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Analysis of impacton sliding spotlight SAR step steering scan

VI Tianzhu' , HE Feng', HE Zhihua', CHEN Shaojing’ , DONG Zhen' , WU Manging’
(1. College of Electronic Science, National University of Defense Technology, Changsha 410073, China;
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3. China Electronics Technology Group Corporation, Beijing 100000, China)

Abstract: Antenna beam steering along azimuth of sliding spotlight SAR ('synthetic aperture radar) system was accomplished by step steering
scan in practical operation. However, this scanning method may cause the paired-echo in the image of sliding spotlight SAR. To analyze the reason
of paired-echo, the step steering scan model of sliding spotlight SAR was established. And the relationship in quantitatively between beam stepped
steering and both amplitude and position of paired-echo by Tyler series expanding and Fourier series were calculated out. The theory analysis and

signal simulation indicate that the model demonstrates the phenomenon well, and the model provides the theory basis for the design of the sliding

spotlight SAR beam steering scan parameters.

Key words: sliding spotlight SAR; step steering scan; paired-echo; Tyler expansion

PR W e (R EN: B
Radar,SAR) J& i JLAF AR L1 SAR O S B i 0 Ht
Jir e A A AR R 2 — o s e
uﬁﬂﬁﬁﬁﬁi‘ﬂ#ﬂéikﬁﬁﬂﬁ 7 I IR B
W53 A=E ARG Y NS D DA K R i i A 1]
SIE PR o W B R SAR 19 5B AR
T O7 LI R Y 1 LA 4, (HAE SE PR R G IX —
J7 AEAEARMESC I, 38 4 AP 30 ) 5 B
XL A 4 07 R B AR B AR R T [0 &
AR S T A S SRt 1R 3
S, SCER (2] R XT 1R 0L A Y 4
(Terrain Observation by Progressive Scan, TOPS)
SAR X R LG AT € | iﬂ’]*fﬁ T, R OR
(] 8¢ B £ 07 B RIS AR A TR S ) BB HE 5

i5 ( Synthetic Aperture

« YRS EHA:2017 -03 - 18
BE&TE : HR QAR LTI H (61401480)
EEBIT: 5 RAE(1991—) 5, Fiik

FERAY T, SCHRL3 ] X TOPS SAR FEx K2k
i‘a [i] ) BE EA T RS, MY 5 1 B SRR SAR Kk
WA M AR R Y 25 57 o
A SO B R SAR I SR AR RE R, 4
Br 1AL BEAARON T S 3R SAR AR EE R 5,
#i%ﬁ*ﬁ%l&i‘ﬂﬁﬁfﬁ#ﬁdj%ﬁi SAR 1%
SR B RO B R AL E R, X — KR
N SR SAR RS8R BT R A B Y

1 R EFMEGRE RS

TE SAR RGELPR AR H IR B R T7 11 18]
Jysine (- ) BREK, 5 IE TR IR AL R B BRSO, HoJ7
[y sine® (+ ), KRRy i i ek ol

RN, 5T 4, E-mail ; yitianzhu95 @ nudt. edu. cn;

flg CGRAGIER) , 53, BIRFSE 5L, WA B A 0, E-mail ; hefeng@ nudt. edu. cn



552 1 Gy RAE, 55 W EIRR SAR AP HEFHR W 20 HT "73-
AL vk
N,d
o Sin{q'r Td[sinﬁd(n) —sin0(,{(n)}} é(n) :L%J T, =7 _{”7 _L%J : T,,} (4)
w(n) =

Ngﬁn{qrf%[ﬁnﬁa(n)-—ﬁnﬂm(n)]}

(1)
P10, () 2 AR 5 R o400 77 i
0,.(m) B 02 Iy B KA o 0 B N, R
LRI d KLV OB . 35
T HEIE SV, R R 40 10 5 5
V, B TR FE R nn e [ -]
Ry A3 540 FLB 0 RS I b5 7
FEMRTE AL X, Y, 0] FER B I 1 .

BT R SAR SR
Fig.1 Sliding spotlight SAR beam scan

Horpr

X, -Vn
R, (2)
0.(n) =k,n
W H A5 BT AE BB R 28 7 1) BN A n] 22w Oy
G(n) =’ (6,,0,.,m) , E/NAEREBETF,
ATLLE IR A
G(n) =’ (6,,0,.,m)

sinz{ﬂ' %[sin(@a(n)) -sin(6,.(n)) ]}

0,(n) =

2

{11' %[sin(@t,(n” -sin(6,.(n)) ]}

zsincz{’n')t[XR)V77 k f( )]} (3)
Horp LA RERE L = Nydsk, RGN
AIFFE 5 € () S REARAL A4 14 25 1 4 i
] o BRIk b GE O T, , WA
IR 1¥) A 2R 24 A 5 39 $i 1) S5 2800 E 4 I ) ] 3%

Horh PRE g 38 G0 B 525905 L1 | o Ui
R {n = L) - 7, Dt Wt el e

BB SURI T, = o i (4) ek

AT ECn) N BT BB R 2R Pty ] 2
7R o

— B
- oSl

0.5

Fi Lkl /s
(=]

-0.5

17600 1800 2000 2200 2400 2600
AT

B2 AR T P

Fig.2 Timing sequence of different scan method
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Tab.1 Simulation parameters for step steering scan
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Fig.5 Performance impact for different scan number
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