The Murata Science Foundation

HEACRE RN LB T — 7 —= v I BITS
Foy b7 — I HEE B LU hyperparameterd 2 ¥ i@ L FE DR
An Adaptive Meta Optimization Method with Evolutionary Computation
for Hyperparameter of Deep Learning

H298) F1100
HK&BIRE R (SN PSR S SR 2 e R =
Naoki Mori Associate professor, Graduate School of Engineering, Osaka Prefecture University

Recently, artificial intelligence (Al) has attracted attention as an essential fundamental
technology in society, because of its remarkably high performance.

For example, Alpha GO which has won one of the world's best player of Go, and Watson
which solves quizzes like human beings. Al has also been reported that it is superior to human
beings in several research fields.

In this research, we propose a new hyperparameter meta optimization method for deep
learning using an evolutionary approach to reduce tuning cost.

We adopt the Genetic Algorithm (GA), which is a search and optimization algorithm based
on the mechanism of natural evolution as an evolutionary computation.

The proposed method called *“Evolutionary Deep Learning" (evoDL) is expected to find
novel architectures of DL.

First, we focus on the deep convolutional neural network (DCNN).

The DCNN is one of the deep learning methods and is widely used in the image recognition
field. In this study, we used the architecture of AlexNet as the DCNN. AlexNet is one of the
most popular architectures of a DCNN.

Although the DCNN is a powerful method, tuning hyperparameters involves considerable
effort. To solve this problem, we applied to propose a novel evolutionary approach to finding
an excellent deep learning model by evoDL.

Computer simulations confirm the effectiveness of the evoDL taking image recognition
problems; the picture book recognition problem, the 4-scene comics problem and the sketch
recognition problem as the example.

We also show the analysis results to improve the effectiveness of the evoDL.

Finally, we show the evoDL can obtain the useful neural network with meta optimization of

hyperparameters.
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