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Groups of activation function
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Groups of Activation function
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Grouping the activationkfunction
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Fractional calculus

Is it possible to generate the 1.5 Derivative?
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Fractional derivative ICPR::
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Gamma Function ICPR
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Generalized RelLU
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Generalized Sigmoid

Softplus
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Generalized Hyperbolic Tangent ICPR::
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Generalized swish ICPR:
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o . ulll:
Adaptive activation function ICPR. .

The neurons of the NN were modified to adjust not only their weights, but also their activation function.

The parameter a represents the derivative order of the activation function, producing a generalization,
it means an activation function that can morph from softplus to sigmoid to bell-like shape, for the best

result.
softplus
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Learning RelLU ICPR
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Adaptive activation function

The results using this technology in comparison with academic state-of-the-art neural nets shows
performance improvements for image recognition datasets, with no increase in parameter size.

* The optimal solution is not a combination of
the known activation functions:
It is a fractional value

* Using AAF in 18 layers gives 95.08% accuracy :

18(AAF)Layers = 1000 Layers in CIFAR10

* Two Percent Improvement with similar
number of parameters
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CIFAR10 Results

ICPR

Table 1. Comparing ResNetl8* (with adaptive activation function)
Vs reported ResNet topologies
Neural Network  Depth  #Parameters  Accuracy%
ResNet18 18 1M 93.02
ResNet50 50 25.6M 93.62
ResNet100 100 44 5M 93.75
ResNet18* 18 1M 95.08
: Training for a (rand init ) Training for a (zero init )
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Activation function

Sigmoid Hyperbolic Tangent
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Fa m | ly Of g fO U pS Approximates this family ICPRZ
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TABLE 111
COMPARING SEVERAL RESHNET TOPOLOGIES WITH AND WITHOUT
ADAPTIVE ACTIVATION FURCTION [ AAF)

Meural Network  #Param Original®%  With AAF%
ResNetls 027TM + 1376 91.25 92.74
ResNet34 046M + 2272 925 94.01

- ResNetd44 0.66M + 3168 9283 94.39
ResNet56 (0.E5M + 4064 93003 H4.44
ResNetl10 1.7TM + 4960 93.57 94.52
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