2006 411 A
B985 11 M

TRKFFHR(HRAMFMR)
Journal of Chongqing University ( Natural Science Edition)

Nov. 2006
Vol.29 No. 11

VEHRS 1000 -582X(2006) 11 ~ 0096 -05

LT k530 93 17 00 T B B A S A BB

: o, - 2
oA R R EFE U E RN, EAL K
(1. BFEMEMAXRE BEMEERASG, 2K HF  210016;2. ¢ E & FHH LB F 38 FIUAT, T4 42 230031)

W OEIRTEAAGARRSMEAALLGETRETAY BT HRAANETLERMT
M EAMFH G ER, RAUE S0 155 04 F S xd FiAE 5 ik Ao it ) 60 % 4k 1 45 AR S AL AT AT
I, AW, B2 AR TF oA BETONRSTRRINTEMEESTREF ABTH
8 Fourier & #i . /s T #eFe WVD 4 £ M Ao 3k 800 B9 47 7 ok, B A 30 86 o o sd 3K R 69 SR M i)
WAEF 34T T A AT Rt A 5 B RAE R T 7 ka0 At

KEW oA T FAIESSTFT; WVD; ok 4

B 4y 22 TNOTL. 1

BANEBMEE) Z XA T R s
RIT- I ESBOB" X S A et o 3R K
TERRE TR AR, W S BARAR R  42, 56
MEWRESAREREET WEMET . XEEERER
HR R, BAT B 20 bk R AR R AR A
(LPT) S0 H M 838 (LPD) #5 B9 £ 5, XE LUR W ML
e HEL BEA TR AR A

T BARARA G H R T B AR R A LPL
5 LPD JIB Y MAUR AR R S A AR . i
BT RA AP RESHAR IR, EF 4Rt [E
RSB B| —gn P m b, BR T ES RS R
WHEAELHRR . EXNRFRITEESMTEERE
mﬁ[zhﬂl

XEE BT BIBTEE S A B H AR A
BUAR HL PRI oP T TR S R 6 A, SR UG 40 T JL B 43
ST IR B AR T 3 LU A % P R0 R iR
FCLFM) A S A BIEST TR E, A T I 4
R mlavdt— LN AP HT T RE .

1 FibiigfEsen

FIANERARE S LM BARE, ERNERE
SHRACHE R KO T , B % Bk M55 #1744
MSPAGTT R W RIR AR M B 7 1 (5 8, AT

« W F8 H #2006 - 05 - 23
B ST A2 Rl H S TR (03F52042)

SCHERERIRES:A

BEATEU A AT . BRI R A I
AP R ESBIE TR YO R AR P IR AR B AR 32
FOAbTHIE 5 R R M R, T W E S W
TRIE, AT RBUN, T AL T OB A M LA T X
75, BT kAIFRRRE S RBIEME . HTH
XX S EIR A M, BAUR AT Bk
DL FAIA 5 A AR

IR R E S B ERNE, KA E ik
HEMBENEEE LAFMTILAFES 1) £itH
PRAGS B3 RGN 18] A8 1 (9 T 451 R B, S0 3R B BAR R 5
& S HLIE BB R B 2) $RBUE(E 5 B BRIN I3
HBANEE B hr(a S M RS 5 2 B RABHER B
3) B R P O Bin(E S R R EE S, A
R BInESHEGE BRI EN#E4) ATETF
T MR AL S RS S

EH EROEE RS I RE IR ES
PALRE A7 T AR @R SRR LAL, GriE 1 TR

YIBOREL ol iR ] Scpnchl (el STU ISR el Tam

=y =

R
H1 TEORREHCANIER

EERT ABERN968 - ), B, BYRERA MEMEARKE R, ERASERE TR IRUE SABOPISR.


http://www.cqvip.com

£F29K% 114

REL, F ATHRS O TEMEFTLEHAR 97

2 W RBHES T B

2.1 i} Fourier 25#

Fourier BMIEFERME ST HBA T EH
BLR B R —F 2 R A8 , 763Nt sl el S5 g <
AIES A B RTRATI R 4 B e B A ) 84, B
BABX TR ERSAR M REER . A THIAES
B [F A RS B, B 18 B 0 T sk B M S
FTINETALHE 3 IF R S AT Fourier 284 (B STFT) ff) &

