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Abstract

Six different materials which are used for net pens and fishing gears were tested to measure their radar cross sections. The

values of radar cross sections were in the following order (larger to smaller): iron, aluminum foil, bamboo, polystyrene foam,

wood and polyvinyl chloride. Bamboo gave about 3 times larger value than wood or polyvinyl chloride, and the value

doubled in polystyrene foam. The radar cross section increased 3.5 times, when the wood was covered with aluminum foil.

The iron material showed about 100 times larger value than the non-metallic. Some correlation was found between the

geometric, the calculated and the radar cross sections of iron material, but not for the non-metallic materials.
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Fig. 1 A block diagram for measurements of radar cross sections
of small targets.
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Table 1 Specification of the radar used for measurements

Transmit Power 4w
Antenna Gain 500

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

Vertical Beam Width 30.0°

Pulse Length 0.08us
Repeating Frequency 2250Hz
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Fig. 2 Photographs of different materials as small targets.
a: Polyvinyl chloride pipe e: Log with aluminum foil

b: Bamboo f: Iron pipes
c: Polystyrene foam g: Reflector
d:Log
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Fig. 4 An example of the waveform of a small target on an
oscilloscope.
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Fig. 5 Radar cross sections of different materials.
(A): Non-metallic material
(B): Metallic material
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Table 2 Radar cross sections and geometric project areas of different materials

Reader cross section

Material Geometric project area (m”
Measured (m?) calculated (m?)
Polyvinyl chloride pipe (S) 0.00751 1.36214 0.02365
Log 0.01373 1.74227 0.03025
Polyvinyl chlorige pipe (L) . 0.01372 1.90066 0.03300
Pokystyrene foam 0.02127 1.74227 0.03025
Bamboo 0.03779 1.74227 ' 0.03025
Log with aluminum foil 0.04872 1.74227 0.03025
Iron pipes (S) 0.58189 0.63355 0.01100
Iron pipe (M) 1.46164 1.36214 0.02365
Iron pipe (L) 2.84997 1.90066 0.03300
Reflector ‘ 4.62211 1.74227 0.03025
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