Applied Physics S.FI#IE, 2018, 8(1), 1-9 Hans XM
Published Online January 2018 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2018.81001

The Research on Ship HRRP Radar Imaging
Technology Based on Back Scattering Data

Weijie Ji, Xiaohongyi Han, Xiao Zhang, Yujie Wei

Air Force Xi'an Flight Academy, Xi’an Shaanxi
Email: jiweijie01@163.com

Received: Dec. 22”d, 2017; accepted: Jan. 5th, 2018; published: Jan. 12th, 2018

Abstract

In order to reflect the characteristics of ship’s structure and shape by using radar High Resolution
Range Profile (HRRP), the radar imaging technology based on back scattering data is researched
in this paper. The three dimensional model of the vessel is established and parted based on trian-
gular elements. The specular reflection and edges’ diffraction of ship model are calculated by us-
ing the Physic Optic method (PO) and The Method of Equivalent Currents (MEC) respectively. Ac-
cording to the principle of spotlight imaging, the back scattering on different angles and frequency
are calculated. The one-dimensional range profile and synthetic aperture radar imaging are ob-
tained by data transformation. The influence of frequency, angle and polarization on detection of
ship target is analyzed. The result shows that the SAR based on back scattering data can reflect the
basic characteristics of the ship which is useful for ship recognition.
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Figure 1. Airborne SAR imaging geometry
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Figure 2. Ship subdivision model
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Figure 3. The flow diagram of PO + MEC algorithm
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Figure 4. Electromagnetic scattering geometry
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Figure 5. Algorithm validation
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Figure 6. RCS of ship with different incidence angle; (a) HH polarization; (b) VV polarization
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Figure 7. RCS of ship with different azimuth angle; (a) HH polarization; (b) VV polarization
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Figure 8. Ship HRRP of different azimuth angle
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Figure 9. SAR of ship; (a) SAR without window function; (b) SAR with window function; (c) SAR of rotating 45 degree
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