40 % 554 5= = 4 Vol. 40, No. 4
2020 4F 2 A Acta Optica Sinica February, 2020

e FILBAT AP RSN & RO E IR
AL R

EEE,HENT AANT, KES, RN
b [ B2 B L 5T BRI R R R R S e s, db et 1001905
S E R B KA, b At 1000495
o rh E R B O RE B DL S W B T BT A A ol R S R AR R, AR K 4R 130033

WE A FLERHOLTE 5 (SAL) AT ZE R FTAHL A 45 148 T LB /N0 62 FLAR L 3 5 2 B bR adk 47 0 43 98 36 Lo B8
AR G RAR R A — R IR, XA K 100 mm SEIFEE H 20 km 4F P K 0.05 m 7 SAL iy T
ERE R G R AR S BRI SR AR AT 0 b7 91 328 10 53 A 8 0 S B AT O R A R T
S BE U AN AR R L R D BRI A B R A Y, F T R R AR Ak A SOk I TR 5 R — 4k 3R
T S o R S AT B R LA . R E L T m LB AT SOk RSN SAL M E R AE
AT,

XK@ B SRR RE; AMALERIR; BORER L BB RS

FESZES TN958.98 XEARERR A doi: 10.3788/A0S202040.0428001

Synthetic Aperture Lidar Imaging Detection Based on
Conformal Diffractive Optical System

Li Daojing'*, Hu Xuan'*, Zhou Kai"'?*, Yao Yuan®, Qiao Ming'

' State Key Laboratory of Science and Technology on Microwave Imaging, Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China ;
? University of Chinese Academy of Sciences, Beijing 100049, China;
* Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics,

Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun, Jilin 130033, China

Abstract Synthetic aperture lidar (SAL) can obtain high-resolution and high-data-rate images for remote target
with small optical aperture under large forward squint angle condition. Thus, SAL can be an important mode of
optic imaging detection. In this study, the working mode, system scheme, performance parameters, and key
technologies of SAL with 100 mm diameter, 20 km detection range, and 0.05 m resolution are analyzed. A concept
of a diffractive optical system conforming to the dome is proposed to reduce the aerodynamic influence and volume
and weight of the equipment. The laser beam broadening and one-dimensional beam scanning method based on
frequency scanning change is studied, and the beam pattern simulation results are presented by using the model of
microwave phased array antenna. The results show that the SAL imaging detection technology based on curved-
conformal diffractive optical system is feasible.
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Table 1 SAL system parameters for strip-map imaging

Parameter Value
A /pm 1.0640
P./kW 3
T,/ps 1
PRF /kHz 100
Average power of transmission /W 300
Flight altitude /km 1
$ /(D 2.8
0, ,0,/mrad 1.5, 0.25
Swath(ground range direction, range .
transverse) /m
0r 0/ M 0.05, 0.05
Target scattering coefficient 0.2
0./ 87
V/(m+s " 200
d /km 20
D /mm 100
74 0.9
] 0.8
7 0.5
Yot 0.5
7D 0.5
F,./dB 3
Electronics system loss 0.75
Atmospheric loss 0.25
Rswmin /dB —25.4
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Fig. 5 Geometric model of planar diffractive optical system
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