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Development of a Wave Monitoring System Using a Marine Radar
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ABSTRACT: In the ocean engineering field, information about the ocean environment is important for planning, design, and operation,
especially the wave information. High precision wave data is also important for considering environmental problems, like efficient operation of
ships. For this purpose, many methods were considered in the past. However, an on-board directing wave measurement system has not been
incorporated. The use of conventional marine radar Plane Position Indicator (PPI) images allows the estimation of wave information on a
real-time basis, using both space and time information, regarding the evolution of ocean surface waves. In order to achieve data acquisition, the
Radar Scan Converter (RSC) has been developed. Three-dimensional analysis was performed. The comparison of wave information derived from
this system, and that of wave buoy, shows that this wave field detecting system can be a useful tool.
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Fig. 1 An example of marine radar PPl image
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(b) Directional wave spectrum

Fig. 3 Two examples of a spectrum
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Fig. 4 Location of marine radar antenna and wave buoy in
Mara-island.

Table 1 Marine radar system characteristics.

Antenna Radiator

Beamwidth (H) 1.23°
Beamwidth (V) 20°
Rotation Speed 42 rpm
RF Transceiver
Frequency 9410 + 30 MHz (X-band)
Operating Parameters
Range scale 15 nm
Plus length / PRF 0.07 ps / 3000 Hz

Table 2 Radar scan converter characteristics.

Main Item
CcPu ADSP 2191M
PClI-Bridge PLX9054
ROM(Flash) AT491L.V002[256K*8]
SRAM K6R4016V1D[256K*16]
A/D 14bit, 50 MS/Sec
CPLD X(95144X1,

Channels
Video 0~3V, Positive or Negative
Trigger TTL type
Bearing TIL type
Heading TTL type
Serial Port 38,400 bps

North

r
Analysis Area

Fig. 5 An example of marine radar PPl image
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