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Otimização
• Marc Toussaint [1] 

• Gradient-based optimization (1st order methods)


• Plain grad., steepest descent, conjugate grad., Rprop, stochastic 
grad.


• Black box optimization (“0th order methods”)


• Evolutionary Algorithms 


• "Blackbox optimization is often related to learning”


• e.g. PSO


• (Tendência) convergência mais rápida [2] [3] [4]
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[1] Marc Toussaint. Optimization Course SS 13 U Stuttgart. https://ipvs.informatik.uni-stuttgart.de/mlr/marc/teaching/13-Optimization/.
[2] MOHAGHEGI, S. et al. A comparison of pso and backpropagation for training rbf neural networks for identification of a power system with 
statcom. In: IEEE. Swarm Intelligence Symposium, 2005. SIS 2005. Proceedings 2005 IEEE. [S.l.], 2005. p. 381–384 
[3] GUDISE, V. G.; VENAYAGAMOORTHY, G. K. Comparison of particle swarm optimization and backpropagation as training algorithms for neural 
networks. In: IEEE. Proceedings of the 2003 IEEE Swarm Intelligence Symposium. SIS’03 (Cat. No. 03EX706). [S.l.], 2003. p. 110–117.
[4] Yinyu Ye. Zero-Order and First-Order Optimization Algorithms I. https://web.stanford.edu/class/msande311/lecture10.pdf

https://web.stanford.edu/class/msande311/lecture10.pdf


Objetivo

• Comparar a performance de um modelo de Rede 
Neural em diferentes problemas de regressão


• Treinamento:


• SGD 

• Evolutionary Algorithms (“Swarm-Based”) + SGD
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Otimização
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• Particle Swarm Optimization (PSO) [11]

1 https://github.com/SISDevelop/SwarmPackagePy

1

[11] Shi, Y. (2001). Particle swarm optimization: developments, applications and resources. In evolutionary computation, 2001. Proceedings of the 2001 Congress 
on (Vol. 1, pp. 81-86). IEEE. 



• Whale Swarm Algorithm [12]

Otimização
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1 https://github.com/SISDevelop/SwarmPackagePy

1

[12] Mirjalili, S., & Lewis, A. (2016). The whale optimization algorithm. Advances in Engineering Software, 95, 51-67.



Otimização
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• Firefly Algorithm [13]

1 https://github.com/SISDevelop/SwarmPackagePy

1

[13] Yang, X. S., & He, X. (2013). Firefly algorithm: recent advances and applications. arXiv preprint arXiv:1308.3898. 



Otimização
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• Harmony Search [14]

1 https://github.com/SISDevelop/SwarmPackagePy

1

[14] Geem, Z. W., Kim, J. H., & Loganathan, G. V. (2001). A new heuristic optimization algorithm: harmony search. simulation, 76(2), 60-68.



Otimização
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• Bat Algorithm [15]

1 https://github.com/SISDevelop/SwarmPackagePy

1

[15] Yang, X. S. (2010). A new metaheuristic bat-inspired algorithm. In Nature inspired cooperative 
strategies for optimization (NICSO 2010) (pp. 65-74). Springer, Berlin, Heidelberg.



Computação Evolutiva

Swarm-Based Algorithm

Execução
iterações

Resultados

Amostra
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Otimização

1 https://github.com/SISDevelop/SwarmPackagePy

1
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Método
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Problemas de Regressão
Atributos Tamanho Objetivo Fonte

Abalone [5] 8 4177 Rings UCI: https://archive.ics.uci.edu/ml/
datasets/abalone

Bank [6] 33 8192 rej Delve: https://www.cs.toronto.edu/
~delve/data/bank/desc.html

Boston [7] 14 506
Median value of 
owner-occupied 
homes (MEDV)

Delve: https://www.cs.toronto.edu/
~delve/data/boston/desc.html

Forward 
Kinematics 

[8]
33 8192 y Delve: https://www.cs.toronto.edu/

~delve/data/kin/desc.html

Computer 
System Activity 

[9]
22 8192 % CPU 

usage
Delve: https://www.cs.toronto.edu/
~delve/data/comp-activ/desc.html

add10 [10] 11 9792 y Delve: https://www.cs.toronto.edu/
~delve/data/add10/desc.html
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https://archive.ics.uci.edu/ml/datasets/abalone
https://www.cs.toronto.edu/~delve/data/bank/desc.html
https://www.cs.toronto.edu/~delve/data/boston/desc.html
https://www.cs.toronto.edu/~delve/data/kin/desc.html
https://www.cs.toronto.edu/~delve/data/comp-activ/desc.html
https://www.cs.toronto.edu/~delve/data/add10/desc.html


Keras
W1

W2

Bias, sigmoid 
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Implementação

• Keras

Model Weights
.getWeights()

Opt
reshape

.setWeights()
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Implementação
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Modelos
Epochs

SGD 200

SGD 150

SGD 100

PSO+SGD (60) 90

BA+SGD (60) 90

FA+SGD (60) 90

WSA+SGD (60) 90

HS+SGD (60) 90
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Resultados
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Diminuição do Erro Aumento do Erro
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Diminuição do Erro Aumento do Erro
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Diminuição do Erro Aumento do Erro
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