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Editorial
Foreword to the Special Issue on Recent Advances in

Multitemporal Remote-Sensing Data Processing

I. INTRODUCTION

THANKS to the revisit property of Earth observation (EO)
satellites, continuous monitoring of large areas of the

Earth’s surface with high-resolution sensors benefits many sci-
entific goals and various remote-sensing applications.

The enhanced capability of acquiring multitemporal remote-
sensing images and the advanced analytical techniques signifi-
cantly increase the interest of the remote-sensing community in
the multitemporal domain and allow addressing new important
and challenging applications. In the past decades, the evolu-
tion of the multitemporal analysis has evolved from bitemporal
change detection (CD) methods to signal-processing methods
for the analysis of long image sequences, and from single-sensor
approaches to multisensor synergy and fusion methods. This
evolution not only originates from technological development in
sensor systems and data analytics and the availability of a multi-
tude of high-quality EO data from a wide range of instruments,
but also from emerging societal challenges that require multi-
source and multitemporal observations to meet multifarious user
requirements. Accordingly, advanced and robust techniques are
ever urgently required to address the emerging new challenges
and issues from the methodological and practical application
viewpoints.

During August 5–7, 2019, the 10th International Workshop
on the Analysis of Multitemporal Remote Sensing Images
(MultiTemp 2019) was successfully held in Shanghai, China.
It is the first time of this worldwide prestigious biannual con-
ference came to Asia, since its inauguration in Trento, Italy,
in 2001. Including the Permanent Steering Committee Chair,
Prof. Lorenzo Bruzzone, the General Chairs, Prof. Xiaohua
Tong from the Tongji University and Prof. Qian Du from the
Mississippi State University, and the Technical Co-Chairs Prof.
Bovolo Francesca from the Fondazione Bruno Kessler and Prof.
Sicong Liu from Tongji University, 159 participants from 12
countries around the world gathered in Shanghai, to share their
recent novel solutions to technical problems and developments
related to multitemporal data analysis. Fifteen sessions were
arranged in the conference program, covering a wide range of
specific topics in multitemporal data analysis such as CD in
multisource data (e.g., SAR, VHR, hyperspectral and nighttime
light images), methodological problems (e.g., quality assess-
ment, domain adaptation, transfer learning, deep learning, data
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fusion), and various applicative issues in diverse fields (e.g., ur-
ban, vegetation, cryosphere, ecosystem, planetary exploration).

This Special Issue of the IEEE JOURNAL OF SELECTED TOPICS

IN APPLIED EARTH OBSERVATIONS AND REMOTE SENSING (JS-
TARS) contains 11 articles both from the extended outcomes
of the MultiTemp 2019 presented articles, and from the sub-
missions by following a general Call-for-Papers of this Special
Issue. These articles focus on the following interesting and
relevant topics in the multitemporal data analysis.

1) Pre-/postprocessing: Liu et al. presented a radiometric
normalization method for multitemporal high-resolution
satellite images during mosaicking by using iteratively
reweighted radiometric adjustment without master im-
ages; Zhu et al. developed a hybrid multitemporal relearn-
ing method to improve the classification accuracy by using
three CNN models with two relearning strategies.

2) Information fusion: Wang et al. designed a feature fusion
approach to integrate the pixel-level, neighborhood-level,
object-level, and scene-level features for CD; Wu et al.
developed a universal spatiotemporal fusion method when
only two input images are available; and Zheng et al.
proposed a multitemporal deep fusion network (MDFN)
for short-term multitemporal high-resolution images clas-
sification.

3) High resolution CD: Zhan et al. presented a three-
direction spectral–spatial convolution neural network
(TDSSC) for CD in hyperspectral images; Wang et al. pro-
posed a deep domain adaptation method based on graph
neural network (GNN) for multitemporal hyperspectral
images; Luo et al. developed a subpixel-convolution-
based method for CD in high-resolution images.

4) Heterogeneous CD: Li et al. proposed a spatially self-
paced convolutional network (SSPCN) for an unsuper-
vised CD in bitemporal heterogeneous images.

5) Specific applications: Zhang et al. integrated the pre-
cipitation, soil water and heat balance, and crop growth
to construct a comprehensive drought monitoring index
(CDMI), and applied it to long-term drought monitoring
in agricultural areas. Zhang et al. utilized the scaled solar-
induced chlorophyll fluorescence (SIF) index to monitor
and assess monthly agricultural drought during the crop-
growing season in agricultural areas of North China Plain
(NCP).

This Special Issue showcases the advanced developments in
multitemporal remote-sensing data processing. We would like
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to acknowledge all the authors and anonymous reviewers for
their time and excellent contributions. We would also thank
JSTARS and its Editor-in-Chief, Prof. Jun Li, for her support
for this Special Issue. Finally, we are greatly indebted to the
outstanding contributions from researchers and colleagues who
are interested in the topic of multitemporal remote-sensing
analysis and dedicated their continuous efforts.
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