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Abstract: To reduce the storage and transmission burden of massive hyperspectral data as well as keep
detecting the anomaly targets accurately and rapidly, a novel non-causal real-time anomaly detection
algorithm based on sliding array window is proposed. During receiving the data pixel-by-pixel, the array
window slides and determines the local background pixels; and according to the Woodbury lemma., the
computation of the matrix inverse of local background can be replaced by the vector multiplication and
matrix additions equivalently, then the anomaly pixel in the center of the sliding array window would be
detected when receiving the data pixel-by-pixel. The experiments on synthetic and real-world

hyperspectral images demonstrate that, compared with several existing real-time detection methods, the
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proposed method can improve the performance of detection accuracy or computational efficiency.
Compared with the non-real-time sliding array RXD anomaly detector, the proposed algorithm has a
lower time complexity, and the speedup ratio is nearly 26 times when processing an image with 200 X 200
pixels and 189 bands. Experimental results verified that the proposed algorithm could maintain the
detection accuracy as well as meet the real-time requirements of low computational complexity and low
storage space.

Key words: Hyperspectral anomaly target detection; Real-time algorithm; Recursive calculation;
Covariance matrix; Sliding array
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Table 1 Performance analysis of different array length detection in synthetic data experiment
Window size 2 600 2 800 3 000 3 200 3 400 3 600 3 800 4 000

AUC 0.893 1 0.930 2 0.960 7 0.981 5 0.992 9 0.997 7 0.999 4 1.000 0
A.(z,Pp) 0.028 2 0.026 9 0.020 4 0.023 1 0.021 4 0.020 3 0.018 9 0.017 7
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Table 2 Performance analysis of different array length detection in Sandiego graph experiment

Window Size 500 700 900 1100 1 300 1500 1700 1900
AUC 0.784 8 0.811 6 0.824 5 0.829 6 0.832 4 0.837 7 0.836 3 0.836 3
A.(z,Pp) 0.102 5 0.146 4 0.114 5 0.0941 0.079 9 0.069 6 0.061 7 0.059 5
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Fig.7 Sandiego detection result
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Table 3 AUC values of different detection methods
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Table 4 Computational complexity analysis of the three algorithms
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Table 5 Comparison for the number of floating operations of the three algorithms (N=10000,/=128,a =1500)
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Table 6 Time complexity analysis

Computing time/s

Image Image size a L KRXD LRLK.RXD Speedup
TE 200X 200 4 000 pixels 612.33 23.61 25.94
Sandiego 100 X100 1 500 pixels 22.02 1.58 13.90
LCVA 200X 200 2 000 pixels 332.11 22.66 14.66
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