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Abstract Synthetic aperture ladar (SAL) is a combination of synthetic aperture and ladar, which has developed
rapidly in recent years. Since the wavelength of the SAL is short, high-resolution imaging can be achieved in a short
period of time. However, short wavelength also brings other problems. For airborne SAL, the wavelength is less
than the vibration amplitude of the airplane by 1-2 order of magnitude, and the vibration of the airplane results in a
great phase error to the echo. It is difficult for the inertial navigation system (INS) to achieve the positioning
accuracy at the laser wavelength level, so the data-based self-focusing is necessary in SAL imaging. In this paper, a
full aperture imaging algorithm based on minimum entropy autofocus (MEA) and deramp is proposed to process the
SAL real data. The imaging results verify the effectiveness of the proposed algorithm.

Key words remote sensing; synthetic aperture ladar; full-aperture imaging; minimum entropy self-focusing; phase
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Fig. 1 Airborne SAL imaging geometry and azimuthal phase and Doppler graph of SAL signal.

(a) Airborne SAL imaging geometry; (b) azimuthal phase of SAL signal; (c¢) Doppler graph of SAL signal
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Fig. 3 Optical picture and the sub-aperture imaging result of the ground target. (a) Optical picture of the ground target;
(b) SAL sub-aperture imaging result
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o = D G p (i) s (16)

Kr Gagj)=1i—j | FH AR E MWK E 2,
PG R AHARAR 2 B I K BE 2250 r AR 2 4 7 ik
B, LR BRI LR R 1,60, FFLAR R B %
FLEE A 0.49, MG bb BB L RTG B i fR g, TR Itk
e REGRELT AR,

2) EMGIEME L

FEME A5 1 L (R o) #E LN

0928002

X POAESYR, P, AR, RaHUE B
K AGS TR, B 6 8 TFLRMIER S 2 L2
1 A5 W L Xt

B DR E®RE XGRS 8 TFHRE
BG4 T AFRS" KM Rl 6.63 dB, 2 fL1%
BG4 T AT RES" K R 11.11 dB, 7] 1 4
FLAR R 15 e L 3 F AL AR R G 15 Mt KL %
o e AR X A e D PR O 4 L AR AR A T B R (] A
KB UA T A7 1S I 805 B L

-5



B 6 FAAEMER S 2LBEMBRIER L, () FAAARBRER ; (b)) 2FLE MR %
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(b) full-aperture imaging result
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