STFT 5t #4307 {55 #1718 fn i 43 B% , 3 s Ak
AR SAESM T B PR w(e) 19— A5 R[] i) B P
RVRH, BXT0 BG5S 8T ML 47, A3
BN R 2 R 2 3R

BT E{ES x(2) H STFT & SCH

STFT,(t,w) = f:x(r)w * (17 - t)exp( - jor)dr

(1)
Hor, w(e) RERE . dTFENZ ¢ 5 STFT £E 5
x(7) WHE BB w * (7 - 1) INEEFR SIS, BT LAGL
FLt P OHRE NG S RRE, #SdrE e K
STFT ittt . B4R, STFT fF I [A] 4> $E S BUR 4
Fw(e) . H—HE, EHE o LK STFT HA LR
x(0) WA BB W(o' - o) BER, BT STFT
MRIR S BREDR A IR RS, B RER KA 5%
w(t) .
EFS A5 Aw H5H1F0R STFT BR8] 43 P2 5 55
RAHEER, M A B R

Athw = % (2)

XA, AT REFFE B R AL TE R A W LI 5 iR A
FESEPRRL FR Y, B4 4004 B () 43 99 55 LA e IO s 43R 4%
PR, B AP RO PER LU BUR u R A
2.2 MW

ANBESY AR A S AT 40 48R R B R R B AL R AR
B XA R SFR B4 78 B UM AU b 2 PR 2 ) AR
R, A7 B T B U 40 R SR B, A R AR AT R 4 R
B NSRS R R TR RES BT,
INEE RS R AR AT IR T — B S
TH.WT 5 STFT —#F R & EE#, AL =4 KX
WX SRERET BRI ESHHEAR, I
Wigner - Ville 43+ 75 ( WVD) 1 Choi - Williams 43 7
(CWD) e B BAFS W, # L XTI

Z PO HESRAN PR P A% A = KB BN

MG AIR R . FRMR WT S A A ST i

T K AL T A o O ST R AL B — 20447 38 8 I RS 4

BSHTIRMALTE . 76 STFT Wil B B AR A 5 45

PRI R . WT I SRIE LT f, IR AR R R A

EQ(Q=//B)5fFH¥. WT A[¥—FHE Q 4747 .
155 x(2) WES/NEESR(CWT) &L H:

CWIL(a,bi9) = — ] a(Oplu( )
a

(3)
AF, « EREFT, HTHRESHFTE IR, <A
Q HT . o J/NBEHERRAK
NEEBRITE S EWR, FERA/NEERK
BT, L BT ROV ESE M RE B H o F1F
BB L AR EZER . BE/ML Y, (s) B
/NS DWT:(5,k) SR

Ba() = auplays — k) | (4)

DWLGE) = [ a()pils)ds. (5
(B MR AR R

() = T THuODVLGR . (6)

NS RAEARS WA RERT P RE T IZ N
P, R 3 o o 3 U B T 0 K PR AE 404
2.3  Wigner - Ville 4345

Wigner 2074 s A G A TR F I %¥
. BRI (ville) 3 E BB T 48, BT LALERE 441
L HFR A Wigner - Ville 2347 (WVD) , f£{5 54+
MabES, CERREREHANTH . EBRLHN
L A W — iR (A R RS 45 ) AR B,
BHEFZEA BB THTHNERERLETH, &
FE R R EIAEH , AS Al 5 S tth ) B0 AE T4, T
MR B —E R, b TR BT, 88 TiFE
BURTER, IS E 0 T LA E D T AR 287 RN 330
4¥7 . L. Cohen ¥ T 114t — Jg X4 1 b 451 43 A B
W AR g - 2 B B84 A R, 35 TR TR B B
PRY, AT LAAG B A [5] po B 43 4 A, REIER BT X R
B, AEAR TR BT SR A . SRR TR
AR BER R T W/ NE X m, NN T EK
RSl b AR AL, X F R ALK b,
F ) FFT 3531, 55— 5 TR TR MRS T e n e s o

eI, Wigner S} MBI N B LPI BFE S
BB AR I B B S A T R 2 — , AT LA AT S 4k

55 x(¢) B Wigner 2070 € L4 -


http://www.cqvip.com

98 TEKXF (A RAFIR)

2006 %

W.(t,w) = f:x(t +7/2)x % (¢t — r/2) exp( — jwr)dr.

