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Abstract

Upgrading and improving radar systems within the defense system chain is of great
importance because radar target detection is vital to the proper and effective functioning of
defense processes and other related activities. Failure to detect radar targets is associated
with increased defense costs, reduced defense capabilities, and greater exposure to enemy
threats. Therefore, the main objective of the present study was to propose solutions for
improving target detection in neural-network-based radar systems. Radar target detection
(RTD) is a fundamental process in radar systems that is designed to distinguish and measure
targets against a complex background. Artificial intelligence and deep learning methods
have attracted considerable attention and have become practical solutions in radar signal
processing. Compared with conventional radar target detection methods, artificial-
intelligence-based methods can automatically extract features and produce more accurate
results. The use of artificial intelligence in radar target detection is considered a relatively
new concept. In this study, the applications of neural networks in radar target detection were
reviewed, and their potential limitations were discussed. Because maintaining the security
of defense systems and detecting existing targets are among the essential requirements of
every country, challenges such as insufficient detection accuracy, inadequate detection
reliability, and high error rates must be addressed. Accordingly, a filter was first designed
and implemented to improve the quality of the input signals. Subsequently, the VHDL code
for the proposed neural network was developed in the ISE environment and implemented
on a Spartan-6 FPGA to address radar target detection problems.
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1. Bidirectional Encoder Representations from Transformers
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