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UWB SAR Time-Frequency Representation Image Formation
in Low Signal-to-Clutter Ratio Environment

Jin Tian Zhou Zhi-min Chang Wen-ge Huang Xiao-tao
(School of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China )

Abstract UWB SAR works usually in low Signal-to-Clutter Ratio (SCR) conditions in order to detect targets hidden in
forest or buried in ground. A Time-Frequency Representation Image Formation (TFRIF) is proposed in this paper, which
can get a series of SAR images of different spatial frequency without loss of resolution. The SCR is improved through

fusion of those images. The efficiency of TFRIF is proved with real data.

Key words SAR, UWB, Time-Frequency representation, Low signal-to-clutter ratio

1 31§

#B % Ak fL 4% 5 ik (Ultra Wide-Band - Synthetic
Aperture Radar, UWB SAR)YG i 58 ifi B R FISARFI A &5 54
T A i LA R A i e AT A i
TAELEVHFIUHFSE B, B8 % 35 -5 R0 i 3 R0 e £ 1 ke
EEHEMEAEH T 1 HARE . UWB SART KA H AR A% I i
TAEEARAS A LA R BE R

UWB SAR T 345 57 11 1415 43 3 ) T B K [ A 2R
i, WHIABJLTEEEE 900 B, RunkleZs it %45 mifg 1L
e, A2 HARAES A7 W IRRAE R F Ba Sy /R m] oA
(HMM), ScHLUWB-SAR H bkl s e, SR 7 4Lz A
FFT5 L1 (2 R AR, 1028 T FLAR B 1 1 % 5 719 Y
REAE 7 O AR RFAE AT SN FE 5 7 R4y R 2 T T . AR SCER
Ho— B UWB SAR I 45 & 78 i 1% (Time-Frequency
Representation Image Formation, TFRIF) 51, JE45H T 5280
HE o 23 A2, IR R 4 J Nl B AR e (STRT) [ TFRIF
LA LW RINES TILAERG, SPUR—EMHH
R A e SRR, Wigner-VilleZ> /i (WVD)&E, fig
R R R R . W TFRIFE B F— 3 510 2 08
SAREIG IR, ARG IR N “HAN” 1 HFR
CEMW”, 133 ARG A I SAR BIG B 1
fFR.

2004-10-13 W #|, 2005-03-15 i|a]
[ X B SRR I 42(60402034) % Bh i AR

2 UWB SAR [Oj &5

IS R A RSAREFFIN . W4 I TAE
B, SARE HERHIJLA <RI 1 Fin. B 1(a)h E ML
SARIIZSIAIAA KR 22, B HITET 55 F5 0 R M LIy 7 1) LA JEE R il
AR E LIS . Mk B XA AT 2 O AR, R Ea
ANEBRBEN P ABHULE ug s BIPS A BRI Yy, uy &
PREZ T 1, 3NS5 Byt -y F i, W 1(b)fr
Ny AV IHFR A G V1, BT ) ) LA I 5 4548 21 1%
SR R HEAT IS, FRATTRRx T 1) A BE B (RHEE) ),y 5 1A
Tl . WRGMMANR B, WHRMAHK 20, W EIHTAL
1 0e[-0,0] . MG TH LB HIEMALFR A, u), P
F5 K ()

Uy 5, y
"

uy

uy
Uy 7] 5 2
(Xn:Vn)
0 ~. “
(@) u (b)
S
K 1 SAR g LR =K

@B ILITSLARRE (b) g JLATF i
Fig.1 SAR imaging geometry
(a)Three-dimensional imaging geometry
(b) Two-dimensional imaging geometry
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