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Abstract

Synthetic aperture radar(SAR) is a radar system that can acquire high-resolution images of targets, regardless of weather and position
of the sun. Some representative algorithms used for processing SAR signals and forming high-resolution SAR images from them are
polar format algorithm(PFA), range migration algorithm(RMA), and back projection algorithm(BPA). This paper deals with the genera-
tion of simulated SAR signals of point targets and their subsequent processing using the PFA, which is a signal-processing algorithm
that converts received signals in polar format to rectangular format. In addition, this paper provides an analysis of the performance
and operation time of PFA through simulations and by applying parallel processing where each core is controlled by CPU affinity.
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Fig. 1. Geometry model of SAR.
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Parameter Value
Frequency X-band
Ownship height 8 km
Ownship velocity 200 m/s
Slant range 40 km

Squint angle 40°
Resolution 0.7 m
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Table 1. Environment of PC.
Environment Value
CPU Intel i7-7700HQ Intel Xeon D
@2.8 GHz @1.5 GHz
Memory 32 GB DDR4 32 GB DDR4
(0N Linux Linux
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H 3. A4 AIZF HI
Table 3. Comparison of operation time.

<PC-1> <PC-2>
Serial Parallel Serial Parallel
processing | processing | processing | processing
(ms) (ms) (ms) (ms)
Range 1 ¢ 20029 | 1.577.628 | 12136321 | 2169769
deskew
R'angs.a 2,290.025 | 532.635 |2,1367.035| 637.7243
decimation
Motion
. 418.099 63.519 574.248 89.41067
compensation
Azimuth | 0683 | 1254236 | 12142713 | 1499.734
decimation
CRange 07 | 1sisin | 1559.658 | 1963083
interpolation
. Aznnutl'l 907.382 243489 | 2,207.054 | 256.3427
interpolation
2D Image 1,031.398 385.967 | 4,034.355 567.748
Total 1,7485.62 | 4,209.288 | 54,021.384 | 5,417.037
Autofocus 5609.847 13,740.63
Total 2,3095.47 ‘ 9,819.136 | 67,762.014 | 19,157.67
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