H20 % 1M 25 8] L T R Vol. 20 No. 1
2023 42 H Space Electronic Technology Feb. 2023

DOI:10.3969/j. issn. 1674-7135.2023. 01. 009

ETHN S KRESRIF SRR AME 77

B e, B, BAREL, T N RER R T
(efo 2 B AR BRI BP9 B3 7% 710000)

W ESTRAFRELLE, KMNFIAE, FLAOR2ZRENIHEY O, AmF
2k oy £ 4B M (clutter covariance matrix, CCM) /&t 5 S RE A BB Z, A B X L Tk
P B ARG R AL, AT LR PR BT — AR TAEA D K IE B IR QAR H
kL% kR it TR AR A6 7 3L AR (generalized inner product, GIP) , 72 3k 2k al bk BR— A A
EWMHAEALE  BEREIRVTYIARAS AT ARG LRIES , KA KIES X TH
IVRRGGFEAAE A AR A AR B, A b ke A H AR BAT R 7 Z4ERAE 3T, A s R F &
BEARRBE T2 P B AR AL, by e T KB LR A, TR RS EEN S
I T A B R P 3 B AR

KW : 2o B E R GHA T AR B KIER

i E 4y 25 : TNOS ; V443 XHEARE A X EHS :1674-7135(2023)01-0053-05

A heterogeneous clutter suppression method based on
relative Mahalanobis distance
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( China Academy of Space Technology(Xi’an) ,Xi’ an 710000, China)

Abstract : The radar echoes of space-based radars show obvious inhomogeneous characteristics due to the
wide coverage and complex detection background. It leads to the deviation between the clutter covariance
matrix (CCM) estimation and the actual situation, which reduces detection performance for air moving
targets. To solve the above problem, a heterogeneous sample screening method based on relative
Mahalanobis distance is proposed. Firstly, the generalized inner product ( GIP) of all samples are
calculated, and an appropriate sample is chosen as the reference sample. By comparing the Mahalanobis
distance between all samples in the scene and the reference sample, the samples whose relative
Mahalanobis distance is greater than the decision threshold are eliminated as non-uniform samples. The
processed samples are used to estimate the clutter covariance matrix, so as to improve the detection
performance of SBR in complex environment. Theoretical analysis and actual data results show that the
proposed algorithm can effectively detect air moving targets in heterogeneous environment.
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Fig.2 The algorithm flow of relative Mahalanobis

distance clutter suppression
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Fig.4 The processing results of the GIP method
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