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Targets Recognition Based on Time- Frequency Analysis

Xian Ming Zhuang zhaowen Guo Guirong Xiao Shunping Chen Zengping
(ATR Lab. NUDT, changsha, 410073)

Abstract The timefrequency distribution of radar echoes of airplanes has been
analysised by the wavelet transform. With the time<4requency distribution, which clearly
exposed the scattering characteristics of targets, this paper also applies the moments
method for target recognition, and get satisfactory results.

Key words wavelet transform, time-requency analysis, moments, target recogni—

tion

B 2

(STFT) Wigner— Ville

* 1996 10 14



(STFT) ; Wigner—

Ville

; Morlet 1984

STFT
Wigner— Ville “
1
;o). F (w) ,
W(T Q) =J’F<w>f’2H[m - Qldw (1)
H (w) (1)

F (w) T , Q T H [T (w-
Q| ; T H[T(w- Q1 T
Q F (w) 1/t . Q T F
(w) Q (1)

Wi(TQ :J’f(t)f“h(— t/ e "dt (2)

h(1)  H(w) (2) [f ()T "h(- /D]
) FFT , h(1)
L R (1) |=e= 0
. (D) ( (2)
1GHz 8mm , F117
5
0 30 .
, 1 2 3 4 5
|w, (¢ @ |*

lw: (z 9 |°



*

||

e} 358,06 1

-
vy
b}

&]
(&)
o~
<
Larl

|

f

2
&
*®
®

/A

N

B 38

U
~
<
o

}

AY

ey
T
L.
&

JAL

HH

B 3 0 R

E
o
K

[a 721" OL-¥e

AAA A
T g

I\

Bt 38 960 [

HH

[3]

HH



. fo(= p+ q)

mpq-J‘ J "y (xy) ddy (3)
, (p+
? : a”:J’-J_m(x - 0" (y = 7)Y (x.y)dedy (4)
x= ml oo, y= o/ fitoo Mx N F (m, n),
M- IN- 1
mpq = ZOZ jF(i,)) (5)
M- 1N-1
ZED WKL) (6)
i= m1/moo, j= mo1/moo
My = IJ. %pqu)(/z]n (7)

h=o+ M , b= (Tho - ’702)2+ 4
= (M- M)+ (3= My)® , B= (ot Mo)>+ (Tt M)’
B (Mo— 3)(Mo+ M)[(Tho+ Th)’ = 3(Th+ )7

+ (3= M) (b + M) [3(Mho+ M)’ = (T + Ths)?] (8)
dg:(rko— Tho) [ (Tho + rﬁz)z— (™ + ’703)2] + A (Tho = Tho) (Thi + Ths)
B=(3hi— M) (Mo+ Mo)[(Tho+ Th)>— 3(Thi+ Th)?

— (Moo= 3M) (M + M) [3(Mho+ M)’ = (T + Ths)7]

)

3
. ()
M— c (1
: (2) ,
. , 2 (3)
1 , 2 )

10



} B } b @ 3 b

H 438.2267 37.1257 15.0284  18.5871 - 9.2589 13.5046  9.0408
F 402.0860 43.3594  21.2791 8.6022 - 5.8889 7.7525 6.0032
Y 532.3622 25.2280  16.6157 8.4382 - 4.8586 11.6839 4.8373
J 292.1560 30.4792  11.8867 6.6334 - 3.7681  3.9459 3. 4885

W 420.2595 13.6529  23.8033  17.2430 - 10.8612 14.4768 9.2843
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