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A Model for Detecting Targets and Classifying Pulses of 6-Antenna
Radar Systems with Neural Networks Optimized by Genetic Algorithm

Abstract

In this research, a model for detecting targets and classifying the pulses received by the 6-antenna radar
system using artificial neural networks optimized by genetic algorithm is presented. The proposed model
consists of two main parts: clustering and classification. In the clustering process, the different pulses
received by each of the radar antennas are clustered in such a way that the pulses of each target are placed
in the cluster of the same target, and finally the results of clustering with different algorithms are evaluated
by Dunn index. In the classification process, using the neural network, the target angle is predicted, the
characteristics of which are received by the antennas, and the weights and biases of the neural network are
optimized by a genetic algorithm. To adjust the parameters, Taguchi method has been used to select the
best values of the parameters and the neural network has been trained with these values, and as a result, the
accuracy of predicting the received pulse angle has increased to 98.55%.
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Begin

Load samples of dataset

Normalize features

Set the percent of the training (xtr%) and testing data(xts%o)

Divide xtr% of dataset as training and xts% for testing dataset.

%Network Structure:

Set the number of neurons in input, hidden and output layers

Generate neural network structure

%Train network Using Genetic Algorithm:

Set population size

Set number of generation

Set crossover rate

Set mutation rate

Initialize population with random candidate solution

Evaluate each candidate based on the difference between real output and estimate output in Neural

Network trained with the value of each chromosome

Set the best fit, bestSol

Set iteration <0

do while (iteration < numOfGen)
Select the best fit individual for parents based on the result of network
Apply crossover on structure of the selected parents
Apply mutation on structure of the solution
Evaluate the fitness of new individuals based on the result of network
Replace least fit individual in the population with new individuals
Update the bestSol
Iteration++

endwhile

Return the bestSol
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18 Pulse repetition frequency
19 Time of arrival
20 Pylse width
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Main Effects Plot for Means
Data Means
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