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OBJECTIVE

Objective

SDPP(ground motion processing) >

( time series ) <

B SDPP(Seismic Data Processing Platform)

Smart Seismic Sensor

time history of station meta data

® A|?_|-0| E—':|I¢ZHI Dﬁl Z| El_l-%% i-l E‘l real time series
o T|ES| AEH0|A A S (CHAIRE 5) o res ime s
. > processing real time series
® FDSN API7|89] legacy data Al & station meta data T .

KMA, KIGAM time series
(continuous file)

421
— —
e
g

FDSN-station FDSN-NS-gm
API Service API Service

FDSN-dataselect
API Service

Web browser/Client

Web view service

Web view service ]

SDPP(View & AP) D)

( Web user ) (

> FDSN: Federation of Digital Seismograph Networks
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B 2U=2E 2

® PEER(Pacific Earthquake Engineering Research Center)2| *{ 2|24 S 2R
® Deep learning= 0| &6l A1=3} 2| 2|

Conti data

Split event time window(include
S phase + coda wave)

Event time window data Pick data

a

Remove response

Convert to acceleration

Demean, tapering, zero pads

Apply 4-pole acausal filter

RotD50 PSA, CAV, PGA
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Preprocessing OBECINE  oATASE AND FROCESSNG | TRANARST | SUMNARY
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Dataset

W Cf|o|E{ 4

® SK: Database of response history for historical earthquake records on the Korean peninsula
(Choi, et al., 2020) + NECIS(=7|X| RISt HA|AHD
® CENA: PEER NGA database (Chiou, et al., 2008) + IRIS DMC

Fig. 1. Location of the selected events and stations used for ground
motion database

(SK, Choi et al., 2020)

Total Training

42,980 34,384
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Models OMECTVE | DATASET AMD FROCESSNG | TRAN 87575 SUMVIARY

] EHQ Er'"al ResNet WRN DenseNet EfficientNet
Publication
. 2015 2016 2017 2019
® ResNet(Residual Net) year
® WRN(Wide ResNet) Params(M) 25.6 69 8.06 5.33
® DenseNet
. . G-FLOPs* 8.2 22.8 5.8 0.8
® EfficientNet
ReLU, 7x7 ReLU, 7x7 ReLU, (1x1 co
: . nv/3x3 conv)
conv with conv with
. : dense block, 1 Compound sc
Features pooling, 1x1 pooling, 1x1 .
conv shortcut conv shortcut ﬁl \fv(i)t%\/as\t]eor;tc aling
CNN —’%"“_’\_’ downsample downsample e pool 9
ResNet m@r@[\» . . _
% ‘ Detailed name ResNet-50 WRN-50 DenseNet-121 Efﬂcu;rcm)tNet
@® : Element-wise addition
. Sergey . .
Author Kaiming He Zagoruyko Gao Huang Mingxing Tan

DenseNet
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@ :Channel-wise concatenation

*G-FLOPs: GPU FLoating point Operations Per Second
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B Mixup(Zhang, 2017) —
o i M=o Clot My B7t —
® X, = AX; + (1 — DX;

® Y, =AY+ (1-2Y, @ Label [0, 1] O —

o gl Ytz|o} Clo|E| S &3}

v

»
|

R Label [0.5, 0.5]
B C-Mixup(Yao., et al., 2022) Label [1, 0]
® Regression= 2|t Mixup o
e zHHO| O} A=Y =2 MES0| Clsl 22 A= i
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Training

B Z0|st&(Transfer learning)
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® Si% Cfl0|E{2] 37|(42H2t bl & ) 80| ) v, w22 v yez2
o] X=3
Ls 0O

SOolo] SAMY
® Imagenet-1K(1,281,167 training, 50,000 Hap, mEzy EEREELY
validation, 100,000 test images)
® 1,000l o|Of&|of Clot =&~
® huggingface?| et i
® 152 = A7} vjo w2} 2 = 2§|0|0] tH

(Classification=>Regression)

(Transfer learning strategy)
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vl 2 al |
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0.25
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. = 20204 | §
o M. =d |oje{Al £ ;
Al e X 0154 0.7 1
o AM: S HIo|E{Al
0.10 - I
0.6 : —— ResNet
’ I WRN
0.05 1 : —— DenseNet
H —— EfficientNet
0.00 : i
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Epoch Epoch
(The loss of CNN models in Train and Validation) (The accuracy of CNN models in Train and Validation)
Train-Val Loss, loss:0.007]0.08 Train-Val Accuracy, acc: 0.989]0.843 Efficient
— ResNet WRN DenseNet
0.08 b == Net
Best
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g ] Accuracy
Best
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(The loss/accuracy of CNN models in Train and Validation,
No data augmentation)
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m

O[N

® R2: 1=prediction is perfect, 0=prediction is dice, |
good

® MAE(Mean Absolute Error): | good

® RMSE(Root Mean Square Error): | good

® G-FLOPS: GPU FLoating point Operations Per Second:

| good
Z?:l(yl_ }_})2
" n ResNet WRN DenseNet Eff;lc;(:nt
MAE = Ez i — Vil R? 094 095 090 093
i=1
MAE 0.55 0.20 0.27 0.37
1 n
RMSE = Ez(yi — 9,)2 RMSE 0.11 0.11 0.15 0.13
,\1 i=1
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