(7)
HEBEATERRRA:
W.(l,w) = 2ix(l +n)x* (I - n)exp( - j2wn).
| (8)

th Wigner 2340 s{ i Wigner 4345 47
W.(l,0) = 2ix(z +n)xe

(I =n)w(n)w(-n)exp(-j2wn), (9)
w(n) JEXT n LK BHE R .
SE- ¥4 Wigner 4377 (SPWVD) 11,

SPW, (1,0) = [_e(wh()a(t - u + T)x -

(t-u- %)exp( = jor) dudr,

(10)
g(u) MAa(r) BXTF 2 W SHBRE.

3 UEHR

LFM B8 ZMAFARER D, BE—FHEAER
Rk A RE B R RE TR Bk v ESR (5 5, 33k
AH

) = A()exp[jp(2) ] =

—L\/Trect(%)exp[ﬂ'nﬁt + wKe*) ). (11)

A, L RESHOEER, T AHESH R, K RN
xR, RAEIE R

HEIERNFGMSRTEESR . BB
SR FHTE 24 MHz, 1 58 6 ps, BB 1 7 367 1 M
P (MR LE 20 dB. () BRTIREE IS G 2 FR7R
P B RIES , AR R 2510 4 MHz/ps
-4 MH2/ps, {557 5 #9024 MHz, Bf BEXI 1 6 ps, B
T L {E R T B MRS, {58 LE 20 dB.

B 3(a) M (b) 205 g 5 43 B NPT 4 B R4 A3
155 B4 L 2 S B A S R B, N R ]
R N5 5 KR pER R E R MO AL

B 4(a) F1(b) 250 Ko 24 4y B AN 4 B 20 PR AR
{75 WVD R E M SRLE, \E 4 75, WVD A%
BIFHIRRRENE, HEZHBES K WVD £~ E
BIZEX T . B 5(a) f(b) 2 5B 5 B MR
{E 5K th Wigner — Ville 437 (PWVD) F1F 1% £ Wign-
er - Ville 2077 (SPWVD) i % R4, W 5 7] 41,
PWVD 4375 B9 32 X 30 T4 4 8. b WVD &9/, T SP-

2

§EE /KB

M2 pHmREEBRES

T
b

1 H i H
. H ‘ i

w15

i i i H i H i i i
05 1 15 2 25 3 35 4 45 5
) s
(a) HO-RAR VL S
o ot
20F i
< 15 ko ,M*\ib)%r e R

.......................................

1
i
o
1
i

03 ; 13 i 2.5 5 35 2 45 5
s
) W BEVERESEES

B3 SIFTES4HE

3 i i : i
H H H H 1
i H 1 I L

bbb d i
05 1 15 225 3 35 4 45 5

s
(a) By BERTETRBIE S

fIMHz
S

s
(b) Wi Rk ISR

B4 WVDEREE
WVD B)3E X I T8 LA & bt PWVD B9 38 3 T35


http://www.cqvip.com

F 29K 1 M

A, F K THHSNGTRMBETLEAR 99

tps

fIMH:z
o W

s
(b) F#th Wigner-Ville 7347

BS Bk WVD S RELE
/I B 6(a) FI(b) 4351y B BP9 B MR BUE
5 CWT REER AR LB, AERTR, CWT REFFFER
ST

20
w 15
e
g 10
5k
R RS AU
05 1 15 2 25 3 3,
s
(a) Y HAMERBE S
{ "\, ’ H H H H Pt
20 Q\»"” e
w 15 feredesd
=
& 10
54 !
i i H i 1

i i i
15 2 25 3 35 4 45 5

i
05 1

(b) Wﬁ%‘r’;ﬁﬁﬂfﬁ%
H6 CWIE&mam

L A L AT A, STET i T RA B R E
PR 71 BRI, N TG T 5 [ st e B (] ST R A0 R, st
SIS . Wigner - Ville 4} Tt B4 B LFM {55
BT B H B T A B A ¥ A BT SR AR T, T LAYETA T
B B E S MBI R E B HES SRS R
FUE S FHE T B 18 B 2 30, A TR Wigner — Ville 43 £

RESL BN 2R M VAR S AR SRR I, Sk B4R U ik 15
BBk IR R EUS B % . 5351, Wigner - Ville 4}
MR IRAE e, Ao B R AEFEL LT, th
Wigner — Ville4y 73 F15F ¥ £ Wigner - Ville 4347 7] LA 3K
BAB M4 3T X0, V- ¥ £h Wigner — Ville 534 411 i
ASTMEE S EIR . CWT Bk, KR EERA
I, AT [R] 5 45 % R R A R BT
At BT B AR BT R AT AR, ARG R AL AR R
BEMTEBAPRMAES . BPBERMITTEE
BB B, SRS A0 B, R BEOK HE RN B R O
REZHEHEWH, FELBREZHANTHA REE
BIFHBOR.

