Preface

With the rapid development of the modern science and technology, the hyperspectral remote sensing science, as a comprehensive high and new technology, has
gained the extensive as well as considerable development in the theory, technology,
and application. The hyperspectral remote sensing will acquire the land object
information by utilizing the space image and spectral features, to achieve the unity
of image and spectrum and provide the powerful technical support for the humans
to learn the world and change the world. At present, the hyperspectral remote
sensing has been widely applied to the ﬁelds such as military affairs, agriculture,
forest, meadow, ocean, geology, and ecology. In recent years, the quantity of the
remote sensing SCI periodicals and the impact factors have been increased internationally, and the international academic conference specially aiming at the hyperspectrum is gradually developed and continues to mature.
The development degree of the hyperspectral image processing technique
directly determines the information acquisition and utilization degree. Our country
attaches importance to the development of this technique. The supporting strength
of the ﬁelds involving 863, 973, and Natural Science Foundation of China is bigger
and bigger, and the human powers input by various national colleges and universities and the scientiﬁc research institutions are more and more, with more and more
abundant achievements. However, this current situation still cannot meet the
demands of the scholars on the breadth and depth of the technique. In combination
with the research of the author engaging in the related technique for many years,
this book carries out the systematic classiﬁcation and elaborate interpretation for the
main processing techniques of hyperspectral remote sensing, i.e., classiﬁcation,
endmember extraction, spectral unmixing, sub-pixel mapping, super-resolution
reconstruction, anomaly detection, dimensionality reduction, and the newer
research results, for the purpose of contributing the small gains for the readers to
understand, learn, and research the hyperspectral image processing technique.
The whole book is composed of nine chapters. Chapters 2–6 are mainly written
by the ﬁrst author Liguo Wang, involving classiﬁcation, endmember selection,
spectral unmixing, sub-pixel mapping, super-resolution reconstruction, and other
hyperspectral image processing techniques, which are the research results gained by
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this author for many years, in the hope that these contents can provide some
references or enlightenments for the readers in the thought or method. Chapters 1
and 7–9 are mainly written by the second author Chunhui Zhao. Chapters 7 and 8
are the innovative achievements gained by this author in recent years. In order to
facilitate the reader to have a comprehensive understandings on the principles,
current situation and main processing technique of the hyperspectral image, this
book especially add the contents of Chaps. 1 and 9. Chapter 1 ﬁrstly makes the
simple introduction to the basic theory of the hyperspectral remote sensing and
mainly refers to the related works of Qingxi Tong, Jiabing Sun, and other persons.
Then, it makes the systematic introduction to various typical and mainstream
processing techniques of hyperspectrum and mainly refers to a lot of domestic and
overseas academic literatures. Chapter 9 makes brief introductions to the application of the hyperspectral remote sensing technique. These contents mainly refer to
the published articles of the domestic scholars in this ﬁeld. It is important to note
that the main body of this book, namely Chaps. 2–8, regards the creative contents
of the author as the textual basis, so the current situation and review of the relevant
technique are mainly introduced in Chap. 1. On the other hand, the sequencing
determination of various knowledge points takes consideration into their inclusion
relations front and back, rather than designing in accordance with the sequence
relations from the perspective of the image processing.
A part of job for the contents in Chaps. 2–4 is ﬁnished by the ﬁrst author during
studying as a PhD candidate in Harbin Institute of Technology under the guidance
of Professor Ye Zhang; therefore, this author especially thanks to his own old
school and tutor. At the same time, the contents of Chap. 4 are ﬁnished in cooperation with Doctor Xiuping Jia in University of New South Wales. Here, we
express the sincere gratitude and respect for her industrious work and rigorous
academic spirit. The contents of Chap. 5 are ﬁnished by the ﬁrst author together
with his graduate students. The contents of Chaps. 7 and 8 are ﬁnished by the
second author together with his graduate students. Many graduate students of the
authors participate in the research or classiﬁcation work of some contents, mainly
involving Danfeng Liu, Qunming Wang (gainer of outstanding master’s thesis of
Heilongjiang Province), Chunhong Liu, Feng Mei, Jia You, Lingyan Zhang, Jing
Zhang (gainer of outstanding master’s thesis of Heilongjiang Province), Yaxin Ji,
Chunmei Hu, Luqun Deng (gainer of outstanding master’s thesis of Harbin
Engineering University), Yan Zhao, Lijuan Sun, Wensheng Zhang, Guofeng Wu,
Fangjie Wei, Qian Xiao, Yao Shi, Zhengyan Wang, Jian Tan, Qiong Wang, Liang
Zhao, Jinghui Yang, Siyuan Hao, Fanwang Meng, and Jie Sun. Here, we express
the gratitude to them. Here, we express the sincere thanks to the authors of references by this book, and especially thank to all authors with the key references in
this book. The ﬁrst author includes Qingxi Tong, Ruiliang Pu, Jiabing Sun, Ersen
Li, Chunhong Liu, Wu Ren, Feng Ling, Jianwei Wan, Anguo Teng, Bingxiang Tan,
Lei Zhou, Quansheng Lou, Chengkai Pei, Yanjie Yang, Chaoyang Zhang, and
numerous experts and scholars in the related ﬁelds internationally. Their outstanding achievements provide the favorable materials for the compilation of the
summary and introduction of this book. For the above-referenced literatures, due to
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huge numbers and limited space, this book does not make the further comments.
Here, we express the apology to the relevant authors.
On account of the limited ability of the author, the large time span of the research
contents, big differences of the programming software and hardware conditions,
many involved researchers and other practical problems, the main technical contents of Chaps. 2–8 inevitably have the problems in various levels. The contents of
Chaps. 1 and 9 are difﬁcult to make the most reasonable and scientiﬁc arrangement
for the mainstream technique and typical application, and the comments made can
only stand for the statements of a school. We sincerely hope that the readers
criticize, correct, and grant instructions. We will further perfect in the subsequent
work.
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