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Performance Improvement Method of Convolutional Neural Network
Using Agile Activation Function

Na Young Kong' - Young Min Ko™ + Sun Woo Ko™

ABSTRACT

The convolutional neural network is composed of convolutional layers and fully connected layers. The nonlinear activation function
is used in each layer of the convolutional layer and the fully connected layer. The activation function being used in a neural network
is a function that simulates the method of transmitting information in a neuron that can transmit a signal and not send a signal if the
input signal is above a certain criterion when transmitting a signal between neurons. The conventional activation function does not have
a relationship with the loss function, so the process of finding the optimal solution is slow. In order to improve this, an agile activation
function that generalizes the activation function is proposed. The agile activation function can improve the performance of the deep
neural network in a way that selects the optimal agile parameter through the learning process using the primary differential coefficient
of the loss function for the agile parameter in the backpropagation process. Through the MNIST classification problem, we have identified
that agile activation functions have superior performance over conventional activation functions.
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Fig. 1. Structure of Convolutional Neural Network
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Table 1. Activation functions for Performance Evaluation

Convolutional | Fully Connected Iteration
n Loss Value
Layer Layer Counts
1 Sigmoid ReLU 0.18850 5030
2 Sigmoid Agile ReLU 0.16094 5045
3 Sigmoid Agile Sigmoid 0.14456 9908
4 Agile Sigmoid ReLU 0.16259 5036
5 Agile Sigmoid Agile ReLU 0.16684 4317
6 Agile Sigmoid | Agile Sigmoid 0.15600 7808
7 ReLU ReLU 0.18127 1187
8 ReLU Agile ReLU 0.17529 1187
9 ReLU Agile Sigmoid 0.16031 3400
10 Agile ReLU ReLU 0.17666 1050
11 Agile ReLU Agile ReLU 0.18261 809
12 Agile ReLU Agile Sigmoid 0.15027 3261
total test loss
251 —
=
15 4
10 T
0.5 Agile RelU Agilesigmaid
Ll
001, . . . - T
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Fig. 12. Loss Function Values in Each Activation
Function Combination
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