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lexture and complex patterns
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HUMans have been surpassead
oy machines In recognizing
texture and complex patterns.
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Vesuvius Challenge

Reading Images of carbonized papyrus dating
pack almost 2000 years.
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Ink mark

from the crackles.

Ing

In the figure, we can see the letter m emerg
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Vesuvius
Challenge

Runner-up for the award.
Elian Rafael Dal Pra,
Sean Johnson, Leonardo
Scabini, Rai Fernando Dal
Pra, Joao Vitor Brentigani
Torezan, Daniel Baldin
Franceschini, Bruno Pereira
Kellm, Marcelo Soccol
Gris, ¢ Odemir Martinez
Bruno.
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T2 Vesuvius Challenge 1003

Bl 02/ Pt Suar Tohncon, Looards Scabins 952024
Rt Fernando Dal Fré, Jodo Vilor Brenligari Date
Torezan, Danicl Baldin Franceschini, Bruno Pereira Kelim,
Marcely Soccol Gris, and Odemir Martinez Bruno £50.000

Pay to the order of

2025 Grand Prize Runner Up N at Frcediman

Memo Signhature

12112490 123456789 1001
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14M images organised in 21,000 groups.



= general

= not specific for specific visual attributes or problem



Information Sciences
Volume 555, May 2021, Pages 260-279

Analysis of activation maps through global

pooling measurements for texture classification

Rayner H. M. Condori  ®, Odemir M. Bruno ®* & &

32x14x14 64 x 14 x 14

32x28x28
Convolution Convolution

padding = 1, padding = 1,
kernel = 3x3, Max pooling kernel = 3x3, .
stride = 1 Kernel = 2x2 stride = 1 Stride = 2

+ Stride = 2 o
RelU RelU

3136 x 128

Flatten

® ClassA
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Advantages:

®x NoO need large datasets for training - statistical classifier

»x [Fast and better results
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Pattern Recognition
Volume 143, November 2023, 109802

RADAM: Texture recognition through

randomized aggregated encoding of deep
activation maps

Leonardo Scabini 2 ® O 7, Kallil M. Zielinski ¥, Lucas C. Ribas -, Wesley N. Gongolves_J.

Bernard De Baets °, Odemir M. Bruno ® 2 &

= (wh,z) X'
input depth-wise , ¢ ¢ ¢ ¢
¢ normalization soup of RAEs ’ Encoder gy linear layer W |
d ! X] —>{ Lz positional —» RAE; 5 (random weights)
1 Wh,z}) encoding - L'TT ¢
° - : g - é Sigmoid activation
= x - ’ Q g
= _ . @ concat + X 1 i g ¢
% 5 reshape (Wh, Z) g« Decoder f; :least squares
Q g —> ) .
e . k> solution with X"
: ’ aggregative :
d" 7 D, & L »(L,) activation map —>RAE,, l l l l
n }—> | output -
\/ (w.h.zy) ki output: decoder weights

(a) The proposed feature encoding module (RADAM). (b) Randomized Auto-encoder (RAE).




{000LYOPUO1UL0]
011 1006101906101

“apers With Code

{00000 [ AIUTO 1010 [ g 010 10

v - \ - y %
y ‘ . ,f - @\ \ [ o _ :
2 L el e v T . f 7 s
; ke b 3 \ pl g o Y o 4 o K
g R «Wia E ‘% N
7 B N » ¥ ‘ - 3
L v 2 . -
' d o v " R . iy -3
- o Ny 3w - B ¢ s -
\ * . 2 ’ R ; 3 ‘
o < \"‘»‘ B
L > L - .
B e
. P 23
& ‘ B N\ -
2 ' ‘ > T T
A o ‘ = = xR
e N
. ) %
.
, | a
[ > & [ :
2 Ao ;
$L“ STUT "
s by 2
: »
55 U i vt =
\ o
| Xipes .
.
3

il



T11 111 Tver0iea 0110000090006 1 U101
100000Q(\Ql(11, O 11100310%9101
m

Papers With Code 01
)10
w)\u Lm,q, JIR%7, vy (v 010

G000

RADAM (ConvNeXt-L)

NNCLR

Other models Models with highest Accuracy

Ranked as the best in literature from March 2023 to May 2024
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Physica A: Statistical Mechanics and its
Applications

volume 1 April 2023, 128585

pe o | Neurocomputing

+ 599, 28 September 2024, 128130

Structure and performance of fully
connected neural networks: Emerging
complex network properties

Improving deep neural network random
initialization through neuronal rewiring

Leonardo Scabini °® & &=, Bernard De Baets *, Odemir M. Bruno ©

Leonardo F.S. Scabini & &, Odemir M. Bruno
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w— 0_weights = 0. weights
— A rewiring ' PA rewiring

1st rewiring: output to input 2nd rewiring: input to output
connections, decreases connections, decreases

absolute input strength absolute output strength

epoe P 09

strength distribution for both input and output neurons




" — original weights
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PA rewiring
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validation acc. (%)
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(b) CIFAR10




What If we don't need to train
the network?

Without any training.
NO transter learning.



OAF 2019

International Conference on Image Analysis and Processing
- L ICIAP 2019: Image Analysis and Processing — ICIAP 2019 pp 192-202 | Cite as

Evaluating Deep Convolutional Neural Networks as
Texture Feature Extractors

Leonardo F. S. Scabini i, Rayner H. M. Condori, Lucas C. Ribas & Odemir M. Bruno

First Online: 02 September 2019

1547 Accesses
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Advantages:

= NO need large datasets for training - statistical classifier
®x No training, no iImagenet
= | ight and fast

® | ab for finding new DL architectures and backbones



Al applied to Complex

Systems
Chaos theory
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Chaos theory —
s chaos really unpredictable’”



& LL Chaos, Solitons & Fractals

e 192, March 2025, 116034

Forecasting chaotic time series: Comparative
performance of LSTM-based and
Transformer-based neural network

Jodio valle & &, Odemir Martinez Bruno & &




Chaos, Solitons & Fractals
Volume 161, August 2022, 112296

Chaotical PRNG based on composition of

logistic and tent maps using deep-zoom ulzy(1 —T'zy), if 2, <

pl'(l —z)[1 = T'(1 — )], if x4 >

1

Jodo Valle ¢, Jeaneth Machicao ® ® ¢, Odemir M. Bruno ®! 2,

(fog)(xt11) = {




Control parameter

Time Series 1 p = 3.854 0.019 -

Time Series 2 p = 3.874 0.456 23.1
Time Series 3 u=4.0 0.693 26.8
Time Series4 p = 3.999and I' = 1.323 0.856 28.4
Time Series 5 p =3.999and ' = 1.686 1.051 341
Time Series 6 g =3.999and ' = 1.989 1:253 33.9

Lyapunov exponent (A) Tests passed in TestUO1 [%]
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Chaos theory — Can
ergodicity be grasped?



Learning the ergodicity of chaotic systems with
generative adversarial networks

Joao Valle™?, Bernard De Baets?. Odemir M. Bruno™*

“Scientific Computing Group, Sao Carlos Institute of Physics, Uniwversity of Sao Paulo,
USP, PO Box 369, 13560-970, Sdo Carlos, SP, Brazil

"'KER,’JIT, Department of Data Analysis and Mathematical Modelling, Ghent University,
C'oupure links 653, postal code 9000, Ghent, Belgium




tent map : U= 1.5¢5




tent map : u=1.989




Average logistic map
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Scientific Computing Group
http://scyg.ifsc.usp.br
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