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NEW APPROACH TO RADAR TARGET IDENTIFICATION
USING A GENERALIZED LIKELIHOOD RATIO TEST

WANG Dang-Wei, MA Xin-Yi, Wang Shao-Gang, Guan Xin-Pu, Su Yi
(School of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: To accomplish the target identification in real time during a pulse repetition period, a binary hypothesis test mod-
el was firstly established for the scattering signature of a conducting target illuminated by an E-pulse waveform. According
to the model, a generalized likelihood ratio test rule was developed for the target identification, and then the analytical ex-
pression to calculate the target identification performance was theoretically given. The simulation and analytically calculated
results based on scattering signatures of three finite thin wire targets show that the simulation performance of the proposed
method is excellently consistent with its analytical results, and is superior to that of the method using directly transmitted E

pulse.
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Table 1 Four main poles of three thin wire targets
L=1.2m L=1.08m L=1.2m
(H4110°) (#f10°) (#f110°)
HmaA1 -0.322+1.201i -0.376 +1.337i -0.295 +1.091i
a2 -0. 487 +2.432i -0.564 +2.7161 —-0.417 +2.212i
H’A3 -0.583+3.669i —-0. 703 +4.101i -0.490 +3.323i
R4 -0.659+4.878i -0. 810 +5.488i -0.540 +4.428i

FHRITEHRAE. HER AR, ZRFETETE
it SNR = 10log,, (Ar./0” ) HHHE B, K 4,8
1. 2m BA5-E BUE B R L R SR OKIEE (TE A CLAF
B LR > T, + T, BRI B BB AE 5 R HE
FFFIK 2 100).

XK —: B IEFABIBER A B ingsE iR
HIRFRFRA B ER ST TREIR R

BERKE 1.2m BARARFRS B iR, GEF%R
b ARARASIU TR 2lny, MUADTESER, B3RS £ 5
ERAEIK B EFIRAIBIR P, MK 1.32m BAR
BORBIFHR B BARRIBER Pp (AR T MLt
17200 SEHy) LA R AR (22) F10(23) BHS TR

WIS RESH P, F0 P, AN 1(a) 71 1(b) B

' A 1 KRERTLIES, AMERILEGT,
A& I PRGBS K, TEB R 3R A0 LAl B AR BHR A
FriR ] B AR AL 38 K, T 24 {50 O3 hn e, 7E—
ETPRBETE B A , Hofts B ARG IR A AR R A B AR
ORI B ), X R B RS E Bk 5RHRAE
PRUCEC AN DT B B , 48 SCJ7 25 B X B8R He (L=
(7)) BEFTEE W BHARR, 7351 BN —E /K7
TipLeE. REE (G L3 I, XA R, B K, B
T, @i BB E B ) PR T A E R B AR B &
AHER ER, B BRI RS TRER KR
CLER ES AR AR . A 1 TR BRI RS
REBLFFHFREHELBRBRIINERELEYE.

1 o (PR
08 / 08}/ ¢ HmIIMR
HmiTR f
0.6 / 0.6( e
Tod o4
0.2 f/ 0.2 —‘ﬁv@vfg

0 02 04 06 08 1 O 02 04 06 08 1
P Py
(a) SNR=0dB (b) SNR=5dB

1 ARMEWR fat SR AR 89 ROC B4R
Fig. 1 Simulated and analytically calculated ROC curves
with different SNR

SEB — A5k BARAT, B AR IERIR SR 5 H A
B AR R R A AR B B R 5 TRRA %

BRG] BRI K 1.32m WAL, 4 5E
EMRLL, AL AR I T R 2lny, 853 8245 K B 5L 1 A0
gt B AR ERERRINEE P, KN
1.08m BFRBORHRAR S B ARRMER P, # K
ROC £ 10 2(a) FIE 2(b) Fim.

LIS AT LU Y, AR B ARG , &
305 8 HAR ER RS R 5 BARR SRR A1
RIRLAE 53— BRI EIL R — B (FTR),
P T BRAE R B I ETHE AN , EL 205 0 AR LT,
W IRRLAE , EARGEIRIR B K KA, X 2 A
%, % %5 E Bk 515R 5 B iR RIS EAT, &S
W A1 0, = (21) FP RS 3R 555 B R I B 0 R 3%
X, R(7) FRAMR LBREE K, 55 E Bk
e DB AR B AR BIAR b HR (90 PR ) BE B 8 K
B4 1 BE B4 A , DA T 5675 D A )R R K K e
1. Jesh, B F AR B4R E kb BB RRGEE, A
A0S P E R R SE AR5 S B REfE
K5, EWASCr X TERRRK BREER
i B ARIRBIAER , X A 1 0 2 B SLIe 2% Rxt
He & 3.

P2 = Hofth B AR BASIR IR AR R B B AR
REER X R

BWEK 1. 2m S0 #HRS BF, WHEE N
95% B , BUBEME e, BEFP A 2 4> B ARB RIS
BRG] B FRR LIS R A e B AR 40
3 B, {58 A RO BLAHE , AR RL (50 b T il B4
%51 E Bk o AE BOR DI BOR 5 B AR B0 45 R R
RN T 3.

LI 45 AT LB, MR 0 B AR R BI4E R AR
AT A SO F T B A 2 A BiREEIRIA

miIm
038 ,"';;J;HFE 0.8 #HI]
06) / 0.6
< oalf Vo4
02 —HE 02 —Hipit
r _______ TReE| 0 L 16 HHE

0 02 04 06 08 1 0
Pe
(a) SNR=0dB

02 04 06 08 1
Py
(b) SNR=5dB
2 ARMEWR LB SR H AR TR ROC fhik

Fig. 2 Simulated and analytically calculated ROC curves
with different SNR
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and E-pulse technique as a function of SNR
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