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Analysis of Performance for Entropy-Based ISAR Autofocus Technique
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Abstract

Two-dimensional(2-D) radar images, namely, ISAR images from a maneuvering target include unwanted phase errors
due to the target's motion, These phase errors make ISAR images to be blurred. The ISAR autofocus technique is
required in order to remove these unwanted phase errors. Unless those unwanted phase errors produced by the target's
motion are removed prior to target identification, we cannot expect a reliable target identification performance. In this
paper, we use the entropy-based ISAR autofocus technique which consists of two steps: range alignment and phase
adjustment. We analyze a relationship between the number of sampling point and a image quality in a range alignment
algorithm and also analyze a technique for reducing computation time of the SSA(Stage-by-Stage Approachng)
algorithm in a phase adjustment.
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Table 1. Radar parameters.

Item Value
Bandwidth 400 MHz
Carrier frequency 9 GHz
Pulse width 30 ps
Pulse number 128
PRF 1000 Hz
Sampling frequency 2.5xbandwidth
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Fig. 3. (a) Target scattering center model, (b) Time-
history after range alignment, (c) ISAR image
before SSA, (d) ISAR image after SSA.
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Fig. 4. In case of BW=100 MHz(resolution=1.5 m), (f=
BWx1, 2, 2.5 from the top row) (a) Time-
history after range alignment, (b) ISAR image.
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history after range alignment, (b) ISAR image.
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Fig. 6. In case of BW=100 MHz, f=2.5xBW, time-
history before range alignment, time-history
after range alignment, ISAR image(from the
top row) (a) Maneuvering target with 200
m/s, (b) Mancuvering target with 880 m/s.
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Fig. 8. ISAR images after the SSA algorithm using se-
lected n range-bins arranged in descending
order of energy(BW=400 MHz).
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