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FIGURE 1: Volume of different datatypes over time from DMTN-135 data.
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Morphometrics

. Z |I original — Jrotated
A(9) = = - — Apy
( ) L Y original .

Z'Iori“ — L gimoothed|
ginal smoothed
S—»IOX( i )_Sbkg-

L I original -

EGG
K
— — " p(Zx) loglp(Ii)) -
k
- E(I
E(I) = E( ) , where0 < E(I) < 1and E., = log(K)
2Xn(n - 1) ; Jz: < .
(total homoneity)0<G<1 (total inh.r) |
Gy = Va — (1 — confluence)

CEIN -
con fluence = '

i vl

+ Gy, G, G,




Morphometrics




hittie://doi.ore/10:1093/mifirasl/so5a https://doi.org/10.1016/j.ascom.2019.100334

Morphometrics

» x,"« b
Monthly Notices *m .{:;’rn .
§ :ﬁ Astronomy and Computing
MNRAS 477, L101-L.105 (2018) doi:10.1093/mnrasi/sly(54 d e Volume 30, January 2020, 100334
Advance Access publication 2018 April 04 ELSEVIER

|Gradient pattern analysis applied to galaxy morphology

R. R. Rosa,'* R. R. de Carvalho,>* R. A. Sautter,' P. H. Barchi,'* D. H. Stalder,'~ T. Machine and Deep Learmng applled

C. Moura,? §. B. Rembold,* D. R. F. Morell® and N. C. Ferreira' to galaxy morphology - A
;'I‘ah"]:h(‘ww;)-"mwamh?; th . % Ni ~ ““ ms:s,;.;.zm( :lvg:::maz(m' 12245970, Brazil » d
Al vics Divisdon, National Instinee for « Resoarch | 2
‘NII)TF(’/H’UNA San Lorenzo, 2169-000, WW v 5 — - COmpal'atlve Stu y
* Departamento de Fisica, CCNE, Universidade Federal de Santa Maria, Sanss Maria, 97105900, Brazil
*DCET, Universidade Essadual de Santa Cruz, lhess, 45662-900, Brazil 0 01 <Z<O 3 P.H. Barchi ®® o © . R.R.de Carvalho “ %, R.R. Rosa °, R.A. Sautter °,
o : ; M. Soares-Santos ”, B.A.D. Marques °. E. Clug %, 1.5, Gongalves ,
SDSS Data Release 7 (Abazajian et al. 2009) mag > 17.78 SRR iRy

54,896 objects
SDSS-DR7 / GZ1

CAS EGG

16 A, =018 "= Eliptcal (6454) i Ag=0.19 " ENptical (6454)
https://doi.org/10.1093/mnras/stad3934 = adrl I ——
; (. 6
Monthly Notices o cAS A EGG 5
! - epnc (6454 |
0 : v s 5S - sl (43447) <
MNRAS 528, 82-107 (2024) by 5O
Adv Access publication 2023 D ber 21 s 0.6/
vao w
s 2 ,,4 04 -
Unveiling galaxy morphology through an unsupervised-su .. . .| .
approach 2s) ‘ ooy
’°‘T"- 06 :‘s L L X Y LI 75
I. Kolesnikov *,'#* V. M. Sampaio *,** R. R. de Carvalho,* C. Conselice,” S. B.| ™ r
C. L. Mendes' and R. R. Rosa "' 028 05/
' Instiruro Nacional de Pesquisas Expaciats, Sto José dos Campos, 12227-010 SF. Brazil 020 |
*Jodreil Bank Centre for Astrophysics, Unlversity of Manchester, Oxford Road, Manchester M13 9PL. UK |
*School of Phystcs and Astronomy. University of Notingham, University Park. Noriingham NG7 2RD, UK <oy © |
*NAT - Universidade Cidade de St Pauto, 01506-000 SP: Brazil a10! o4
S Universidade.k '
oos/ . o
Dominguéz Sanchéz et al. (2018) | ol
. -25 00 25 50 75 -25 00 1.2‘.':. S0 75
670,602 objects (+ T-Type Value) o 1o
“ 08l
02}
! 0.0/
- oo; ‘ S
| 04
-02}

