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Periscope Detection Using Hough Transform by Selecting Parameters Based on
Ship-Borne X-Band Multi-Function Radar
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Abstract

It is difficult to detect a stationary or slow-moving periscope having a small radar cross-section in a maritime environment. This
paper presents a periscope detection method using the Hough transform by selecting parameters based on an active electronically scanned
array ship-bome X-band multi-function radar. The method was evaluated through modeling and simulation.
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Fig. 1. Hough transform, mathematical expression (1).
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Fig. 2. Hough transform, mathematical expression (2).
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Table. 1. Radar/environment parameter.

Parameter Value
PRF (=1/PRI)
(PRF: pulse repetition frequency) 5 kHz
(PRI: pulse repetition interval)
Pulse width 8 us
SCW pulse num. 4
(SCW: stepped chirp waveform)
Frequency bandwidth of one pulse 75 MHz
Frequency bandw@th after SCW 300 Mz
processing
Radar altitude 35 m
Center frequency X-band
Polarization V-pol.
Azimuth beam width 2.7°
Elevation beam width 2.7°
Accumulation beam num. (N) 25
1** threshold 2 dB
M(Fig. 4. M/N criteria) 17
Integration time 5 sec
Sea state 2
Required Pd 0.9

7 2. Aedolds A8 £4 AZ/EE/RCS
Table. 2. Target range/velocity/RCS for simulation.

Target No. Range Velocity RCS
Target 1 7 km 10 m/s 0.01 m’
Target 2 15 km —5 m/s 0.01 m?
Target 3 15 km —20 m/s 200 m’
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