Identifikace jevu akustické emise
pomoci Konvolucni Neuronovée Site

Petr KolaF, Geofyzikalni Ustav AV CR
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moto:

,Co mam v kapse?”“
J.J.R. Tolkien: Hobit aneb cesta tam a zase zpdtky.

“What have | got in my pocket?”
J.J.R. Tolkien: The Hobbit or there and back again




/pracovavana data

Akusticka emise (Sirsi x uzsi vymezeni)

zatézovani horninovych vzorku (GU) za ucelem studia
jejich mech. vlastnosti [0.1-1.0 MHz]

~ [aboratorni zemetreseni
(oximoron ?7?)

=> |ze aplikovat metodiku vyvinutou na zemétreseni
(meéritkova podobnost pres nékolik rada !!1) (GFU)
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Zpracovani seismogramu s CNN
3 (trivialni) otazky

QArchitektura CND
3. Jaky vystup (co hledat) ?




Seismogram: ¢asova rfada, nestacionarni jev
=> PROBLEMATICKE

De Bilt (DBN)
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1. VSTUP (neuspesné) pok

(jako napr. tlumeny oscildtor)

Golitsyn EW

24 April 1916

staro(nova) inspirace:
seismogram jako
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ev: 14, ch: 4, class: Noise
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(neuspésné) pokusy




(neuspésné) pokusy 3D
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Convolution
package

2. Architektura CNN ?

Layer
No.

10

11
12
13
14
15
16

Prakticky prevzato z manudlového prikl

Name, function

'Image Input'

'Convolution 1'

'Batch Normalization 1'
'‘ReLU 1'
'Max Pooling 1'

'Convolution 2'

'Batch Normalization 2
'ReLU 2!

'Max Pooling 2"

'‘Convolution 3'

'‘Batch Normalization 3'
‘ReLU 3'

'Dropout’

'Fully Connected'
'Softmax'

'Classificaation output'

MATLAB - training

Description, parameters

(40 x 40 x 14) images with 'zerocenter'
normalization

14 (7 x 7) convolutions with stride [1
1] and padding 'same’

Batch normalization

RelLU

(2 x 2) max pooling with stride [2 2]
and padding [0 0 0 0]

28 (5 x 5) convolutions with stride [1
1] and padding 'same’

Batch normalization

RelLU

(2 x 2) max pooling with stride [2 2]
and padding [0 0 0 0]

56 (3 x 3) convolutions with stride [1
1] and padding 'same’

Batch normalization

RelLU

50% dropout

5 fully connected layer

Softmax

Crossentropyex



3 kategorie (noise, event, coda)

+ 2 prechodové kategorie

5 kategorii




Confusion Matrix

namu ~ 3.400 sub-obrazu

Output Class

Target Class

146 0 0 0 93.0%
13.7% | 00% | 00% 0.0% 7.0%
0 155 0 4 87.6%
0.0% 14.5% 0.0% 0.4% 12.4%
0 0 343 0 9 97 .4%
0.0% 0.0% 32.1% 0.0% 0.8% 2.6%
16 4 0 164 0 89.1%
1.5% 0.4% 0.0% 15.4% 0.0% 10.9%
0 2 0 180 91.4%
0.0% 0.2% 00% | 169% | 86%
90.1% 89.1% 99.4% 85.0% 93.3% 92.6%
9.9% 10.9% 0.6% 156.0% 6.7% 7.4%
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Vlylepseni - kombinace pravdépodobnosti
z jednolivych kategorii

identification probability (/P)

IP1 = 0.5*%pN + (1-pPe) + pE + 0.5*pPc + (1-pC), (1)
IP2 = (1-pN) + 0.5*pPe + pE + 0.5*pPc + (1-pC), (2)
IP3 = (-pN) + (pPe-0.5) + pE + (pPc-0.5) + (-pC), (3)

where pN, pPe, pE, pPc, and pC indicate the probability of classes: noise,
part-event, event, part-coda, and coda
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Vetsi datovy sou
identifikace 200 z 660
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Shrnuti:

Uspésna identifikace testovacich jevu

3 casti:

* VStup L x Kx Ndim (pocet kandlc)

e zpracovani  standardni

* vystup kombinace pravdepodobnosti
Plany:

* slabé AE jevy s nekompletnim seismogramem
* realna data

Podekovani:
za TCC ??,
které je nejen ‘prijemné’ && ‘inspirativni’ (alespori jeden pfipad ©)










