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Texture and complex patterns



http://scg.ifsc.usp.br/dataset/1200Tex.php

1200tex - benchmark dataset









Humans have been surpassed 
by machines in recognizing 

texture and complex patterns.





Vesuvius Challenge
Reading images of carbonized papyrus dating 
back almost 2000 years.



impossible ???





In the figure, we can see the letter π emerging from the crackles.
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Vesuvius 
Challenge

Elian Rafael Dal Prá, 
Sean Johnson, Leonardo 
Scabini, Raí Fernando Dal 
Prá, João Vitor Brentigani 
Torezan, Daniel Baldin 
Franceschini, Bruno Pereira 
Kellm, Marcelo Soccol 
Gris, e Odemir Martinez 
Bruno.

Runner-up for the award.







Deep learning
Enhancing deep learning for specific visual 
attributes



14M images organised in 21,000 groups. 



general 

not specific for specific visual attributes or problem







No need large datasets for training - statistical classifier 

Fast and better results

Advantages:







Ranked as the best in literature from March 2023 to May 2024



Deep learning
opening the black box













What if we don’t need to train 
the network? 

Without any training.  
No transfer learning.





Current work: re-wiring and finding best 
random initializer automatically



No need large datasets for training - statistical classifier 

No training, no imagenet  

Light and fast 

Lab for finding new DL architectures and backbones

Advantages:



AI applied to Complex 
Systems
Chaos theory 



Chaos theory –  
Is chaos really unpredictable? 



xn+1 = rxn(1− xn)









Chaos theory – Can 
ergodicity be grasped? 



to 
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ar



tent map : u = 1.575



tent map : u = 1.989
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