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Genetic algorithm based deep learning neural network
structure and hyperparameter optimization

Sanghyeop Leeﬂ Do-Young KangTh Jangsik Park'™"

ABSTRACT

Alzheimer’s disease is one of the challenges to tackle in the coming aging era and is attempting to
diagnose and predict through various biomarkers. While the application of various deep learning—based
technologies as powerful imaging technologies has recently expanded across the medical industry,
empirical design is not easy because there are various deep earning neural networks architecture and
categorical hyperparameters that rely on problems and data to solve. In this paper, we show the possibility
of optimizing a deep learning neural network structure and hyperparameters for Alzheimer’s disease

classification in amyloid brain images in a representative deep earning neural networks architecture using
genetic algorithms. It was observed that the optimal deep learning neural network structure and
hyperparameter were chosen as the values of the experiment were converging.

Key words: Alzheimer’s disease, Deep learning, Convolutional neural network, Genetic Algorithm,

PET/CT, FBB, Brain imaging
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Fig. 1. Flow chart of Genetic algorithm,
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Table 1. Configuration of gene,

Gene encoding | Binary
ReLU 0 00
Activation | Leaky ReLU 1 01
Clipped ReLU 2 10
SGDM 0 00
Optimizer | RMSProp 1 01
Adam 2 10
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Table 2. Experimental results for neural network structure and hyperparameters proposed by the genetic algorithm,

No. Max Accuracy | Min Accuracy Average F1 Score | FPR Best Network Structure and
(%) (%) Accuracy (%) (%) (%) hyperparameters

0 46.45 40.89 43.61 67.6 4291 | 0-11-1-01-111-1-01-110-1101-10-00

1 46.45 38.25 42.78 67.6 4291 | 0-11-1-01-111-1-01-110-1101-10-00

2 47.81 44.89 46.68 71.6 4264 | 0-11-1-10-111-1-01-110-1101-10-00

5 47.81 48.63 48.24 71.6 42.64 | 0-11-1-10-111-1-01-110-1101-10-00

10 64.64 58.49 61.56 7.2 32.58 | 1-01-1-10-111-1-01-110-1101-01-01

20 71.48 67.86 70.61 69.5 22.46 | 1-01-0-11-010-1-01-101-1101-10-00

50 82.64 80.84 81.85 67.8 20.97 | 1-11-1-10-111-1-11-011-0111-10-10
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