4 & i

WREFEE EENSMAGBRBE N, Z
FRE &M TR LPLE ST, RERA
TR BRI . ARMETRERNRET
IR A P RE PR B SR BRI B, HE1T 15 5 R ALl R RY
AN BDBRRRR, Tork i R I T R & M ER.
BT AR MR, o T b B R e (s SR T
HRIEMEAR 3, D E AR IR & PR E
TR .

SE M-

[1] JAMES P, STEPHENS. Advances in Signal Processing Tech-
nology for Electronic warfare [ J]. IEEE AES Magazine,
1996, (11).31-38,

[2] STOVE A G, HUME A L, BAKER C J. Low Probability of
Intercept Radar Strategies[J]. IEE Proc. - Radar Sonar
Navig, 2004, 151(5) : 249 - 260.

[3] JOHNSTON J A. Wigner Distribution and FM Radar Signal
Design[J]. IEE Proc. , 1989,136(2): 81 - 87.

(4] CHRISTOPHE D L, CLAUDE JAUFFRET. Estimation and
Classification of FM Signals Using Time Frequency Trans-
forms [ J]. IEEE TRANSACTIONS ON AES , 2005, 41
(2): 421 -437,

(5] ®FlE REEORESHTSLHEIM]. JRCEPT
Ab i R ,2003.

[6] COHEN L. Time - Frequency Distribution: A Review [J1.
Proc IEEE, 1989, 77(7): 941 - 981

(7] Wk, A% dEVRESATMLEIM]. dbst. BB
Tk i Rt 1998.


http://www.cqvip.com

100 FRAXFFR(ARMAFIK) 2006 4

Signal Processing Techniques for Radar Reconnaissance
System Based on Time-frequency Analysis

ZHENG Sheng-hua'*, XU Da-zhuan', JIN Xue-ming?*, ZHANG Ren-fei®
(1. College of Information Science and Technology,
Nanjing University of Aeronautics and ‘Astronautics, Nanjing 210016, China;
2. The 38th Institute of CETC, Hefei 230031, China)

Abstract; The complex non-stationary signals are most often used in modern radar and communication systems. It must
perform the tasks of envelope detection and intra-pulse feature analysis for radar pulse classification and identification.
Time-frequency analysis is an effective tool for modern signal processing, and often applied to analyze and process non-
stationary signals. Several methods of time-frequency analysis are presented, and their applications in the radar signal
reconnaissance are also discussed and simulated. Simulation results show the effectiveness of these methods.

Key words: time-frequency analysis; radar reconnaissance; STFT; WVD; wavelet transform

(8 # L)
ﬁﬁﬁﬁwmﬂ‘www@%@@@@@@w@wﬁﬁﬁmWWW

(LB 80 )

Work-hardening Mechanism of Non-magnetic High Manganese
ZG25Mn18Cr4 Castings

ZHANG Ding-fei', PENG Jian', YANG Jing®, ZHANG L;' , TANG Chang-fa'
(1. College of Materials Science and Engineering, Chongqing University , Chongging 400030 ,China;
2. Heshan Guangya Industrial Company Limited, Guangzhou Iron and Steel Enterprises Group, Heshan 529724 China)

Abstract: The important character of non-magnetic high manganese ZG25Mn18Cr4 alloy is rapid work-hardening under
external stress. With X-ray diffraction and TEM analysis, it is proved that the microstructures of both undeformed and
deformed matrixes are austenite and carbide with some striation structure in the matrixes, the amount of stripes in the de-
formed matrix is obviously more than that in the undeformed matrix. Electronic diffraction analysis confirmed that the
stripes in coarse austenite grains are high density lamination fault sheets. A great deal of lamination fault sheets produced
by plastic deformation divides up austenite matrix, shortens the free distance of dislocation movement and results in the
rapid work-hardening of ZG25Mn18Cr4 alloy.

Key words: ZG25Mn18Cr4; work-hardening ; lamination fault sheet
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