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Foreword

E ARE honored to present this Special Issue to the
W community as a tribute to Prof. David A. Landgrebe.
As his former students and/or colleagues, we have all been
inspired and influenced by his insightful vision and pioneering
work in the fundamentals of multispectral image processing and
analysis. More than a year ago, we teamed together to plan
this Special Issue as a recognition of Dr. Landgrebe’s lifelong
contributions and impacts. We are pleased that this Special Issue
is completed and available to our readers.

This Special Issue has a collection of 11 papers. They are
grouped into three categories: historical and future develop-
ments, methodological advancements, and survey and review.

Starting with Goward et al. (this Special Issue; the
same hereinafter), the authors recall Landgrebe’s profound
contribution that eventually led to the ongoing U.S. Landsat
program for over 50 years. Together with the authors, we
regard this work as an excellent historical document and
inspirational reading for current and future professionals.
The work from Zhang et al. is forward looking in examining
the status of next-generation remote sensing, with a focus
on intelligent satellite platforms, imaging payloads, onboard
processing systems, and networking among satellites. Impacts
and concerns of these developments are also addressed.

Tao et al. address the classical subject of multispectral/
hyperspectral image unmixing for which Landgrebe laid down
the basis from a signal processing point of view. The authors
exploit the feature extraction capability of recent convolution
neural networks and develop a cross-convolution unmixing net-
work (CrossCUN) for hyperspectral unmixing. Sebastianelli et
al. apply residuals convolutional neural networks to filter speckle
noise in synthetic aperture radar (SAR) images. The experiments
on both simulated speckled images and an actual SAR dataset
show superior performance in terms of several quality metrics.
Hu etal. address a challenge for populating the wide usage of op-
tical images and their combination with other data. The authors
report a light-weighted cloud detection network with demon-
strated satisfactory performance in images from several satellite
platforms. Inspired by Landgrebe’s signal processing approach,
Fu et al. address their topic at the object level rather than signal
level, though the latter forms the basis of this work. Utilizing
multiscale aggregation, they present an end-to-end deep learning
framework for object search in remote sensing images based on
multilayer features. Arguing that the largely ignored metadata
contained in publications can possibly be used to estimate the
performance of classifiers, Zhao et al. investigate to what degree
hyperspectral images can be classified by using only metadata.
Different linear and nonlinear prediction methods are trained and
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tested by using the metadata of 100 publications. Fisher et al.
address the modeling of the imaging process for unmanned aerial
systems. In particular, the paper discusses the calibration and re-
trieval of the signatures of the bidirectional reflectance distribu-
tion function for soybeans through a newly available multispec-
tral sensor. Zhang et al. use multisensor multispectral images
to map rapeseed and explore their relation to its phenological
periods over several years. It is found that effective color transfer
is an essential prerequisite for this task, while the overall best
mapping results can be achieved through a 2D-CNN classifier.

Ahmad et al. provide a comprehensive survey on
hyperspectral image classification, including both traditional
methods and recent deep-learning-based models. It is a valuable
resource that spans from Prof. Landgrebe’s early work on
feature extraction to more recent learning based developments.
Xu et al. present an extensive review on hyperspectral anomaly
detection based on machine learning. Both traditional machine
learning and deep-learning-based methods are implemented to
demonstrate their performance and properties.

At the conclusion of this Special Issue, we are thankful to
all of the contributing authors that shared their most recent
work with the community. In particular, we are very grateful for
the reviewers that have spent their valuable time and effort to
help improve the submissions. Without all of these efforts, this
collection would not have been possible as a dedicated memory
to Dr. Landgrebe.
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