(2958124 - 00

INFRARED AND LASER ENGINEERING

RERBABBOCERRES BT
FR FE R OWEIE EmeR BIRUE
Parameters analysis of spaceborne synthetic aperture lidar imaging

Yin Hongfei, Guo Liang, Jing Dan, Xing Mengdao, Zeng Xiaodong, Hu Yihua

TELR 2 View online: https://doi.org/10.3788/IRLA20200144

BT BRI H A S T

Articles you may be interested in

BLEY G LA O T s sl F AR R i
Airborne ladar sparse imaging on targets with micro—motions based on inverse synthetic aperture technique

LIANSGIOE T RE. 2020, 49(S2): 20200190-20200190  hitps://doi.org/10.3788/IRLA20200190
BWOCTRIAF S MR 20 B AL UG 52 M IR G E

Impact and correction of phase error in ladar signal on synthetic aperture imaging

LT HMNSGEOET R, 2018, 47(3): 306001-0306001(12)  https://doi.org/10.3788/IRLA201847.0306001
P S 1) 40 B A LR O ik B As =i it

3D reconstruction of range scanning synthetic aperture lidar targets

LIANSIOE T RE. 2019, 48(3): 330001-0330001(7)  hitps:/doi.org/10.3788/IRLA201948.0330001
22516 ARBOCTR IR 8 o HER R S g

High resolution imaging experiment on differential synthetic aperture ladar

LT HMNSGEOE TR, 2018, 47(12): 1230003-1230003(7)  https://doi.org/10.3788/IRLA201847.1230003
B B By T AR R A R R TR G S i

Theoretical analysis of the super agile high resolution remote sensing satellite for maneuvering imaging

STHMNSIOE TR, 2019, 48(11): 1125002-1125002(7)  https:/doi.ore/10.3788/IRLA201948.1125002
LA A LAR IO TR I8 1AM e o 23 (R A8 ) 2%

Self-compensation high—speed spatial wavefront modulator of down—looking synthetic aperture ladar

LT /M5 EOE TR, 2018, 47(10): 1030001-1030001(7)  https://doi.org/10.3788/IRLA201847.1030001


http://www.irla.cn/article/doi/10.3788/IRLA20200144
http://www.irla.cn/article/doi/10.3788/IRLA20200190
http://www.irla.cn/article/doi/10.3788/IRLA201847.0306001
http://www.irla.cn/article/doi/10.3788/IRLA201948.0330001
http://www.irla.cn/article/doi/10.3788/IRLA201847.1230003
http://www.irla.cn/article/doi/10.3788/IRLA201948.1125002
http://www.irla.cn/article/doi/10.3788/IRLA201847.1030001

% 50 5% 2 BRESY & 2021 %2 A
Vol.50 No.2 Infrared and Laser Engineering Feb. 2021

REGMAZHETERGSH S
FUELE RS A MEE GRS Hag

(1. BEHRBERT P D EEABRRBRELERT, 2H 40E230037;
2. B\ EWFHEKRY HEL A TP, BRE L 710071 ;
3.BEEYFHRBEKRT BEIEFR, G BHL 710071;

4. HEd FTHEXF FTAEITARBRELLRE, RE H% 710071)

B E: §TERPEARA, RAEKXUSRFRAFZRTFA, B, 4 T A s o Rz
#MAF K (SAL), R SAL A L4569 AR %, A WIE P SIS T 2 18] SAL mif ey T4k, AP &
3T R SAL MBAER 5T 23t 2R a9 TR B BT fe bkl £ A MEF ALK, # A ZIRiEF)
BBk, AT LEHERERN ) FREFTEREERTEORS, T A THAETEAOKERE S
A, REFN ARG AR 3dB KR, KARKESRILEN A T %, 5, A3 AES
TxARASAL B A H X, F 0T AR EAZ KT 6 RAZ A4, BiE T KA SAL mig ey T4,
AR A R SAL AL F kAT R 2 T A,

XKE#IE: R SAL; RBEEEA,; ATFRENE; BAREAEME; RRKESERILENFE
FESES: TN958.98 XEkFRERS: A DOI: 10.3788/IRLA20200144

Parameters analysis of spaceborne synthetic aperture lidar imaging

Yin Hongfei'?, Guo Liang? Jing Dan®, Xing Mengdao®, Zeng Xiaodong?, Hu Yihua'

(1. State Key Laboratory of Pulsed Power Laser Technology, National University of Defense Technology, Hefei 230037, China;
2. School of Physics and Optoelectronic Engineering, Xidian University, Xi'an 710071, China;
3. School of Telecommunications Engineering, Xidian University, Xi'an 710071, China;

4. The National Key Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: Since there is no atmosphere in space, problems such as atmospheric turbulence and atmospheric
attenuation do not exist. Therefore, spaceborne Synthetic Aperture Lidar (SAL) has a better application prospect
than ground-based and airborne SAL. In order to verify the feasibility of airborne SAL imaging, a spaceborne
SAL imaging model was established, and the coherent accumulation time and PRF were derived. Then, a satellite
orbit model was established by using the extrapolation method of the two-body motion. Next, according to the
limitation of the radar antenna beam width, the antenna pattern of the lidar was calculated, and a method to obtain
the maximum synthetic aperture time was proposed by using the target gain curve's 3 dB beam width. Finally, six
kinds of spaceborne SAL imaging modes were established through simulation, and the imaging parameters under
different modes were analyzed, which verified the feasibility of spaceborne SAL imaging. The research of this
paper lays a foundation for the research of spaceborne SAL imaging algorithm.
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Fig.1 Geometric diagram of spaceborne SAL imaging
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Fig.2 Coherent accumulation time curve of 700 km high orbit satellite.
(a) Two satellites run in the same direction; (b) Two satellites run

in opposite directions
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Fig.11 Imaging parameters of two satellites in the opposite direction

(15000 km/700 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve; (c) Relative speed change curve;

(d) Relative acceleration change curve
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Fig.12 Imaging parameters of two satellites in the same direction

(36000 km/700 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve; (c) Relative speed change curve;

(d) Relative acceleration change curve
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Fig.13 Imaging parameters of two satellites in the opposite direction

(36000 km/700 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve; (c) Relative speed change curve;

(d) Relative acceleration change curve
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Fig.14 Imaging parameters of two satellites in the same direction

(20000 km/15 000 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve;

(c) Relative speed change -curve;

(d) Relative acceleration change curve
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Fig.15 Imaging parameters of two satellites in the opposite direction
(20000 km/15 000 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve;

(c) Relative speed change -curve;

(d) Relative acceleration change curve
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Fig.16 Imaging parameters of two satellites in the same direction
(36000 km/15 000 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve;

(c) Relative speed change curve;

(d) Relative acceleration change curve
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distance change curve; (c) Relative speed change curve;
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Fig.18 Imaging parameters of two satellites in the same direction

(36000 km/25 000 km). (a) Gain curve of satellite 2; (b) Relative
distance change curve;

(c) Relative speed change curve;

(d) Relative acceleration change curve
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Fig.19 Imaging parameters of two satellites in the opposite direction

(36000 km/25 000 km). (a) Gain curve of satellite 2; (b) Relative

distance change curve;

(d) Relative acceleration change curve

(c) Relative speed change curve;
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