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The principal aim of utilizing maritime surveillance radar systems is to radar
target detection(RTD) in the maritime setting, and to make informed decisions
regarding their presence or absence. Numerous techniques have been put forth
for the detection of radar targets, with constant false alarm rate (CFAR)
methods serving as the most extensively accepted and prevalent. However,
Despite the good performance exhibited by the previously mentioned methods
in” detecting narrow (impulsive) targets, the high amplitude of several
successive range-gates renders them incapable of detecting long targets. In this
article, an iterative recurrent method founded on the smallest cell of the constant
false alarm rate (ISO-CFAR) has been proposed, which enables the detection
of long radar targets. To achieve this, range gates produced by each radar
processing are regarded as the input for CA, GO, SO, and proposed ISO CFAR
and the performance of the aforementioned detectors is assessed and contrasted
for detecting the start, end, and length of the target cells. The results reveal a
noteworthy enhancement in the probability of detecting target cells through the
use of the proposed CFAR detector as compared to the aforementioned CFAR
detectors that are commonly employed in radar systems.
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2Radio Detection and Ranging (Radar)
$Radar Target Detection (RTD)

4 Jammer

5Clutter

® Probability of Detection (Pp)
"Probability of False alarm (Pf,)

8 Constant false alarm rates (CFAR)

% Cell under test

10 Reference delay cell

1 Guard cell

12 Cell averaging Constant false alarm rate(CA-
CFAR)

13 Greatest of Constant false alarm rate(GO-CFAR)
14 Smallest of Constant false alarm rate(SO-CFAR)
5 homogeneous environment

6 Maritime Surveillance Radar (MSR)

17 Extended target

18 Miss Detection

19 Resolution range

20 Single-point target
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22\Warship
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24 Cruise Ship
% Extended target Constant false alarm rate detector

% |terative. Smallest of Constant false alarm
rate(ISO-CFAR)

27 Signal Processing consideration

8 Linear Frequency Modulation (LFM)
¥ Integrated pulses

30 Radar Cross Section (RCS)

31 Wiener-Khinchin theorem

32 Sea illuminated patch

33 Beam width

3¢ Grazing angle

33 Institution of Engineering and Technology (IET)
36 Georgia Institute of Technology (GIT)
37 Slant range

38 Beam shape and Pulse compression

3 Azimuth

40 Pulse Repetition Interval (PRI)

“ Duty Cycle

2 Side lob level

%3 Hann windows
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# Range Gates 48 Signal to Clutter plus Noise ratio (SCNR)
4 Finite Impulse Response (FIR) # Fast Fourier Transform (FFT)

6 Rotation speed 30 Coherent Integration

47 Pulse Repetition Frequency (PRF) 3T Suppress to Noise level
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