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Abstract

It is very important to utilize radar effectively in order to avoid collisions between vessels and sea kayaks, as well as to be

able to find wrecked sea kayaks promptly. To facilitate this, radar cross sections of sea kayaks were measured in the touring,

wrecked (drifting) and overturned conditions.

The results obtained in this study were as follows:

1. The radar cross section was 0.503m"-0.017m’ for a single sea kayak, and 0.725m"-0.011m’ for a tandem sea kayak.

2. The radar cross section was largest when the side of sea kayak faced the radar antenna, and was smallest when its bow

or stern was towards the antenna.

3. The manned sea kayak gave larger radar cross section than the unmanned; 6dB at single and 8dB at tandem.

4. The radar cross section and the geometric cross section for each azimuth aspect angle showed almost the same patterns.
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Fig. 1 A block diagram for measurements of radar cross sections
of sea kayaks.

Table 1 Specifications of the radar used for measurements

Transmit Power 4kW
Antenna Gain 500

Transmit Frequency 9410+30MHz
Wave Length 3cm
Horizontal Beam Width 2.0°

Vertical Beam Width 30.0°

Pulse Length 0.08 s
Repeating Frequency 2250Hz
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Fig. 2 Photographs of a sea kayak (left: single sea kayak, right:

tandem sea kayak) used for measurements.
(a) : The unmanned case
(b): The manned case
(c) : The upset case
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Fig. 3 Definition of azimuth aspect angle 4.
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Fig. 4 Radar cross section for the aspect angle 8 of a tandem sea
kayak. '
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Table 2 Maximum, minimum and mean values of the radar cross sections in six conditions

Maximum Value

Minimum Value

Condition Mean Value (m?)
Aspect Angle 6 Value (m?) Aspect Angle 8 Value (m?)
Manned 90° 0.725 0° 0.141 0.378
Tandem Unmanned 90° 0.187 30°, 150° 0.023 0.065
Upset 90° 0.240 60° 0.011 0.066
Manned 90° 0.503 150°, 180° 0.103 0.185
Single Unmanned 90° 0.171 180° 0.017 0.049
Upset 90° 0.297 60°, 120° 0.030 0.079
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Fig. 5 Radar cross section for the aspect angle § of a single sea
kayak.
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Fig. 6 Geometric cross section for the aspect angle 6 of a tandem
sea kayak.
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Fig. 7 Geometric cross section for the aspect angle 8 of a single
sea kayak.
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