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(a) The distribution map of simulated data
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(b) The distribution map of data with different
spatial rank depth

N
o—o—o Clear data

+——+ Clear data
=——a Projected data +

0 1 2 3 4

(c) The distribution map of projected data,
anomaly data and “clear” data
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Fig. 1 Distribution maps of simulated data in

different situations
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Fig. 3 The local background without anomaly
M S B A FEAR ) S QR g, WAl 4 Rk 1.
I:FI ’%% Danomaly:()- 1 ’Dbackgroud :O- 5 ’D: 10'

400 p—
——o Background subspace
*—— Background space

Mabhalanobis distance

0 50 100 150 200
Sequence of examples
B4 HAETRAEZZRA ELNGKRES

Fig.4 Mahalanobis distances of examples on different

background spaces
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Table 1 The maximal and minimum mahalanobis distances
of the example set on different background spaces

Mahalanobis In the background  In the background

distance subspace space
Max(A) 406. 813 68 172.136 42
Min(A) 63.540 931 62. 644 439
Max(B) 51.689 918 99. 148 458
Min(B) 0.130 898 90 32.162 181
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Robust Background Subspace Based Anomaly Detection Algorithm for
Hyperspectral Imagery

PU Xiao-feng, LEI Wu-hu, HUANG Tao, WANG Di
(State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute, Hefei 230037, China)

Abstract:In RX anomaly detection algorithm, when backgroud being contaminated from anomaly pixels,
the local backgroud covariance matrix estimation can not reflect backgroud distribution accurately, which
results in low detection capacity. To overcome this problem, a new method based on the robust
background subspace was proposed. Utilizing the spatial rank depth, the position of every sample relative
to the distribution space of whole background samples could be measured. Samples which locating at the
edge of the distribution space were regarded as anomaly, and being mapped into the distribution space. In
this way. the local background covariance matrix was estimated, and the principal component analysis as
background space was obtained which can characterize background more accurately. An anomaly detection
model was constructed on this subspace using mahalanobis distance. The effectiveness of the proposed
method is validated by experimental results from simulated and real data.

Key words: Anomaly detection; Background subspace; Spatial rank depth; Mapping; Hyperspectral
imagery
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