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Abstract

This study analyzed the scattering centers of high-density chaff clouds using inverse synthetic aperture radar and the CLEAN
algorithm. Up to 1,000 chaffs with uniformly random positions and orientations were simulated at a constant density, and the electric
field was computed using the method of moments. We examined the relationship between the noise level and the number of extracted
scattering centers. In conclusion, the extracted scattering centers from high-density chaff clouds exhibited identifiable trends, suggesting
the potential for modeling chaff using scattering center representations.
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Table 1. ISAR settings.

Name Value
Center frequency Ku-band
Bandwidth 1.5864 GHz
Angle range 5.3467°
Frequency resolution 12.491 MHz
Angle resolution 0.0421°
Range resolution 945 cm
Cross-range resolution 945 cm
SNR —10, =5, 0, 5, 10, 15, 20, © dB
Type of noise Gaussian

Find maximum amplitude and
location of the ISAR image

Apply parameters to PSF

Subtract the PSF from
the ISAR image

Save the amplitudes and locations
of scattering centers
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Fig. 1. Flowchart of the CLEAN algorithm.
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Table 2. Details of chaff used in MoM.

Name Value
Chaff length 0.5 A
Chaff count 100, 200, ..., 1,000

Average inter-chaff

. 5A

distance

1458.73 chaffm’

Uniform in sphere

Density of chaff cloud

Location distribution
Orientation distribution

Uniform on sphere

sin(6;)
f,g(g{): 2 (4)
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Fig. 2. ISAR image of 1,000 chaff with SNR applied.
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Fig. 3. ISAR image accroding to SNR of 1,000 chaff with
CLEAN applied.
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