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Airborne Spotlight SAR Geolocation Accuracy
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Abstract: From the principle of linear RD algorithm and model of airborne spotlight SAR, this
paper studies airborne spotlight SAR geolocation accuracy. Firstly, the effect of the radar pa-
rameters on the airborne SAR geolocation accuracy is analyzed, and these parameters are most-
ly platform motion errors from the onboard GPS and INS devices. Then, the formulas of air-
borne spotlight SAR geolocation errors are given. Finally, simulation results and experimental
results using the data collected by an experimental airborne SAR are employed to verify the

proposed analysis approach. This paper provides useful reference for the design of the geoloca-

tion accuracy of airborne SAR system.
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Table 1 Simulation results of SAR location error

0/ Av./  Av,/  Av./ A/ AXe/AY./  Ar/

() (mes D(mes D(mes) m m m m
0 0.1 0.1 0.1 10 10 10 54.49
0 0.5 0.5 0.5 30 20 20 237.08
31.7 0.1 0.1 0.1 10 10 10 62.82
31.7 0.5 0.5 0.5 30 20 20 277.66

R AR SO HL B R SR SAR S B9 ik AT b
B, IR TAELE X WeB L R 96 450 MHz fE
FABE S 50 km , 48L& 7 155 m, AR N 31,77,
Hb TR A 130.8 m/s, TEMIR SRR A I B W
A F0 G 1 Ry TS bR L o A S IR
ol XL B g T BRI & X, & 6 RE 7 4y
BT EAR S A B BT AE X SAR K14 .

P GPS 28 40 n] LA A5 3 A4 72 b A5 10 22 4



560 o X &£ 5 4 A %29 %

L #

A4 b RD RS B R AT T BL3K
TR SAR B4 1 25 58 2 (3 K FE o 28 3 45 47 45 31
W SAR 5 ROREEE T 8 PR B kR

B RHILA 7R L T = i ok A ML ZE AL A 0
TR = R o s R B AL A
R AR TR 1 2% gk AR AL R = 1 g
LR LT = 1 0 8 95 1 B S R BBt th
B 6 SRR AREREN SAR EHR AT (1 S 0 2 K8 A B 97 1A 7R b 5K = 1
Fig. 6 SAR image of the scaling point A B AL L = [ﬂ{jﬁﬁ%%ﬁ SAR ﬁiﬁ*ﬁ@f%
RS . HLoR AR b T = S 5 e 5 B B 1
FEHEIR 2 RN SAR FE IR BRI
AR HE S UL TR R SAR R 318 2 0 BT 28 2

Ji L

BR R )

= I HUAR 07 2 2K 20 0 7 7 (022 5 4 A 2 k22 ] )
h + , HERE 25 28 i 3 5 05 92 0 O A 000
TAR SRR TAE .
5% Tk
el [1] David N, Pedlar A P B. SAR target geolocation per-
B 7 bR BT E X SAR E{% formance[[C]//Radar Conference. [S. l.]: IEEE,
Fig. 7 SAR image of the scaling point B 2005:212-216.
(2] Wi, 703, 645 B HLER A& HF SAR IR 40 %
JE. ML SAR R X IR R KGR 1 A Fl B B 77k W98 [T . 28 72 5 15 2% B 2 4] 2009, 23 (4)
P TE bR S7E B 1 6 8 R iR LA 56 3R e TR 257-260.
K5 BT mBaEn ra s A F B WA EFR AW Yao Hanying, Sun wenfeng, Qian lichang. A meth-
G ATREAI N ENSAE Y GPS &1 od of absolute positioning of air-borne strip SAR im-
S BT 28 2 B 1 25 AT LA SAR I 5 f iR age[]]. Journal of Air Force Radar Academy, 2009,
% FERRAA FUERRA B 4 BT BRI o X E3CA) 207260,

R K N 2 BRI L s A ey o) W B IR A B AL SAR E i
B2 HACHI % T U0 HE W SAR [ R AR MIRIIALL, 1 FRUBECAR 200790010567
2 32 2 L T TR L 1 . S 0 0 s o7 2 R 4y Miao Hui, Wang Yanfei, Zhang Bingchen, et al. In-
=2 PR,

R2 LI SAREMER

Table 2 The location results of measured data

fluence of the motion error to airbore SAR geoloca-
tion accuracy[ J]. Electronic Measurement Technolo-

gy,2007,30(1):63-67.

(4] INSCUEBRZE, X5 . 6. —FB I pL 3R SAR B4
R VAL N
s 41 el JURTEE IE 0 5 B 5 5 11, oo T 2 4 2007, 35 (3) 4
553-556.
e 109°15'4, 439 8" 34°39'5. 835 2" o
il A 9 o Sun wenfeng, Chen An, Deng Haitao, et al. A novel
276.97
SAR ) ) ) , geometric calibration and target location algorithm for
. 109°14'58. 735 602" 34°39'13. 481 262
[NALES air-borne SAR image[]J]. ACTA Electronica Sinica,
%ﬁg 109°14'49. 453 6" 34°3853. 699 3" 2007,35(3) :553-556.
R, 276. 96 [5] Pedlar DN, Coe DJ. Target geolocation using SAR[J].
SAR & " ool n .
ﬁétg 109°14'43. 638 285" 34°39'1. 371 466 5 IEE Proc Radar Sonar Navig, 2005,152(1) :36-47.
2R

[6] Sun HS, Rho S H, Jung Chul H, et al. Geo-loca-



%4l FN

i, 25 HLER SR A SAR [RS8 04 1 BF 5

561

[7]

(8]

tion error correction for synthetic aperture radar im-
age. IGARSS,2010.:3406-3409.

ARG 4L gk Bt B L S B T RHEE I 4 R 25 B0OE
HIHLEL SAR (] He & 7 77 kW9 ) ). 3B &5 .. 2011,
4.23-27.

Song Zhanjun, Zhang Jixian, Huang Guoman, et al.
Research on airborne SAR indirect geocoding method
based on correction of slant range measurement error
[J]. Remote Sensing Information, 2011,4:23-27.

B IEAS 50 R L A R BT Y B 2R SAR
B H bR A7 ik L) . B I R, 2010, 33(6) 159+
61.

Yang Zhengde, Xie Yanan, Zhou Xingli. Method to
target location of spaceborne SAR imagery with anal-
ysis solution[ J]. Electronic Measurement Technolo-

gy, 2010,33(6):59-61.

(9]

(10]

Carrara W G, Goodman R S, Majewski R M. Spot-
light synthetic radar signal processing algorithms[J].
Artech House Inc, 1995,225. 401-439.
AR ARG B M L HLAR SAR BG4 4
TR BT [T ] AR 35.2010,32(3) :48-52.
Peng Daiqiang, Lin Youquan, Du Pengfei. A fast al-
gorithm for latitude and longitude calculation of air-
borne SAR and its location precision analysis[J].

Modern Radar, 2010,32(3) :48-52.

TEF B R A (1980, 5. W - WF 58 A=, F 58 07 1)« HIL 3R
SAR {14 & 5 4b . E-mail: sw_ 818 @ 163. com; 4 1§ 5
A974-) , B B E S A5 D7 1 - TR ARG
Ab 87 T, E-mail : zhudy @ nuaa. edu. cn; 255 (1977-), 5,
Al m A RALEERRGREEMERES L

B, E-mail: limack@nuaa. edu. cn,



