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Survivability for Airborne Platform on Encounter Scenarios where

Repeater-type Active Decoy Counteracts Active RF Seeker System Operating
Based on PN Guidance Law
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Abstract

We herein analyze the survivability of an airborne platform when an active decoy delivers jamming attacks against an active RF
seeker system that operates based on the proportional navigation guidance law. In encounter scenarios with various conditions, such
as platform maneuvering, the decoy’s RF specification, and the seeker’s approaching range and angles, the missed distance of the RF
seeker is evaluated. By comparing the missed distance with the proximity of the fuze range, the platform’s survivability is determined
and the survival area of the platform is drawn on several encounter scenarios.
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Table 1. Scenarios of airborne platform and active decoy.

Scenario 1 | Scenario 2 | Scenario 3

Dynamics (platform) Turn Turn Straight

Turn rate (platform) 2g 2g 0g
0.8 Mach | 04 Mach | 0.8 Mach
(0, 5,000, 2,000) [m] (global)
—y direction (global)

Velocity (platform)

Init. location (platform)

Init. direction (platform)

Ejection location (decoy) (=52, —1.3, 0.6) [m]
Ejection angle (decoy) 0p=0", ¢, =0"
Ejection force (decoy) 867 N
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Fig. 4. Initial approaching location of active RF seeker in
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Table 2. Simulation parameters and initial condition.

Objects Parameters Value or state
Antenna gain 10 dBi
Amp gain 15 dB
Decoy HPBW 90°
Antenna pattern end-fire, broad-side
Polarization CP
Frequency 16 GHz
Transmit power 1 kW
PRT 1 msec
Pulse width 1 psec
Chirp rate 60 MHz/ p1sec
Initial velocity 3 Mach
RF seeker Load factor 12¢g
Fuze range 20 m
# of antenna element 232
Antenna spacing A2
HPBW 8°
Polarization LP
Guidance law PN
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—8— Scenario 1: forward approaching
=-B-=Scenario 1: backward approaching
—&— Scenario 3: forward approaching
==H-=Scenario 3: backward approaching
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