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Strategy

Trial and Error – Multidimensional optimization– Parameters/Properties unknown

Schleder et al., Journal of Physics: Materials 2 (3)

Only the best candidates have to be synthesized,
characterized and tested, resulting in large cost and time savings
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Seif et al., Nature Physics (September 2020) 

https://doi.org/10.1038/s41567-020-1018-2

"...we have used various techniques to interpret what the network 

learns. In particular, by examining the optimized parameter values 

that emerge from the training, we have been able to identify which 

physical quantities the network uses to guess the direction of time’s 

arrow. In this sense, our study represents a step toward AI 

driven discovery of physical concepts."

Raissi et al., Science 367, 1026–1030 (2020)

Can machines discover emergence phenomena in Physics ? 



Can machines learn Physics 

without knowing the laws of Physics?

"...we have used various techniques to interpret what the network 

learns. In particular, by examining the optimized parameter values 

that emerge from the training, we have been able to identify which 

physical quantities the network uses to guess the direction of time’s 

arrow. In this sense, our study represents a step toward AI 

driven discovery of physical concepts."

Raissi et al., Science 367, 1026–1030 (2020)

Seif et al., Nature Physics (September 2020) 

https://doi.org/10.1038/s41567-020-1018-2



Objeto com seção transversal circular de raio R e massa m, desce

rolando um plano inclinado com ângulo θ, sem deslizar

Aplicando a Segunda Lei de Newton: 

cmatres maFmgsenF =−= RFI atcmext == 

rotação:

R

acm=

cm
cm

at a
R

I
F

2
= cmcm2

cm maa
R

I
mgsen =−

2

cm
cm

mR

I
1

gsen
a

+

=


translação:

Rolamento sem deslizamento num plano inclinado



❑ Cilindro:

❑ Esfera:

❑ Anel:
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Esfera chega primeiro!

Rolando de um plano inclinado: qual chega primeiro?
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Energia cinética final = Energia Potencial

Força de atrito não realiza trabalho. No

ponto de contato não há deslocamento.

Qual a velocidade e energia cinética no final da rampa?
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Qual seria o maior ângulo para que não houvesse deslizamento?

Por outro lado:
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The regression models

Neural network
(MLPRegressor)

These are computational 

models inspired by a 

nervous system that are 

capable of machine 

learning as well as pattern 

recognition.

Support Vector Regressor
(SVR)

SVR tries to delimit data by 

analysing the boundary 

points through vectors that 

indicate which division best 

fit data.

Decisions tree
(XGBoost)

It is a predictive a powerful 

modeling approach of 

achieving high accuracy. 

Euclidean distance
(KNN)

The KNN algorithm uses 

euclidian distance to 

predict the values of any 

new data points.

division of the sample space

This model works with the idea of 

decision tree ensembles that use 

gradient boosting structures.
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Compilar os dados:

# Colunas necessárias na tabela

colunas = ['Objeto', 'Ângulo (°)', 'Distancia (m)', 
'Altura (m)', 'Tempo (s)',

'Velocidade Média (m/s)']

21

Experimento



https://colab.research.google.com/drive/1lREMtTsMMiXomdE
Hq9NAjz5WN2lY9kd2#scrollTo=8HPhuGHDKpsj
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Acessar o notebook em Python
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Salve uma cópia no seu google drive



Objeto;Ângulo (°);Distancia (m);Altura (m);Tempo (s);Velocidade Média (m/s)

esfera;7.73;1.0;0.134505045;1.33;0.7518796992481203

esfera;7.73;1.0;0.134505045;1.49;0.6711409395973155

esfera;7.73;1.0;0.134505045;1.49;0.6711409395973155

esfera;7.73;1.0;0.134505045;1.4;0.7142857142857143

esfera;7.73;1.0;0.134505045;1.31;0.76335877862595
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Tabela já existente



# exemplo/sugestão de como carregar seus dados, 

supondo 2 medidas

tabela_dict['Objeto'] = ['esfera', 'esfera']

tabela_dict['Ângulo (°)'] = [8.3, 7.73]

tabela_dict['Distancia (m)'] = [1.0, 1.0]

tabela_dict['Altura (m)'] = [0.25, 0.134505]

tabela_dict['Tempo (s)'] = [0.90, 1.33]
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Carregar a tabela de vocês
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