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[Abstract]

Currently, deep-learning technology is used in various fields. In order to apply deep learning, model configuration is important,
but data sets for learning and testing are also important. For the accuracy of the deep learning model, the size of the training
dataset is very important because the dataset has a significant impact on accuracy. Also, the more data collected in various
environments, the higher the accuracy. This consumes capital to collect a large amount of data. However, when a data set can
not be collected due to a limited environment, a new data set is created through a transformation operation such as rotating or
enlarging existing data. In this study, we propose a study on the effect of generation, mating, and mutation of genetic algorithms

on accuracy of data inflation in the process of generating and learning data sets.
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Table 1. ImageDataGenerator property

Name Contents

rotation_range Rotation within the angular range

width_shift_range Move in horizontal range

height_shift_range Move in vertical range

shear_range Rotation in Shear Strength

zoom_range Zoom in / out of image in range

horizontal_flip Flip image horizontally

vertical_flip Flip image vertically
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Table 2. Experimental Environment
Type Description
CPU Intel(R) Core(TM) i5 7200U 2.7GHz
RAM 8GB DDR4 Memory
GPU NVIDIA GeForce 940MX Graphics with
2GB Graphic Memory
Development Langage Python3
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Fig. 5. Part of the datasets used in this experiment
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Table 3 Result of average accuracy per generation
Average Top 5 Best
Accuracy Accuracy Accuracy
Generation 1 49.33% 58.67% 66.67%
Generation 2 48.00% 56.00% 66.67%
Generation 3 56.67% 64.00% 66.67%
Generation 4 54.67% 61.33% 66.67%
Generation 5 58.00% 62.67% 73.33%
Generation 6 53.33% 65.33% 73.33%
Generation 7 52.67% 65.34% 66.67%
Generation 8 70.67% 74.67% 86.67%
Generation 9 70.67% 80.00% 86.67%
Generation 10 71.33% 74.66% 80.00%
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Table 4 Comparison of human generated data with genetic
algorithm applied data
basic human genetic algorithm
data generated data| applied data
rotation_range - 90 19
width_shift_range - 0.1 0.01
height_shift_range - 0.1 0.56
shear_range - 0.5 0.94
zoom_range_min - 0.8 0.7
zoom_range_max — 1.5 1.58
horizontal_flip - TRUE TRUE
vertical_flip - TRUE FALSE
accuracy 40% 73.33% 86.67%
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