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Improvement of Detection Performance for Tanks in
Aerial Image Using Data Augmentation
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Abstract Recently, with the development of object detection technology, an automatic technology that
recognizes multiple objects of various sizes and shapes in images taken in the air is being implemented.
Great advantages exist if the technology is applied to military aerial surveillance and reconnaissance. On
the other hand, the largest limitation is that accessing military data is difficult because the security and
the amount of open data are also insufficient. This study was conducted to address these limitations.
First, four data augmentation techniques were selected for application to the aerial surveillance and
reconnaissance field. Each technique reflects the characteristics of aerial images and the operating
environment. The data shortage problem was solved by applying the technique to tank images opened
online. Subsequently, a tank detection experiment was conducted for each dataset. Through the
experimental results, the effect of data augmentation and the suitable data augmentation technique for
airborne surveillance and reconnaissance weapon systems were confirmed. It is expected to help

construct the database of related weapon systems.
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Fig. 1. The problem of insufficient data (Revised from [6])
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Table 1. Classification of image data augmentation
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approaches

Basic image

. K Meta learning
manipulation

Kernel Filters Neural

Adversarial Training Augmentation
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Table 2. Existing object detection using data

augmentation
Researcher Target data augmentation
Lee et al. aircraft edge, flip, crop, jitt
Kweon er al. ship cGAN
Mosaic augmentation
H t al. tank ’
wang et a an SinGAN, RandAugment
Hwang er al. military obstacle SinGAN
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Fig. 3. The architecture of YOLOv5 method (Revised from [12])
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Fig. 5. Original tank dataset
(a) Roboflow tank dataset (b) tank images from
aerial(top) (c) tank images from aerial(top-side)
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Fig. 8. Training loss/testing loss during Training
(a) training loss (b) testing loss

Name #1(original) #2(rotation) #3(zoom-out) #4(noise) #5(remove)
Experiment A B A B A B A B A B
original 90 150 90 150 90 150 90 150 90 150
Train set
augmentation 0 0 150 150 150 150 150 150 150 150
Test set 60 30 60 30 60 30 60 30 60 30
Total 150 180 300 330 300 330 300 330 300 330

233



fill‘

WeH7|&etsl =2 A AM244 A5E, 2023

2 Ao ARSS LEE 5 FL IntelR)
Xeon(R) CPU @ 2.20GHz, 8GB RAM, Windows 10
64bit, Intel(R) Iris(R) Xe Graphicse]d, H|oJ€
7149 &H&3 YOLOv5s Ay
(Google colaboratory pro)s 83131l Al53
3 342 Table 49+ 2t

e} =
ER= =

Table 4. Google colaboratory pro environment

GPU
Tesla T4

RAM
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CUDA
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Framework

Pytorch 1.13

Python
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Table 5. Confusion Matrix
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Ground truth
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Positive TP FN
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Table 6. Comparison of AP for each dataset
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