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A novel target spectrum learning algorithm
for small target detection in hyperspectral imagery
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2. Research Center of Smart Networks and Systems, School of Information Science and Technology,
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Abstract: A novel target spectrum learning method for small target detection in hyperspectral imagery is
proposed to obtain a more accurate target spectrum for better supervised target detection. This method
is composed of two components; adaptive weighted learning method and self-completed background
dictionary. Given a complete background dictionary, the former component refines the target spectrum
through sparse coding and gradient descent algorithm. The latter component guarantees the background
dictionary completeness by gradually size enlarging. Both experimental results on simulated and real
hyperspectral data show that the proposed method has an advantage in extracting the accurate target
spectrum, which enables better detection results.
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Fig. 4 Cuprite dataset. (a) Band 40, 20 and 10 for
RGB, (b) ground truth
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Fig. 6  Target spectrum learning results on Cuprite
dataset, (a) results of using three spectra of Muscovite
as an example, (b) results of all references
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Fig.7 2-D plots of the detection results on the Cuprite dataset
using Muscovite_GD108 as the target spectrum of reference.
(a) CEM, (b) ACE, (c) hCEM, (d) rACE, (e) CEM-
IC, (f) AWLM_SCBD + CEM, (g) AWLM_SCBD + ACE
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Fig.8 ROC curves on the Cuprite dataset using dif-
ferent target spectra of reference, (a) Muscovite _
GD107, (b) Muscovite _GD108, (¢) Muscovite _
GD119
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Fig.9  Airport dataset. (a) Channels 53, 33 and 19 for
RGB, (b) spectra of airplane pixels
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Fig. 10 Target spectrum learning results on airport dataset.
(a) Results of using spectra of three target pixels as an ex-
ample, (b) results of all references
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Fig. 11 2-D plots of the detection results on the airport dataset
using spectrum of target pixel on the location of (35, 53) as
the target spectrum of reference. (a) CEM, (b) ACE, (c)
hCEM, (d) rACE, (e) CEM-IC, (f) AWLM _SCBD +
CEM, (g) AWLM_SCBD + ACE
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Fig.12 ROC curves on the airport dataset using dif-
ferent target spectra on the location of (a) (10, 91),
(b) (22, 71), and (c) (35, 53), as references
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Fig. 13 Target spectrum learning results with added
Gaussian noise of different SNR. (a) 10 dB, (b) 20
dB, (c) 30 dB
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