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Synthetic aperture ladar imaging with one-way far-field diffraction

WU Jin', YANG Zhao-Sheng'?, ZHAO Zhi-Long"*, LI Fei-Fiei'”,
WANG Dong-Lei', TANG Yong-Xin', SU Yuan-Yuan'?, LIANG Na'?
(1. TInstitute of Electronics, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A laboratory SAL setup produced well-focused SAL images using laser illumination with one-way far-field
diffraction. Using 1550 nm fiber laser, the SAL can focus images from target distance of about 2.4 m with azimuth reso-
lution of about 560 pm and range resolution of about 170 wm. High-resolution SAL images are generated by straightfor-
wardly following standard SAL image formation theory, without the aid of phase gradient autofocus ( PGA) technique.

Detailed results show a typical two-step SAL focusing process and a high resolution image.
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Fig.1  Schematic of experimental SAL setup using one-way
far-field diffraction
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Table 1 Experimental parameters

Item Parameter Value
1 Laser power 5 mW
2 Wavelength scanning speed 100 nm/s
3 Frequency chirp length 100 ms
4 Target distance( L) 2.4 m
5 Synthetic aperture length 8 mm
6 Azimuth step length 50 pm
7 Equivalent receiving aperture 0.5 mmX0.5 mm
8 SAL imaging mode Stripmap
9 SAL image baseline wavelength 1 533.867 45 nm
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Fig.2 SAL image with five letters “IECAS” (a) photo-
graph of the target, (b) raw data (amplitude) before SAL
processing, (c) range compressed data (amplitude), (d)fi-
nal SAL image after matched filtering
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Fig.3 SAL image with a logo pattern of IECAS (a) photo-
graph of the logo, (b) raw data (amplitude) before SAL
processing, (c¢) range compressed data (amplitude), (d)fi-
nal SAL image after matched filtering, (e) a mosaicked
SAL image using three vertical scans
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