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Shipborne radars operating in maritime environments
are continuously subjected to platform motion induced
by sea waves, requiring real-time beam compensation
to maintain tracking accuracy. This study proposes an
integrated modeling and simulation framework that
incorporates realistic sea states, ship speeds, and wave
incident angles, combining a radar signal model based
on predictive beam steering algorithm, a ship motion
model based on response amplitude operators.
Simulation results demonstrate that predictive
compensation can provide significant performance
improvement under certain conditions compared to
delayed compensation.
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A AT A7), Z A o Fgulolw o] 4 (1)
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- (25
(47)" R4 x T L, Ly

ol 71 A, P &A1 (W),
Gi: %410 E(W/W),

R: 24 A2 (m),

Lp:d71&4 (W/W),

Lyys: A| ARIEA (W/W),

x: Boltzman’s constant[W/(Hz K)],
T: A 2" 2 2= (K),

Gyp: AT A o] 5(W/W).

A (1) £3) A+2H SNRS EA 4] S5 (P %)
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A7) A, w: T F7] (rad/s),
Hy3: -9 731 (m),
Tv: H 4t F7] (sec).
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Table 1. Condition of simulation

Properties Value

Sea State 1,2,3,4,56

Ship velocity (m/s) 0,4,8,12,16

Wave direction (deg) 180(head), 150, 120
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Fig. 2. Result of simulation according to sea state (wave
direction: 180°, velocity: 8 m/s)
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Table 2. Result of standard deviation according to con- Table 2. Result of standard deviation according to con-
dition dition (Continued)
Wave Ship Standard Wave Ship Standard
Sea State  direction velocity deviation Sea State  direction velocity deviation
(deg) (m/s) (%) (deg) () (%)
0 0.0044
4 0.0050
180 8 0.0059 180 8 0.3563
12 0.0047 12 0.3401
16 0.0043 16 0.3312
0 0.0065 0 0.3415
4 0.0074 4 0.3868
1 150 8 0.0079 4 150 8 0.4402
12 0.0064 12 0.4151
16 0.0060 16 0.4051
0 0.0125 0 0.5021
4 0.0132 4 0.5329
120 8 0.0123 120 8 0.5312
12 0.0107 12 0.4970
16 0.0097 16 0.4655
0 0.0264 0 0.5190
4 0.0303 4 0.6019
180 8 0.0356 180 8 0.7310
12 0.0280 12 0.7472
16 0.0256 16 0.7610
0 0.0392 0 0.6679
4 0.0440 4 0.7569
2 150 8 0.0475 5 150 8 0.8593
12 0.0385 12 0.8727
16 0.0360 16 0.8688
0 0.0744 0 0.8562
4 0.0788 4 0.9232
120 8 0.0735 120 8 0.9340
12 0.0638 12 0.9014
16 0.0582 16 0.8571
0 0.0771 0 0.9485
4 0.0884 4 1.1046
180 8 0.1047 180 8 1.3021
12 0.0817 12 1.4522
16 0.0752 16 1.5870
0 0.1152 0 1.1295
4 0.1294 4 1.2749
3 150 8 0.1393 6 150 8 1.4270
12 0.1135 12 1.5303
16 0.1056 16 1.6320
0 0.2189 0 1.1576
4 0.2323 4 1.2349
120 8 0.2159 120 8 1.2688
12 0.1885 12 1.2896
16 0.1713 16 1.2649
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Table 3. Result of percentage of detection probability Table 3. Result of percentage of detection probability

below 80 % below 80 % (Continued)
Wave Ship Wave Ship
Sea State  direction velocity Sea State  direction velocity
(deg) (m/s) (deg) (m/s)
0 0 0 0
4 0 4 0
180 8 0 180 8 0
12 0 12 0
16 0 16 0
0 0 0 0
4 0 4 0
1 150 8 0 4 150 8 0
12 0 12 0
16 0 16 0
0 0 0 0
4 0 4 0.3333
120 8 0 120 8 0
12 0 12 0
16 0 16 0
0 0 0 0.8611
4 0 4 0.4722
180 8 0 180 8 1.6667
12 0 12 1.9167
16 0 16 1.8889
0 0 0 0
4 0 4 0.9444
2 150 8 0 5 150 8 3.0833
12 0 12 3.4444
16 0 16 3.2500
0 0 0 1.9722
4 0 4 3.6389
120 8 0 120 8 3.6111
12 0 12 31111
16 0 16 2.6389
0 0 0 4.3333
4 0 4 7.4444
180 8 0 180 8 10.8333
12 0 12 14.4167
16 0 16 15.8889
0 0 0 7.8889
4 0 4 10.0278
3 150 8 0 6 150 8 12.5278
12 0 12 14.2778
16 0 16 15.2222
0 0 0 8.4167
4 0 4 8.6389
120 8 0 120 8 9.8889
12 0 12 9.611
16 0 16 8.5833
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