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Abstract

Ship can be placed in various sea condition during missions and is fluctuated by wave according to sea condition and the fluctuation
get bigger as the sea condition gets worse. This not only reduces the radar performance but also limits the required operational
capability. Therefore, unlike in the case of ground-based radar, the beam of radar operated in the naval vessel must be compensated
according to ship motion. For a multi-function radar, the beam is compensated according to the attitude of the ship by electronic beam
steering. Electronic beam steering would result in losses; however, if it is not employed, the target may be missed. The radar should
be designed considering the margins by analyzing these phenomena in advance. Therefore, in this study, the modeling and simulation
(M&S) tool was used to simulate ship motions according to various sea states and to analyze the variation in radar performance.
Consequently, it was verified that the variation in radar performance increased as the sea state intensified.
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Fig. 1. Flow diagram of simulation.
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Table 2. Significant wave height and modal period accor-
ding to sea state.

Sea state | Significant wave height [m] | Modal period [sec]
0 0 7.5
1 0.05 7.5
2 0.3 7.5
3 0.88 7.5
4 1.88 8.8
5 325 9.7
6 5.0 124
7 75 15.0
8 11.5 16.4
9 14.0 20.0
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Table 3. Result of ship motion according to sea state.

Sea Roll angle [deg]

state Value range Avg. of 10% peak values
0 0 0
1 —024 ~ +0.21 0.21
2 —129 ~ +1.57 1.34
3 —345 ~ +3.66 3.48
4 =729 ~ +7.86 7.09
5 —12.07 ~ +10.82 11.11
6 —11.95 ~ +14.15 12.22
7 —13.82 ~ +15.18 13.56
8 —1941 ~ +19.81 18.49
9 —18.73 ~ +17.42 17.48
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