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Compression Technique for Hyperspectral Imagery Based on FastICA

XIN Qin, NIAN Yong-jian, WAN Jian-wei, and HE Mi
(College of Electronic Science and Engineering, National University of Defense Technology Changsha 410073)

Abstract Efficient compression for hyperspectral imagery has been the research focus for the development
of remote sensing technique. The small targets information protection during the compression process without any
preknowledge should be necessarily considered. This paper presents a new lossy compression method for
hyperspectral imagery based on fast independent component analysis (FastlCA). Virtual dimensionality is
introduced to determine the number of target endmembers. The mixing matrix of FastICA is initialized by target
endmembers. Minimum noise fraction is employed for dimensionality reduction of original data volumes, and
FastICA is performed on the selected principal components to generate independent components. Then, constant
false alarm rate detection is performed on each IC, which is followed by morphologic filtering. Karhunen-Loeve
transform is used to decorrelate the spectral redundancy, general scaling-based method is selected to upshift the
wavelet coefficients of interested targets. Finally, each principle component is allocated optimal rate and
compressed by SPIHT algorithm. Experimental results on AVIRIS data show that the proposed method not only
provides high compression performance, but also preserves targets interested effectively.
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	1  基于FastICA的压缩算法设计

	高光谱图像压缩并非数据应用的最终目的，有损压缩技术必须与其后续应用结合才有意义。目前，高光谱数据的应用基本上可以归结为高维特征空间的目标检测与分类技术。在该大背景下，军事侦察又具有自身显著的特点，小目标及异常检测成为战场环境最为重要的应用方向之一。因此，如何有效保留“少数”信号特征，成为有损压缩考虑的一个重点方面。本文提出了一种基于FastICA的高光谱图像压缩方法，该方法包括目标分割与ROI编码两部分，如图1所示。
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