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Target spectra guided spectral unmixing for hyperspectral images

Yu Yue, Sun Weidong
( Department of Electronic Engineering, Tsinghua University, Beijing 100084 )
Abstract

In this paper, the problem about how to interpret the physical meanings of the endmembers extracted by spec-
tral unmixing for hyperspectral images is paid special attention, and a new target spectra guided spectral unmixing
method is proposed. The method is described below: Firstly, for some given target spectra with specific physical
meanings, spectrum recognition is introduced into the procedure of spectral unmixing in order to establish the corre-
spondence between endmember specira and target spectra; Secondly, under the framework of minimum distance
constrained nonnegative matrix factorization (MDC-NMF) method, a new regularization term, namely spectral fea-
ture distance (SFD), is proposed to measure and maintain the similarity between endmember spectra and target
spectra which share a correspondence, and meanwhile, to solve the relevant optimization problem, an optimization
algorithm is proposed accordingly. The feasibility and the real performance of the new method were examined and
compared with that of the unsupervised spectral unmixing method by using a set of synthetic data and real hyper-
spectral images. The experimental results demonstrate that, by introducing the guidance of target spectra, the phys-
ical meanings of the exiracted endmembers can be properly interpreted and the ill-posedness of the solution of spec-
tral unmixing can be eliminated.

Key words: hyperspectral image, target spectra, speciral unmixing, spectrum recognition, wavelet transform
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