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Real time Processing of Airborne Ultra- wide Band SAR

11 Jian-yang', CHANG Wen-ge', WANG Liang’, LI Yue-1i'
(1. College of Electronic Science and Engineering, National Univ. of Deferse Technology, Changsha 410073, China;
2. Research Institute of Information Techmology, Beijing 100082, China)

Abstract: Large data volume and compuation burden are the main characteristics of reattime ultra-wide band synthetic aperture
Radar (UWB SAR) processing. The nonlinear chirp scaling (NCS) algorithm adopted in the realtime processing needs large data
volume. In order to reduce the data volume demand, an mproved NCS agorihm is poposed. Meanwhile, the flow of Reattime UWB
SAR processing & given, and the effect of forward velocity emor is also analyzed, and it can be removed by reattime pulse repeat
frequency ( PRF) adjusting. The perfomance of loss of sight ( LOS) compensation in improved NCS agorithm based on the data
measured is analyzed. Finally, the performances of the algorihm are verfied by the simulation and real UWB SAR data.

Key words: UWB SAR; NCS; reat time processing; motion comp ensation

UWB SAR . SAR " UWB SAR
UWB SAR
UWB SAR : NCS
S UWB SAR : ,NCS
, , , SAR
) NGS )
NS, NCS :
DSP .
UWB SAR , .
UWB SAR \
Lo, NCS NCS , NCS
) NGS )
* :2009- 05— 20

(1981—), ,



58 2010
1 UWB SAR NCS
Nes P
31 3 i
’ [7
’ B FFFT
NCS , B
NCS s 1 p——
NCS : NCS .
s R FBR kMRS (] A
FFT, SDRAM Y
JTLFFFT
y
’ ’ AhFE kb R R R A
NCS ¥
NCS ) B FIFFT
’ NCS R R A
éﬂ——— =t 05104 13
; NGS B UHILA B
NCS BERFIFFT
’ é.— Chirp ScalingiZ %
FFT IFFT , ,
F¥T BER[EIFFT
y Jr 953 ]
@1——— TR
PR AL IE
SAR B FIIFFT
. - 2R (tm. Ry é‘ ) MR
S(t,tm,RB): ar[t— tc’ ](la( tm) ﬁ&[ﬁ’ﬁ
. " 2R( tm, RB) 2 b
texp{jV t- —— 1"}
]
4T
'eXp[—]_}\R(tm,Rs)] (1
- 1 NCS
2 a" 2 aﬂ 2 t . . . .
Fig.1 Flow diagram of improved NCS algorithm
N tm N RB
’ Y ’ }\' ,R(tm, RB)
NCS . (1)

2

oS R)= () (Y exp(= 0 e - 27, ) el = oy Ly

Foo
=)

!

S+ S
NCS ) ’
(1 b, Re)= au (1) sine( 4,1~ M]}exp[— j“—;\TR(tm, Rp)]
(3) ,

(2) , (3) , , NCS

)]




, UWB SAR 59

2.1

rome——-

UWB SAR

, Rs

ARw (fa) = R.;{]/ J1-{ x/2Leve andy?

100ny s,

50Hz

............. s | BEHSFIFFT

NCS UWB SAR )
s SR pea—
| e R A RO L]
P (s R |
: [T i
: =R | 25} BER 1) F-H
: foaee ||| e e e :
: B (IFFT £ | : KR
; : : MR
Chirp Scalingiz % 5 !
‘ RS FFT ':‘_::::'.'.::::: ‘:::::::::.'.'.'.'::::::.'.':.1;
: B TR 5 : T R AL
; KEHES | : 5
i EAEHRE | | |
wamaneE |1 | |

LB H frian :
oy I
b e ;

NCS UWB SAR
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Tab.1 The simulation parameters of UWB SRA
(MHz) (MHz) (MHz)  PRF(Hz) (km) (n/s) (m)
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Fig.4 The imaging result of simulation data
2
Tab.2 Performance for the point taiget
(dB) (dB) (m)
NCS - 13.99 - 1462 - 153 -13. 18 0. 69 0. 88
NCS - 13.99 - 1462 - 153 -13. 18 0. 69 0. 88
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Fig.5 The realtime imaging result of real UWB SAR data
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