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Positions of Ghost Tmages on Multiband Synthetic Aperture Radar
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Abstract

In deramped synthetic aperture radar (SAR) equipment that utilizes two or more different bands (different center frequencies), if
different pulse repetition frequencies (PRFs) are employed when using a single receiver, owing to its economic feasibility, images of
other bands may appear and become ghost images. In this study, to determine the exact location of a ghost image illustrated in inverse
SAR images, mathematical formulas are adopted to determine the location of the ghost image in the multiband. Even if the bandwidth
and PRF are the same, if 7, (unprocessed time interval) is different, we can observe that a ghost image appears near the actual image.
If a time delay is noted, the ghost image appears at the same position as that in the absence of a delay. Thus, the effect of ghost
images should be minimized by changing T,.
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Fig. 1. N-piece deramped SAR structure (FMCW used).
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IV. Multiband SAR with a Delay
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V. Interferences on Multiband
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Table 1. Ghost image positions 1 by frequencies (actual
image positon: 300 m).
fe 5.40 GHz 9.66 GHz 13.5 GHz
B 50 MHz 150 MHz 50 MHz
PRF 1,000 Hz 1,500 Hz 2,000 Hz
T, 100 us 66.7 us 50 us
7 5.555e10 Hz/s 2.5¢ell Hz/s 1.111el1 Hz/s
Joi 111.1 kHz 500 kHz 2222 kHz
1,350.14 m 66.66 m 150 m
(generated from | (generated from | (generated from
:1;0(:: 9.66 GHz) 5.40 GHz) 540 GHz)
images 600 m 13332 m 675.07 m
(generated from | (generated from | (generated from
13.5 GHz) 13.5 GHz) 9.66 GHz)
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Table 2. Ghost image positions 2 by frequencies (actual

image positon: 300 m).
fe 540 GHz 9.66 GHz 13.5 GHz
B 50 MHz 150 MHz 50 MHz
PRF 1,000 Hz 1,500 Hz 1,000 Hz
T, 100 us 66.7 us 100 us
Vi 5.555e10 Hz/s 2.5¢ll Hz/s 5.555e10 Hz/s
Joi 111.1 kHz 500 kHz 111.1 kHz
1,350.14 m 66.66 m 300 m
(generated from | (generated from | (generated from
:1;0(;{ 9.66 GHz) 5.40 GHz) 5.40 GHz)
images 300 m 66.66 m 1,350.14 m
(generated from | (generated from | (generated from
13.5 GHz) 13.5 GHz) 9.66 GHz)

H 3. F95E FHAYA A 3(AAGALA: 300 m)
Table 3. Ghost image positions 3 by frequencies (actual

image positon: 300 m).
fe 540 GHz 9.66 GHz 13.5 GHz
B 50 MHz 150 MHz 50 MHz
PRF 1,000 Hz 1,500 Hz 1,000 Hz
T, 100 us 66.7 us 66.7 us
7 5.555e10 Hz/s 2.5¢11 Hz/s 5.357e10 Hz/s
Joi 111.1 kHz 500 kHz 107.14 kHz
1,350.14 m 66.66 m 311.09 m
(generated from | (generated from | (generated from
R; of 9.66 GHz) 5.40 GHz) 5.40 GHz)
ir%l}:gs 289.31 m 64.28 m 1,400.04 m
(generated from | (generated from | (generated from
13.5 GHz) 13.5 GHz) 9.66 GHz)
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