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® EQTransformer, GPD, PhaseNet

e -
"—""""“'"""'""—— I""— a) [ input Feature Extraction System ') Fully Gonnected NN Ciass prabsi)
e N g | EQTransformer GPD PhaseNet
. S S ) ‘, ‘1\“ Ay~ W o i |
. mnm::' E f“‘ . ‘”N”_”:,\:“NW ot i of2f
" — 1 LW ' 0|E 376,935 1,741,003 23,305
e N
 Conv 1D, 64 ke 5, MaxPockng?> =2
M{m b) [
Fes CNN, 64 o 3
: 24 CNN-RNN-
Hes CNN, 84 k1 3 -
ERENE R . 2o Attention CNN U-Net
Aes CNN, 64 kr 2 E 1.0
Has C B4 kr2 é o l l L A M Ym \ A
= S = ao = o - go| STEAD S. N.
Time (s . . . 3
CE T : Bl California California
i [GPD(Ross et al., 2018)]
——— I 1100000 3375000 623,000
e ® — 5 3x3001 8x3001 16x3001  3x3001
[ Local abonken { Local attention 3 = 3 = 3 =
— h—— - ; . =, =, =,
Ca Gorn 1 1 2 Upsampling, Cony 10, 86kr3 2 Upsampling, Conv 10, G643
. ggm?i'n: 1 2 Upsampling, Gonw 10, 96k [ zm-m_'ewmm ] Input: Outputfu Cé’ E_=|| 1 Ooﬁ%%, 1 OQAI:IH%E(_DI, 1 OO?:H%E(:I,
SIS e—— SE— " eamogam P, ik andnie 602 20| 42 20| 302 20|
2 Upsampiing, Con 10, Z3kr7 :Ih—-u'aumnm {2 Upsamping Gomv 1D, 92k
-'ﬁ}ﬁw* ‘ au—-u:cnmnm L zuu-mzenmm ] 11x751 22x751 Detection
2 Upsamping, Comy 10, 16619 ) 2 Upsampling, Con 10, 1608 " 2Upssmpiing, Conv 1D, ek
S skt 4 Cane 10, skt ( zmm;:uv|nm1 ] L —t _ 7k P S Pr Sr
- = Zt Phase ° 5
. - > —— D £9 of Onset Noise2| Noise2
P, - ° e, L 16x188 32x188 _t I convolution -DI iTISEe él'g §|-§
- 1 | -t ———b_" I I I I [ Relu activation =53E
Detction Puking Pl Prtna g phese 22x47 44x47
L HE _f L Convolution + Stride
[EQTransformer(Mousavi et al., 2020)] L e —i — Deconvolution oo £ M
Skip connection [ 227 O]

[PhaseNet(zZhu and Beroza, 2019)]
WKIT Valley~ 8/20 j QUAKEBELL [XF¥3)




Determination of time window (OBIECTIVE  PROCESSING AND SCHEMA | IMPLEMENTS |~ SUMMARY
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® EQTransformer, GPD, PhaseNet
v EarthQuake Transformer(Mousavi et al., 2020): Attention, Transformer
v" Generalized Seismic Phase Detection(Ross et al,. 2018): CNN
v" PhaseNet(Zhu and Beroza, 2019): U-Net

® Ensemble(Voting)
v Soft Voting

Phase picking based on multiple deep
learning models

EQTransformer

Ensemble
GPD @ (Voting)

PhaseNet

[Ensemble(Voting) (J. K. Lee & J. Seo, 2023)]
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Ground motion processing
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® Peer NGA-East database(Goulet et al., 2014)

® TSPP(A Collection of FORTRAN Programs for Processing and Manipulating Time Series)
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Database Schema
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® Naming rule(Woollam et al., 2022):
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