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Abstract Recent developments in autonomous driving technology have resulted in the introductions of
unmanned and artificial intelligence technologies, such as ground-based maneuvering weapon systems.
In particular, when ground-based maneuvering weapon systems are unmanned, artificial intelligence
technologies that accurately classify military obstacles are required to determine how to overcome these
obstacles. To enable artificial intelligence to accurately classify military obstacles, image data on military
obstacles must be secured. However, this is limited by security concerns. Therefore, we attempted to
solve this problem using the SinGAN (Single Generative Adversarial Network) model, which generates
large numbers of images to augment military obstacle data. This model also shows whether classification
accuracy is improved by the Google Teachable Machine of the MobileNet model, a lightweight deep
learning model that overcomes the difficulty posed by the high computation requirements of

CNN(Convolutional Neural Network) technology application in an external environment.
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Basic Image Manipulations Deep Learning Approaches

- Geometric Transformations . o
. - Adversarial Training
- Color Space Transformations
- Mixing Images - Neural Style Trsnfer
- Random Erasing .
. - GAN Data Augmentation
- Kernel Filters

Fig. 1. Methods of data augmentation
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Fig. 2. SinGAN pipeline[8]
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Fig. 5. Image augmentation using on SinGAN
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Fig. 6. Rockfall obstacle generated on scale n
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Table 2. Value of hyperparameter on basic dataset

model
B/L/E Test Min. test Optimal
accuracy loss epoch
16/0.001/150 0.9812 0.1027 58
16/0.0001/150 0.9571 0.1821 109
16/0.00001/150 9) ) 9)
16/0.00001/500 0.8998 0.3872 327
32/0.001/150 0.9189 0.1271 9
32/0.0001/150 0.9372 0.2183 39
32/0.00001/150 U U U
32/0.00001/500 0.9023 0.3129 387
64/0.001/150 0.9717 0.1513 80
64/0.0001/150 0.9635 0.1728 139
64/0.00001/150 U U U
64/0.00001/500 0.9027 0.2672 298

* B : Batch size / L : Learning rate / E : Epoch /
U : Underfitting

Table 3. Value of hyperparameter on augmented
dataset model

B/L/E Test Min. test Optimal

accuracy loss epoch
16/0.001/150 0.9802 0.0659 11
16/0.0001/150 0.9736 0.0590 75
16/0.00001/150 9) ) 9)
16/0.00001/500 0.9736 0.0790 195
32/0.001/150 0.9802 0.0636 8
32/0.0001/150 0.9736 0.0913 61
32/0.00001/150 U U U
32/0.00001/500 0.9802 0.0862 273
64/0.001/150 0.9802 0.0887 16
64/0.0001/150 U U U
64/0.0001/500 0.9736 0.0678 250
64/0.00001/150 U ) U
64/0.00001/500 U U U
64/0.00001/1000 0.9736 0.0644 702

* B : Batch size / L : Learning rate / E : Epoch /
U : Underfitting
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Table 4. Accuracy of dataset 1

Accuracy(%) X
Class Basic Augmented | : Rate Ofa
dataset dataset inerease(%)
Manuever road 100 100 0
Rockfall 88 98 +10
Minefield 95 100 +5
Road crator 88 98 +10
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Table 5. Spec of RC-car

Width Length Height Max velocity
19.5 cm 32 cm 12 cm 25 km/h
Camera ‘ 300 thousand pixel(640 x 480)
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Table 6. Comparison of basic dataset and augmented

dataset
Accuracy(%)
2 Rate of
Class Basic Augmented increase(%)
dataset dataset

Manuever road 90.3 99 +8.7
Rockfall 93.7 97.1 +3.4
Minefield 98.4 98.7 +0.3
Road crator 87.1 98.3 +11.2
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