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A Study on the Solutions of Guided Missile Attacks
using 3-D RCS Data of Maritime Ship
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Abstract The Radar Cross Section (RCS) is a virtual region indicating the strength of a wavelength at
which a radar signal is reflected and received. As the ship's RCS represents its own stealth performance
and survivability, efforts have been made in various areas from design to construction to reduce the RCS.
The RCS can be predicted using design drawings and CAD models, but it is necessary to measure the
RCS at sea since sea clutter and multipath reflections occur in the sea environment. However, such RCS
predictions and measured values provide only a simple relative magnitude to the user, and there has not
been much research on this topic. In this paper, a missile countermeasure technique was studied using
3D RCS measurement data in an operating environment. The elevation and azimuth angle of the ship
viewed from the missile were estimated using the location information of the missile, and the RCS value
was inverted by mapping it to previously measured 3D RCS measurement data. In addition, by using the
movement information of the missile, the RCS observed by the missile could be predicted in advance,

and this method can be used to propose a response plan based on the maneuvering and chaff system.
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Fig. 1. Flow chart of proposed method
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Fig. 2. RCS measuring equipment and ship maneuver
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Fig. 3. Flow chart of 3D RCS estimation
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Table 2. RCS[dB] range of ship with respect to
azimuth and elevation angle change

t,[s] 20 16 12 8 4 0
. BUY 5o | 60 | 70 | 80 | 90 10
al’]
40 358 | 284 | 265 | 284 | 333 | 309
41 317 | 268 | 294 | 320 | 306 | 297
42 328 | 310 | 283 | 297 | 275 | 304
43 279 | 306 | 280 | 286 | 283 | 29.0
44 201 | 301 | 277 | 327 | 296 | 317
45 295 | 273 | 289 | 296 | 316 | 273
46 322 | 323 | 260 | 288 | 273 | 309
47 294 | 307 | 319 | 294 | 253 | 283
48 314 | 294 | 310 | 283 | 271 | 293
49 259 | 300 | 300 | 278 | 307 | 311
50 203 | 295 | 299 | 351 | 308 | 321
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