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HIGH-RESOLUTION POLARIZATION TARGET
DETECTION BASED ON NONLINEAR INTEGRATION "

L1 Yong-Zhen WANG Xue-Song XIAD Shun-Ping ZHUANG Zhao-Wen
{Schoal of Electronic Science and Engineering . National Untversity of Defense Technology.
Changsha. Hunan 412073, China?

Abstract The preblem of detecting targets in the cluttered circumstance with millimeter-wave high-resoluticn

radar was studied. A new idea of improving SCR ¢ Signal-to-Clutter-Ratio } was presented by nonlinearly weight-

ed integration in polarization domain. A polarization target detection method was then presented based on the

range position correlation of one-dimensional range profile of high-reselution radar target. Experimental results

show that this kind of detection strategy is quite effective for extended targets.
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Fig. 1 One-dimensional range profile of a military airplane of HH. HY .VV components

{The x-coordinate represents the range resolution unit)
{a) one-dimensional range profile of HH component
(b} one-dimensional range profile of HV component

tc? one-dimensional range profile of ¥V component
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Fig. 2 Sequence in time-domain of Stokes vector g, with horizonral polarization echo-wave

and afrer nonlinearly weighred integration in polarization domain

(a) sequence of Stokes vecror g, with horizontal polarizarion echo-wave in time-domain

{b) sequence in time-domain of Stokes vector g, after nonlinearly weighved

integration in polarization domain
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Fig. 4 Expenmental flow diagram
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Fig. 5 Output of local detectors of Stokes vector and detector based on
Strokes vector logically 'And” of a stealth airplane

{a) output of local detector g, (b) output of local detector g,

() output of local detector g,

(d) output of local detectnr g

(e) output of detector based on Stokes vector logically “And'

N ——— i



312 TS EREER 19 #

WFR T RS FRmES .

ME ST R .ETF Swkes REFBEEENE K
RMEELET Stokes BB HENHEFRIALBR
MESBRMELENSRMMENZATRE EH
M R AHEE LW BAHUER T o BB
BHFERB L NP QBERK . MEETEER
BERLEN. SXBHAER.P.QERS~8. WA ER
BHEYSTOHR HESHERERERE .

Hepd TRERESEELERETELKTHN
WO HINEEXERME NME 1 ZE-ETRARESR
PE IR BUR RO BT R AL B 4R 6 W ot B R 4 AR h 22 .
RLRFHEHEHTEER LB RN B NG
S -HES AL 2THUBEREMABNEN HEH R
HEHFERMN MR L EEETETRLE &N
MR EENR® T 2~4dB.

EXHMERERBESHAFTLRE HETEHRE
BN EE. RETETEASERENNERS

BUBFRMHE. XPXFH A THRAESIEREMNT

1
08p
o6p
!
% f
0.4
o2t
[}
-15 -10 5 1} 5 10
SCR
e WMMEESFRE MRS
(,=0.2,4=0,1.2,3.A=625)

Fig. f Performance curve between detection prabability
and SCR(Signal-to-Clutter-Rarig)
(?§= D 2.5=0.1 1230 d= 625}

FRrANEEFHREAFRBIMENIREYER
b F T UL Bk AT RN BCE U B IR
EXEMERNRERCEE URIMNABIRMAE
ERAeRHHEZANES ANH - PR ERYYT
BEHEHKMT — 4 E 05 AR

REFERENCES

[1JWANG Xue-Song. Study on wide-band polarization infor-
mation processing. Ph. T). Thesis, Nanonal Urniversity of
Defense Technology « EE#. EHBEELCEHTR.,
ERF SRS MR .109

27 ZHUANG Zhao-Wen, XIAQ Shun-Ping, WANG Xue-
Song. Rudur Polurization Information Provessing and Ap-
plrations Beijing, Natrornad Defense Industre Presva ( E#]
T HOT . EER. MEGRAMLNRES A LT . B
T bt R ) 21999.1

[3]SONG Wen-Feng. The theory of precision gudance infor-
mation processing with wide-band millimerer wave radar.
Ph.In. Thesis, National Unmversity of Defense Technolo-
gy (HhXH. REFEXEEEAMAFELLRETER
H.EHREREE T Ep I .1998

TAIRUAN Ying-Zheng. Radur Section und Stealth Technigue.
Beijing: Watiorial Defense Industry Press (L H 8. WiEKE
ESMas A 5 EEF TR 19%

[3JHUANG De-Shuang. HAN Yue-Ghu. A detection method
of high reselution radar rargets based on position correla-
twon. Journed of Electronnes . \EEN. AR ETHEH
XMEIMESAERM AR BFREEN). 100715,
584—5%0

(6] YAN Wer-Yan, PENG Ying-Nmg. LU Da-in. et ul.
Analysis of data fusion algorithms for detection problem.
Jovurnal uf Electronics {MEH.BETFT B2 S BMH

W RS E T R FRFEET 2997030 393 401

[7-X1A0 Shun-Ping. WANG Xue-Song. ZUANG Zhao-Wen.
The rarger of aireraft recogmnon based on pelarization 1o-
varianc. . Infrered Millia, Waves ' ¥ T S #. E 4
L ETHREFZEMEHAFARN O SERERLE .
1966, 15065 :439— 1114




