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Abstract Large field of view airborne down-looking synthetic aperture imaging ladar with sine phase modulation is
reported. The high resolution and high quality synthetic aperture imaging is realized at target distance of 3.8 km
outdoors. Then the airborne down-looking synthetic aperture imaging ladar is used for flight demonstration. The
height of the flight is 3 km. High quality and large field of view is achieved. The field of view is enhanced by over an
order of magnitude, which is up to 4.8 mrad.

Key words remote sensing; ladar; airborne down-looking synthetic aperture imaging ladar; large field of view; sine

phase modulation
OCIS codes 280.6730; 230.2090; 130.4110; 110.3175

1 5 E

B BALAE HOE UG T 35 (SATL) J& —Fh R FHFLAR B BB A FIAR TR0 9 =5 43 B2 LR 75 35 L Re 8 $2 1t
T7C I TR O i G 0 R 0 G S T i R X ORI | X6 23 W R A 2 TR RN A5 4 sk B )z o A E .

LA SR SATL 3145 T P 19 & & B P AMRIE T ARZ A9 SATL BG4 1, #e = N g 7 i . A 2002
RS — B sh HARIY 30 om 3 BE B 28 UG 45 R M 2005 AR B shFLAR S5 8 2 m B 2 1918 ) 5
HAR I 4 % WA RARFE B 2 m 19T ¥ SAIL 3D i A i SAIL 2D 4R, H 3D B
T I A5 45 SR v AR 3 A T M FT OL , SR R SATL MR 43 B 2% 5 SCHRL 14 14K R SATL BUR BI8 4R 45 J5 4 822X SATL
K% AE 2.4 m BEES AL ARAG A3 BE A0 T 350 um (7 1)) X 170 pm(BEBS[A]) . SCHRC15]Z45H T 12.9 m # =540 3t
PR EE TR LR BE A R AR FE (PGA) AL FREE R, SCRL9 P4 i T R 142 SAIL SURFENLIF HAE 14 m &5
PR LSBT 4 R IE A HERAE T 14 mm O ) X 1.2 mm(BEES ), 78 = AMUE 7 1T, 2006 4F, 55 [

WKFE B HEA: 2016-10-18; W EIEXFBEE: 2016-10-21

BELME: HE AR EEES(61605226,61505233)

EE® N SR EA987—), B 4, By IS I, 2 2s [fE B OGS ot & 3k Jr m i FoR .
E-mail: luzhiyongl15@126.com

* BIEEBKE A, Email: sunny@siom.ac.cn

0110001-1



L

=] B #4 Se AR TR0 R (DARPA) SCHFY SALTI H B E AR SEHL 1 HLEL SAIL & 73 BE R (H R 2 4 8A KR
FE SOk 17-18 1R A 1.55 pem B K A Bk R AR B0 AE 700 m BEES 1 S2BE T XS H AR SAIL BUE A6 kmAt
PE LA IE AL 2R SATL BAR 50k ; SCERI19 145 10 1T %= 40 1.2 km PEES_EAY AL SAIL = 40 HEAL .

SCHRH LA K AR . SATL WUR B A B M e E & A m s A 1E B AR s sy e H AR iy
SAIL EMg ;1 & Ah SAIL BUSHR IR B AUCH /INRSE A 1F HAR B — IR AL SATL FIE Fil— i H 4 SAIL
PR TR 30 6 SR 1 1A A 3 80 A X A /0 s SCRC18 1R ML 28 1.6 km AHE A9 H AR 1L BE R /N 1 m, %5
BOSAE M  HM 0,625 mrad. A 1.2 km (B SAIL MU LS HEALA 1.67 mrad. i & 43 B R KW 7 1%
FE SATL {152 B Hb s ELA 3, HE e 5 B 1 K 3 SATL RIR AE A okt 1 B8 H AR 45 00 4% b B
SEFAME . AR SCHREE T — A KAWL B A B AR 3O BAR T8 18 R 48 S HL A 3 S2 36 R RAT 500, % Ml i
3.8 km BEES L AT T AL RUSR RIS 25 1 T AL E M SATL 19 3 km RATSEHR S5 R .

2 MLEEAN SAIL R LM 5 2 FE S8

P 1 g HLAR P00 SATL B0 8B 25 4 ] MO 2% % 9 22 RAR 6 280 1/2 U R . i /A0 9 8 e A B 3
e 038 b AT Ak S A ph R R 40 T B (PBS) 1/4 3 1/2 3 Fr b T B R D 0
L B 24 A I 705 J 2 S 7 RS Dl 50 22 LA 45 T 5 B 0 1700 5 L SR U b 28 S 28 98 5 o MK 3
S 3320 B LA B H PP R B 8 T S o A R D A B B A DB % ] 2
7R B 5 T F TR 4R I 20 43 55 R4 SR 0 05 4% 9 SR 38 L 55 3k SR R o 11 P64 O 170 o R 9% 16 A B9 DB sk 2k 1/4
W R B LI 5 7 160 A R 8 O S S 3 1] d5 ¢ 4 w0 T A I 0 B 9% T 58 10 % 569 58 70, o 1 0
SRMRE T 5 ) 2 5 S 0 6 B AT 5 L 140 4 B 0 I SRR S T L 4R BE 0 4 R 650 Hz, 1E S 7 1) %
B BB 1A TR 3N 1.3 Kz, PRI 5 20 1 S50 8 I J0E A2 A 43 8 S B 11 2540 U » o - 43 i
HUHEAT 055 00 FRL B A L O b 25 o 0 B8 T 44 B2 T W91 (FPGA) HEA7 1255 R S L 3, 3% P00 SATL %5 8
FEELWSHANE 1 iR,

wavefront

transmitter  }/2 wa‘%ansformer J; target

| = « |

-

Y
PBS
computer| :‘#e: C:' *
- ) ,
digitizer ¥ Wave yoceiving

plate
balanced telescope receiver .
receiver SG: signal generator

BT P AL AL AR O A TR 3K Y B 45

Fig. 1 Structure of airborne down-looking SAIL demonstrator
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Fig. 2 Configuration to translate the wavefront using galvanometer and cylindrical lens
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Table 1 System parameters of the airborne down-looking SAIL

Parameter Value
Laser power /W 20
Laser wavelength /nm 1030
Main lens focal length /mm 1200
Laser beam diameter /mm 8
Equivalent inner stop aperture /(mm X mm) 6X3
Emission aperture /(mm X mm) 200X 200
Receiving aperture /(mm X mm) 300X 200
Cylindrical lens /mm +46
Galvanometer frequency /Hz 650
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Fig. 5 Position changing of the pyramid target by the emission field of view scanning
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Fig. 7 Installed SAIL system. (a) Y-12 aircraft; (b) installed system viewed outside and (c) inside
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