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Imaging of Airborne Synthetic Aperture Ladar under
Platform Vibration Condition

Ma Meng Li Dao-jing Du Jian-bo

®(Institute of Electronics, Chinese Academy of Sciences, Beijing 100190, China)

@(Science and Technology on Microwave Imaging Laboratory, Beijing 100190, China)

®( University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study examines the imaging problems in airborne synthetic aperture ladar with single detector and
dual detectors along tracks under platform vibration condition. Because platform vibrations affect imaging
processing for short intervals negligibly, a method uniting the subaperture imaging and phase gradient autofocus is
considered for single-detector ladar. To obtain long stripmap images in azimuth, the stripmap phase gradient
autofocus method and the subaperture image mosaic process using Doppler centroid estimation are used. Their
performance is analyzed and compared. Considering the shortage of single-detector ladar, a method based on

along-track dual-detector interferometric processing is proposed to estimate and compensate for the vibration

phase error. The simulation verifies the effectiveness of the proposed methods.
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Fig. 1 Geometric model of side-looking airborne SAL imaging
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Tab. 1 Simulation parameters of side-looking airborne SAL under vibration condition
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Fig. 4 Effect of vibration on signal azimuth frequency spectrum under full-aperture imaging condition
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Fig. 5 Effect of vibration on signal azimuth frequency spectrum under sub-aperture imaging condition

-0.5
-0.4
-0.3
0.2
-0.1
0
0.1
0.2
0.3
0.4

0.5
-1.0-0.8-0.6 0.4-0.2 0 0.2 0.4 06 0.8 1.0

AR S0 B R S BEE (m)

AN 0 j T AL I 225 B (m)

Kl 6 4fL1t RD Mg 4R
Fig. 6 Full-aperture imaging result using RD algorithm

-0.5
-04
-0.3
0.2
-0.1

0
0.1
0.2
03
0.4
05

-1.0-08-0.6-04-0.2 0 0.2 0.4 0.6 0.8 1.0

MR S puL REBE B 1 2 %5 BE R (m)

= -

AR S L ROT AL I B BRI (m)

B 7 BATILE RD g g5 1

Fig. 7 Sub-aperture imaging result using RD algorithm



598 CEgp

S 4 CHRE

mm) o 73 A AR (RT3 B 5 AR A R M2 s 1 s 3t
T2 8888 26 MAREE, JEAT-2 005 i G LI
11 FIfE 12, 28 SPGA AbPRJE I 2 W KNG SR AL 14T
REBZIA R JTALI 5 em P HERIN ARG W ER (B8
F| SPGA FHALAMEAUER, K 2 AL HR B 18 73 7%
&R 2.5 cm).

KA GPEEAT B b3, SR Z AR
AT Z M E G ILE 14, 1EA LR, X &AM )
FLEARREAT PGA ACHURUIR SRS 15 2 1 22 41
SR 130 nTULVER, A RS B G A
PAEVAGE -3 9= S E R VAR A R ¢ 20

S HE 2 B AE HEEI R 0 TP A RS T T
AR, X AL B2 0.1 m (B2 4y
HEZ 0.5 m, J7 A7 34T 16 AR BG4 B4 0 1.6
m) 2K SAR B IndRiE 4 20 mm, ARy
1 Hz WS8R AR 15 22, 430 5K FH SR 00 45 P
AT UG AR B o IS IR S AL R ZE /T o 1 2
PG 45 o W 15 56 16, BRI,
PN 158 22 i G HUEE T™ 5, B 2+ 0 SR
PR AT Z S 5 R LK 17 5]
18 A FHPIRP 5 145 20 1 PG SR A 0 A5 3 B B 4

0.170
0.175
0.180
0.185
0.190
0.195
0.200
0.205
0.210
0.215

ARSI L RIS %5 B (m)

-004 002 0 002 004
A 0 R BE RS [ 2 5 BE ES (m)

B9 X A fLAR AR 45 R D sUBOK

=
@

-0.5
-04
-0.3
02
-0.1

0
0.1
0.2
0.3
04
0.5

-1.0-08-0.6-04-0.2 0 0.2 0.4 0.6 0.8 1.0

AR S0 AR B 1 2 5 BE S (m)

WD T
'y

|
=
|

AR5 L R T B2 1) 225 B (m)

11 ANHET SPGA AbH ) 2 P45 1
Fig. 11 Multilook result without SPGA processing

.9 Detail of center point in full-aperture imaging result
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