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High Resolution Synthetic Aperture Ladar Imaging at 12.9 m Distance
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Abstract The high resolution imaging result of a laboratory—scale stripmap mode synthetic aperture ladar (SAL)
is reported. The high resolution SAL imaging is realized utilizing an equivalent transmitting/receiving aperture of
0.5 mmx0.5 mm, and the high resolution images with picturesque high quality are generated at target distance of
12.9 m. The azimuth resolution synthetic aperture of the SAL images is over 100 times better than the real aperture
diffraction limited resolution. The range compressed images of cooperative target and diffusive target, azimuth
focused images and phase gradient autofocus (PGA) processed images are given in detail. Experimental figures
display a clear SAL image formation process with the typical focused images of every processing step. Experimental
results show that PGA has very robust focusing ability in SAL image processing, multiple iterations can greatly
improve the imaging quality.

Key words remote sensing; ladar; synthetic aperture; imaging; phase gradient autofous

OCIS codes 280.6730; 280.4750; 110.2990

1 5 F

B AL O B I8 (SAL)ZE SR G 22 & AL AR BOR FAH T 40 22 8- 0 19 15 4 BE R AR O 6 B 38 B AR IE 2%
W% 38 02 Z 48 v 5 S ROSE X6 AR o3 3007 S i B AR B, X A B T2 LR B8 1 % H A, g % 52 B0 oK
RO BRI 4 2D) B = 4E BD) AR o X Pl 5L B RLAR RE T, Al SAL A B e m ok e BB H AR i o B R AR
URIITR: P 5T D= N0 i VR O R U S e TR 7S B s S = DA R

HEA 20 285k [ N AMRIE T AR Z 1 SAL 2D/3D AR g 45 R, FEE N SR T, /b T 5 m B H AR
FEES b, SCHR[S1HZGE T 1 35 SAL 3D A% A1 3R s AR 5 SAL 2D % S2 56 /R, H 3D H AR iR 45 51 v 72 0 A 75
W7 AT UL SR R SAL BG4 BE s, B B SRR BT 6 SCRR[8-9 1M A 1 B SAL AR mUAR e JF S0 B 1 %
N R TR 5 SCHR[ 13- 14110 2541 B xC SAL K&, fill S BR SAL s b BRI IE 1, 3 BE 348 T 350 pm (5 L
)x170 wm(BE &5 1)) HAREE Bt 10 m (149, H 7 A7 SCER[15] 4 H 9K 142 SAL BURFENLIE B 7E 14m 1%

Y5 B H3: 2015-06-09; W B & 4% B #A: 2015-07-28

ELWMB: HEAKPHE4(61178071)

EEE N & HEQ965—), B W4 wox 51, 2RO E I8 S koo SR BOG R S TR ESE . E-mail: jwu909@263.net

1228002-1



I - R !

B BE RS ST AR AR I E A BERAE T 1.4 mm (5 6 17)x 1.2 mm (B 1)

TE % AM8AZ )7 1T, 55 [ DARPA 32 F519 SALTIIN H 2006 4F & FR S HL T MLk SAL W 20 B R 1%, X R G %
FH COAMBOERT Ty S AR, R 2 A BT A JF! 5 SCHR (18- 19143 S48 T 2R A 1.55 pm K 19 fik e
LT OS2 B 700 m B B 1A BUE H bR SAL AR A 1.6 km B | A9 IE 0P HL 2R SAL 1A% 5 SCHk[20145 T
1.2 km P 2§ b (% ELAL SAL 44 o

AL UL AE 2 FF SCHR A, SE 0 = 0 FE S Sm N AT R BT i 1Y S B An el s R B AR Y SAL 2D/3D & &
Hh SAL MR AR XT38 2> AU /ANRSE A A B AR 1) — I ALZE SAL RV — 8 B0 SAL R, 13 40 38 5 1%
JESALIARA H 1Y, SAL MR R R B R G vERe i A M E I S H 50k, AR SCIEMMRIE T — D 129 m B 1Y
SN SALSZHG A5 5, 45 T A0 0 B R | B T A BN BB B R AR 0 R AR RO G AR B B R AR
(PGA)™I4b 3 1) 5 43 HE 3 SAL )14 .

2 SAL R SHS WiAR Ecds b 3
SCHR[13-1418 57 T — A BFRIE BN 2.4 m B S50 58 SAL RG24 &, ] L] SR I8 B A SAL % B (1 L
I 25 J60 ST B B 46, 1 A T DG e 08 D82 S 04 L AR 2R ) S 30T R 98 19U 1) v 23 9 R SAL A% , TC 5 4l B
PGA ZbH . FIHIIX A% B BN T 280G 1E HARFY & H b5 5 2 B3 SAL B (1 386 S sUR ™) o 38 1 6f 2%
PEATRCHE L T — A BUSHE B R 12.9 m 9 25 155 SAL S0 56 28 A ke B, R S 0 S 80 32 1 R o
F1 SALELI SR E

Table 1 Experimental parameters of the SAL setup

Item Parameter Value
1 laser power /mW 36
2 wavelength scanning speed /(nm/s) 100
3 pulse length /ms 100
4 target distance /m 12.9
5 synthetic aperture length /mm 40
6 azimuth step length /pm 94
7 equivalent receiving aperture 0.5 mmX0.5 mm
8 SAL imaging mode stripmap
9 sidelooking angle /(°) 45
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Fig.1 SAL images of cooperative target. (a) Target image; (b) raw data range image; (c) range compressed image;
(d)SAL focus image; (e) PGA focus image
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Fig. 2 SAL images of diffusive target. (a) Target image; (b) raw data range image; (c) range compressed image;

(d) SAL focus image; (e) PGA focus image
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Fig.3 PGA iteration processing results of cooperative target.(a)1 time; (b)5 times; (¢)20 times
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Fig.4 PGA iteration processing results of diffuse target. (a) 1 time; (b) 5 times; (c) 20 times
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