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Suppression of the vibration effect in the ladar
with differential synthetic aperture

ZHANG Hong-Yi, LI Fei, XU Wei-Ming, SHU Rong
(Space Active Electronic-Optical Systems Laboratory, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Synthetic Aperture Ladar( SAL) is the focus of remote sensing research in recent years with vibration as an
important issue in this system. According to the research before, SAL is sensitive to the cross-trace line vibration. In or-
der to eliminate the phase error brought by vibration, the staggered structure of two sub-apertures along range direction
was proposed according to the principle of differential synthetic aperture ladar (DSAL). Using the measured POS data,
the ability of eliminating the effect of line vibration of this staggered structure was analyzed in principle. Analysis was al-
so made about the effect of angle vibration on this structure. The results show that the structure can eliminate the effect of
line vibration as well as angle vibration. The results provide theoretical foundation and system choice for vibration elimi-
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nation in SAL imaging in practice.
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Fig. 1  Diagram of receiving scene of the
DSAL

N BT 7R, 7875 AL 1) b A5 Sk 2Z 18] A R 5 O
PRAR 2 A, TR R 1) WSk S T — e HRES, RA
Bk Or TR Bk Z W), th T ALAR D, > >, BT
PART LIRS R R 1) 52k Z B BE ST D,

Xt A a5 (4) A1 () e dn
R

2
PL(1) = - VL R+ (x, - AD - V1,)"]

2
Sl R (- )T (s
. (10)

2
or (1) = - ML SR+ (x, + AD = Vi,)7]
C

o
2 SR (xy  V) + (1)]
(1)

e, (1,) = ¢, (1,) , (12)

Hrb RS R IMNFREGE A8k 5 HARTETE B
TRLLTT 1) LA .

D
R, =\/[Rscos(¢) +%]2+Rs sin(y) , (13)

D
R, = «/[R& cos() —f]z + R sin(y) , (14)

B g A . nTUE B RS R IR,
ASBEF W AZ A X3 (10) A (1) SRAHGL 22, o)
PAHES:

Ao (t,) = er(t,) - l(t,)

Rt (n, +AD -1t ) C /R4 (x, -AD- Tt )7)

2nf, ( R+ (x, +AD-Vi,)* - R: - (x, - AD - Th,)? )
R+ (x, +AD-Tt,)* + \/R:+(x, -AD-T1)*
R - R +4AD(x, - Vi,,)

R+, -M-1n,y7 - (15)

¢ ( R+ (x, +AD-T1,)" +

L ( R - R +4AD(x, - Vzm))
R +R,

C
af, 4, - 1,,)
"T[ (R, -Ry) +W’l]

W(x, - Wi,) ]
R At

AFHES(15) HISE(0) T LU R FI2E B
S22 535 UL 0 B A5
2
I I HE % T — A 00— (R,
Ry) A5 SRR BT 2 5 80 91 1 25 AT
NIV 19—

Amf.V Ve,
gon‘v(tm) - CRS (‘xntm - 7) +

#[ (R,-R,) +

27V _
ch;:(Rm AtRb)t’" e
(16)
USSR R T 2 A FLAR LR R B 1) 3SR A
R — YR IR 22 , 7 VG Be I 3% 2 1 ol AT T Mz,
ERE F 4307, 76 B ) b 5 R B U Sk 2
A LLSCHUEEAR DSAL Dy R, (H 255 B Ef T — I 30
A,

2 AR ma M

SCHRLT ] b 2 2R T 2R B IS R, 24k
B —LeZ n LIAE T A IR S 00 R E . T
DSAL S5 3k 22 G0 YRR IR TE , TEHE S 18] b Bk 2
A1 B B R, 75 2 Bl 70 A (VR £y X DSAL 52
FEBEK R G

TR AT R AR SR S AR T
AREAF 73 LT Ff1 S TR AR TE UG R v B g 1 2
ERANGIRACII e =gilk -y i L Wy A e sl IR



5 I 45 2 1 2 5 AL PR MO 3R A RS 579

K2 fkshmiEr

Fig.2 Diagram of angular vibration
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Fig.5 The change of Roll in a fight distance
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Fig.6 Contour of the point with line vibration without using
DSAL system
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