04} 02| .

b2 T e & g v 2 LS Y s e 1
Thyoe Tiype

10




e
ROYAL ASTRONOMICAL SOCIETY
MNRAS 528, 82-107 (2024) httpsz//doi.org/10.1093/mnras/stad 3934
Advance Access publication 2023 December 21

Morphometrics

Unveiling galaxy morphology through an unsupervised-supervised hybrid
Cymorph 3.0 approach
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How can generative Al positively impact the
morphological classification of Galaxies?

\ The role of generative Al in training a hyper citizen bot for a Galaxy Zoo-like environment
Galaxy Zoo ’ y
https://github.com/indiradutta/DC_GAN

Deep Convolutional Generative Adversarial Network
e Junyanz/pytorch-
CycleGAN-and-pix2pix

SDSS-Generator

Citizen-bot-for-Galaxies
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ACDeep
A LSTM-AUTOENCODER
was trained and tested with data generated by p-model.

P-model: Meneveau, C., & Sreenivasan, PRL, 1987
c Time Wiridow: size Autoenconder sets PDF model
ol Series > = —> (with & without for
: & Thresholds : :
i — s | Input Anomalies) Anomalies
' it 1r=}% bt Jl A e e i
i 2 X © Normalized pmode! time series (dfn)(p=0.28)
8B s | 7
PSS VRS i (R | g = : LSTM
: Il @ 5] P-model-like Probability
1 | . ] e ot bbb, G Prediction
,,,,,,,,,,,,,,,,,,,,,,,, I,,,A,,___,_, e r= n 0 w2 L E ] 200 a0 2 hk:ﬁa 00 1000 ( UE) Model
Peak Detection and Shifted Probability Predictions with Shift l
= = ~
- Detection (red)
Eo &
E Probability
g RN ¢ ° for Disruptions
§ i (green)
o ° o "‘ .o
| LMLJ,MI., S Uu.uhu, ,tJm. l N 7'{» lI.uLqu kAN ul..,u._,xj
~ = = ~ -

EVTWeibullAnomalyDetector:
init (self, window size, threshold factor,
Lf.window size = window size
.threshold factor = threshold factor

Lf.anomaly threshold = anomaly threshold
f.extreme values = []
Lf.weibull params =




ACDeep

A control oriented strategy of disruption prediction to
avoid the configuration collapse of tokamak reactors

Andrea Murari, Riccardo Rossi, Teddy Craciunescu, Jesis Vega, JET Contributors & Michela Gelfusa &3

Nature Communications 15, Article number: 2424 (2024) | Cite this article
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Normalized Values / Probability
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Peak Detection and Anomaly Predictions Over Time
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Solar Physics & Space Weather

Automatically diagnose minor anomalies across multiple channels (or
pixels) as quickly as possible to predict a larger systemic anomaly
(disruption: a solar flare = solar noise storms = magnetic storm).




rt weibull min
, import Model
import Input, Dense

ort tensorflow as tf
tensorflow.keras.models import Sequential
t . import LSTM, Dense, RepeatVector, TimeDistributed

input dim = 1024 | 1 Z

input layer = Input(shape=(input dim,))

encoded = Dense(128, activation='relu')(input layer)
decoded = Dense(input dim, activation='sigmoid') (encoded)
autoencoder = Model(inputs=input layer, outputs=decoded)
autoencoder.compile(optimizer='adam’', loss='mse')

EVTWeibullAnomalyDetector:
init (self, window size, threshold factor, anomaly threshold):
self.window size = window size
self.threshold factor = threshold factor
self.anomaly threshold = anomaly threshold
self.extreme values = []
self.weibull params =
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