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At R(7) =/ (or =) + (y, —y,)° +h* A&
i85 BAn B BEETRHE ; ¢ G o S CHLEE R ;¢ Rk
] s 7 AP s R] 5y A ZRAETRARAE SRR A A (E
SR o, R AR PG U R e, (-)
PSS S R, (+) 0L B PR e, AT
JLEBR P AERHE S AR AR b5y, b H AR B TR A
FEHB TR SR ES s H R R iR AR T H bR 9 8
x, AE ALK 0, A AL T LR, A
LEP.O 550 EE R, SAR UL LA AL Ay
mE 1 s,

Fl 1 SAR {8 LAl

[ A5 2 ek ok e B SR IE B 25 AP
ZEF M RS S TE 7 = 7, REHEAT 2R SRR
JEIF JEIFIE I s(7) LKA N

s(1) =a,()exp(jm(f (T —7,)° +
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ssgn( ) AAF

1 1
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4 (10) XA A (6) 2, #E— DAL, T
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(11)

S 5, (1) ,5,(1) 5, (1) SHHITTE Yy

ss,(1) = exp(jmesee(1)?)

ss, (1) =exp(_j’th2tan (;)) (12)

ss, (1) = exp(— jmt tan qzbj
(1) XEg il , JFEAT 2 M5 N HE 753
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D5 ELIE P T 83 rad 19 AR 1522, 43 5
SR MD \MAMD B3k B AR SO ik b A4 31, 3 Foy
FEATHH AR 2Z M E S Fis, 5 E R iR 20
FEXF B, AT LA H AR SCHRE 18 2 A R 25 Ak T T A
JEE T MD B, 5 MAMD A5 AT, £24MT
FHA IR 22 M i HARAY PSLR \ISLR /0 HE%

— HIMINLRZE

-~ MD
= AT
---MAMD
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80 — PO
=MD
- AR Ti ¥
2 6o} ---MAMD
Z
B
K 400
E
=
20¢
0 2000 4000

Ji LA
K5 ARGIRZEA AR
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MD -11.46 -8.22 036 -12.81 -8.16 0.42
MAMD -11.48 -9.28 0.35 -13.89 -9.20 0.35
A -11.48 -929 035 -13.89 -9.21 0.35

B RS A T MR 30 dB ) 2
R R TSSO T 25 AR SCHR Ok
Xof {5 M LU A 3 P B X MAMD R AS SCH2 4 Y FrFT
D70 WA T TASME H-10~30 dB B ELEAIE , 4

FAfLRZE / rad
FARLIRZE / rad

-2

#E 1 dB, UMK 6 o B A AR A 5 e LU AR B, A AL AR
PAGTHRIAIOLR 22, MIEL 6 Hal LU H Bl {5
OISR AR OLIR 22 A T BE B it o, S R IR LL ik
PR TR AL U 22 Al RS B i 48 = A2 18
V22, % R RGBT 2 BRI SAR BUSIKEE 15
WELEIEH R T 5 dB, N A SCER A 7 i B —
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=
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&
"o 0 10 20 30
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AT AR UE . o T IREZ 7 A 23 E
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AL T MD MAMD 348 2 AT A AR 1R 25 |
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Estimation Method of SAR Doppler Frequency Rate Based on FrFT

CHEN Ying, CHEN Tao, LI Kewei, XIAO Julan, LIU Hongli

( Chengdu Technological University, Chengdu 611730, China)

Abstract; Due to the problem that the existing Doppler frequency rate estimation method is limited by the estima-
tion accuracy, a novel estimation method of Doppler frequency rate is proposed. The present method searches the
frequency rate according to the characteristic of the chirp signal in the FrFT domain. Firstly, dechirp is performed
on several strong scattering points extracted from the data domain after pulse compression, and a frequency domain
focused image is obtained after FFT. Then the maximum point of each distance unit is extracted. The energy of the
maximum point is selected by using the window processing. After that, IFFT is performed and the dechirp conjugate
reference function is multiplied by using the selected points. FrFT is performed according to the preset orders. The
entropy is used to evaluate whether the order of FRFT is optimal or not. The Doppler frequency rate is calculated by
using the optimal order. The simulation and real data are processed and analyzed. The present method can estimate

the Doppler frequency rate accurately. A well-focused SAR image is obtained after azimuth matching filtering.

Keywords: doppler frequency rate; FriT; SAR; dechirp
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