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Abstract

Automatic recognition and tracking systems of aerial targets are of particular importance in the battle field. These
types of systems use visual sensors, have the ability to be installed on various military systems, and are suitable for
discovering and tracking low-altitude targets. In this manuscript, a convolutional neural network was designed to
recognize the type of aerial targets (cargo, aerobatics, fighter and missile) and then target tracking using a pre-
trained network (GoogLeNet) and transfer learning in the form of a region with convolutional neural network was
done. The recognition accuracy of aerial targets in the test data set is 96.3%. On the other hand, the overlap value
between the actual and predicted bounding box of target in the test data set for cargo and aerobatics plane, fighter
and missile is 0.61, 0.66, 0.64 and 0.5 1, respectively, which shows the desirable accuracy of the developed model for

targets tracking in consecutive frames.
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Optical systems
* Automatic target recognition
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% Scale-invariant feature transform

' Histogram of oriented gradients

! Cross correlation

'2 Affine scale-invariant feature transform
** Template Matching

“ Clutter

 Occlusion

¢ Mean-shift
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Computer vision

? Region of interest

® Feature matching

* Edge detection

® Color based segmentation
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Clustering

7 Fuzzy C-mean
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Self-organizing map
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® Artificial Neural Network
® Convolution
7 Pooling
& Rectified linear unit
° Over-fitting
10
Feature map
" Sub-sampling

© Fully connected layer
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! Deep belief network
? Convolutional neural networks
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Bounding box
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Transfer learning
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