H21% 4 AXFZBEZEBFEEER Vol.21, No.4
2023 4 4 H Journal of Terahertz Science and Electronic Information Technology Apr., 2023

XEHE: 2095-4980(2023)04-0523-07

ETmM &R SR EREE B LA 77 %
TR, BAE, £NE, F #H, 3 &
(EBFRHCRE iR, HIm K 410073)

B OE. FRERRNFTHEBELNENEN, 2HNAN AT ELATERE TN &,
YRMERALETHE, HOMHERLZBTE, YAREATRLKERTHARNER, RE—
METRMEE B SISOMAP) W E & & LA E ., &7 F 8 LK E 50N F AL EER
WEREZEWRX MR, RAEETHABEM AP FERMSEE, BENMFIHEE R
MR B R REE, FEERBTHEANTRONKEREY, RABERREF —NEHE 5 E4HN
M2 JUIE B RN, SRR W T oM & BRI A 7 40k Fr 52 # AR R B AT OE
LHERKW, ML TERHENBN T &, TR T EHEARBEAEREN KR,

KEIWR: FAERSN; EEEEIARNE; RBEERS; EERT

FESES: TN9S9 XHEFRERDL: A doi: 10.11805/TKYDA2023039
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Abstract: Radar target detection is often faced with complex clutter characteristics. Classical
detection methods are usually suitable for some specific scenarios. However, if the detection background
changes, its detection performance will suffer from a great degradation. In order to effectively improve
the detection performance under different clutter backgrounds, this paper proposes a matrix information
geometric detector based on manifold ISOmetric MAPping(ISOMAP). This method first reformulates the
problem of signal detection into a discriminative problem between two points on the matrix manifold;
then, according to the training sample data and local isometric mapping, a projection matrix is adaptively
learned, which transforms the matrix manifold into a discriminative low—dimensional manifold to
enhance the separability between the target and the clutter; finally, the proposed algorithm is verified by
simulated clutter and measured data. Experimental results show that the proposed method can effectively
improve the detection performance in comparison with the classical detectors.
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Fig.1 Geometric interpretation of radar target detection
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Fig.2 Geometric detection rule based on manifold ISOMAP
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Fig.3 Detection performance of IS-MIG, MIG and traditional methods with simulated clutter
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Fig.4 Detection performance of IS-MIG, MIG and traditional methods with real ground clutter
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