%50 % 553 w2 % iR
2021 4£ 3 A Acta Geodaetica et Cartographica Sinica

Vol.50, No.3
March,2021

513z ag s B e L AR )KL D T R AR T A ) 40 BT AL AR MR SR R RS RN 5 2k L) ] 4 2 4, 2021, 50(3) £ 416-425. DOT: 10.
11947/j.AGCS.2021.20200036.
HUANG Yuancheng, XUE Yuanyuan, LI Pengfei.Subspace analysis isolation forest for hyperspectral anomaly detection[]].
Acta Geodaetica et Cartographica Sinica,2021,50(3):416-425. DOI.10.11947/j.AGCS.2021.20200036.

BREXEFZESMTMILEAREE BIREERMN A ZE
waAEEE,FN K
VORI B2 SRR 2% V% 710054

Subspace analysis isolation forest for hyperspectral anomaly detection
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College of Geomatics, Xi’an University of Science and Technology, Xi’an 710054, China

Abstract: Since the anomalies are usually “rare and different” in the hyperspectral image scene, they
tend to be more easily isolated from the background pixels by appropriate splitting criterion. In view of this,
we propose a hyperspectral anomaly detection method based isolation forest (iForest) with subspace
analysis. Firstly, orthogonal subspace background suppression and dimension reduction techniques were
used to improve the reliability of the isolation tree-splitting criterion. Secondly, the :Forest-based detection
may produce a number of false alarms since the forest is constructed using the randomly selected pixels in
the whole scene. In order to solve this problem, the initial anomaly detection map was refined by local
iForest processing. Compared with original iForest method, our approach can not only handle high
dimensional problem, but also make full use of the local information. The experiments demonstrate the AUC
score have been significantly improved in our approach.

Key words: hyperspectral imagery; anomaly detection; isolation forest; orthogonal subspace; principal
component analysis
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Fig.2 iForest anomaly detection flowchart with subspace analysis and global-local processing
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Tab.2 AUC score of the algorithm

Iy ik airportl airport2 beach harbor grassland
i Forest 0.847 8 0.884 6 0.900 6 0.955 4 0.9919
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Tab.3 Running time (second) of the algorithms for the experimental data sets S
ik airport] airport2 beach harbor grassland
iForest 12.0717 11.965 0 10.027 5 12.073 5 12.207 1
GRX 0.610 4 0.616 4 0.606 2 0.624 6 0.606 4
PSF 10.220 3 10.303 6 9.073 8 9.742 3 10.800 3
CDSF 12.366 8 12.969 8 10.551 4 13.592°5 12.3019
LPSF 24.5518 42.266 2 41.495 8 23.742 0 11.172 8
LCDSF 35.542 6 22.1150 59.124 6 90.014 5 12.546 5
Ps-GRX 0.886 6 0.7415 0.685 5 0.746 8 0.656 9
Cs-GRX 1.164 0 1.405 8 1.382 6 1.007 6 1.046 0
DLPSF 26.404 8 33.097 4 35.640 3 17.994 5 12.268 9
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