A3A
S35 AolE Hlvkes AelA] v} Ahs o]
EE &8st 29 AP 9ot 2lsE gl
22 3o SRR ATl ol A= 20053 5E]
200737H419] A5 wlelEl = A7k A 2 AR
Wsl B4 e &gk A o WSt 55 A8t
S, b AP TS A el ol
AL Za) v|wsle] oF 4dB %8
20061 del| -p-2luiztel Jake mIxl 37Hrl EHTOH s
Aol = BilFe] 7ke] ek W & olF Fuk
(Double-Frequency)®] Zthx]7} 7]E5o] Ha=|gick
CrowdQuakeoll4+= A& A AAof] 21831
MEMS 7H:% Al e w7 455 #45h7] Slel X,
Y, Z & dlo]e]oll s PSD(Power Spectral Density)
= 7la, dlelele] W, 5 x| ARE W9, o)Ak
Y 2 Ape], Hd Zﬂ:" 22t 5o A 73t
o} 3] Bie] A4 XLZ]ETH qe EAS 28
HOoR o]gsl 7| AeS 83| $18] K-Means
FejoEE 7k B mdS AR 167] A o®
L o] A S A el A
F7le4 ARG AE BoleAl 55 VIE
Green(3F4), Yellow(%F3), Red(&2eHd) SHo2 o}
A BEsll A & 2 a}»}a}g Red 5% H&% dy
Al AA= Red 5HFo2 55
ke S5 AT A A —’l—i 7 E?’]"?} o]
= Green} Yellow 5321 7HA] A=]E X2 7HA] ol
ghgata olvl 19 32 B F 24 Sl sidse
ZHA A=]e] F714 Abe =53 25, 50, 759 A
A2 Ae s A AR el AFE, Red

T vl A el =L dAEA] 2 Bar

22

1-1'.‘[0

Amplitude [dB]

-80

-100

107! 10° 10! 102
Period [s]

02! 3. CrowdQuake 7HA] A= S33 A8 &5
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able 1. Average number of sensors by time

o F

02:00 08:00 14:00 18:00

Weekday 4,684 4,771 5,089 5,013

Weekend 4,675 4,698 4,698 4,684

E 2 A 53 0lg, A S 4
Table 2. Quality ratio, average noise level by time

Green Yellow Red Noise

(%) (%) (%) (dB)

02:00 71.74 20.45 7.81 -57.72

08:00 63.26 26.77 9.96 -56.34

14:00 63.44 26.89 9.67 -56.49

18:00 64.46 25.67 9.87 -56.63
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Table 3. Quality ratio, average noise level by day of the
week

Green Yellow Red Noise
(%) (%) (%) (dB)

Sun 69.01 22.09 8,91 -58.10
Mon 66.36 24.11 9.53 -57.49
Tue 65.36 25.47 9.17 -57.21
Wed 65.51 25.68 8.81 -56.20
Thu 60.80 29.11 10.09 -57.07
Fri 64.19 26.11 9.70 -57.12

Sat 67.29 23.67 9.04 -57.75
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