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Abstract

This paper reports a study conducted to design a seeker required for active homing on a guided missile through Simulink. The
designed seeker consists of a transmitter that can propagate a radiofrequency (RF) pulse signal and a receiver that receives an RF
reflected signal. The receiver performs range tracking by utilizing a range gate. Additionally, it was designed to perform LOS angle
tracking by utilizing an amplitude-comparison monopulse antenna and a gimbal control system. The seeker has three conversion modes:
acquisition, track, and search. The designed seeker was verified by providing it the measurements required for guided control. The
missile using the designed seeker accurately hit the target.
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Table 1. Gimbal control system parameters.

Description Value Unit
Position controller : 7, 2
Speed controller : P, 200
L 0.8 H
R 10 0
K, 0.032 N-m/A
J 0.002 Kg - m?
K, 2 V- s/rad
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Table 2. Designed antenna parameters.

Description Value Unit
Antenna efficiency 60 %
Antenna element diameter 0.125 m

Transmit frequency 10 GHz
Transmit power 8 kW
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Fig. 11. Sum gain pattern (transmit power).
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Table 3. Search mode algorithm parameter.

Description Value Unit
Range search gate width (RST) 12 1“s
Range search rate (RSR) 25 usls
Azimuth search rate (ASR) 6 Degree/s
Azimuth search width (AST) 30 Degree
Elevation search width (EST) 0.05 Degree
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Table 4. Missile guidance simulation initial parameters.

Description Value Unit
Missile position [6000, 0, —10] m
Ship position [0, 0, —10] m
Missile speed 300 m/s
Ship speed 20 m/s
Missile initial angle 0, —15 Degree
Ship initial angle —90 Degree
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Fig. 19. Disturbance body angle and seeker gimbal angle.
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Fig. 20. Tracking azimuth error of monopulse receiver.
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Anti-Ship Missile Simulator
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Fig. 21. Guided trajectory of missile (1).
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Anti-Ship Missile Simulator
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Fig. 22. Guided trajectory of missile (2).
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Fig. 23. Range estimation result of guidance simulation (2).
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