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Editorial

Foreword to the theme issue on geospatial computer vision

Geospatial Computer Vision has become one of the most prevalent emerging fields of investigation in Earth Observation in the
last few years. In this theme issue, we aim at showcasing a number
of works at the interface between remote sensing, photogrammetry, image processing, computer vision and machine learning. In
light of recent sensor developments - both from the ground as from
above - an unprecedented (and ever growing) quantity of geospatial data is available for tackling challenging and urgent tasks such
as environmental monitoring (deforestation, carbon sequestration,
climate change mitigation), disaster management, autonomous
driving or the monitoring of conflicts. The new bottleneck for serving these applications is the extraction of relevant information
from such large amounts of multimodal data. This includes
sources, stemming from multiple sensors, that exhibit distinct
physical nature of heterogeneous quality, spatial, spectral and temporal resolutions. They are as diverse as multi-/hyperspectral satellite sensors, color cameras on drones, laser scanning devices,
existing open land-cover geodatabases and social media. Such core
data processing is mandatory so as to generate semantic landcover maps, accurate detection and trajectories of objects of interest, as well as by-products of superior added-value: georeferenced
data, images with enhanced geometric and radiometric qualities,
or Digital Surface and Elevation Models.
This theme issue presents a collection of ten papers lying on this
interface between disciplines. Topics of terrain modeling of lunar
environments (Wu et al., 2018), very high resolution image classification (Audebert et al., 2018), fallen tree detection (Polewski
et al., 2018) post disaster intervention (Vetrivel et al., 2018), tracking (Menze et al., 2018; Zhang et al., 2018) and localization
(Qu et al., 2018) show the diversity of tasks that can benefit from
integrated approaches from remote sensing and computer vision.
Also, the variety of sensors employed in the papers showed that
the community is very versatile, moving across sensors as diverse
as very high resolution optical (Audebert et al., 2018; Vetrivel et al.,
2018; Silva et al., 2018), lidar (Polewski et al., 2018), SAR (Hänsch
and Hellwich, 2018), ground based images (Vetrivel et al., 2018) or
video sequences (Qu et al., 2018; Menze et al., 2018; Zhang et al.,
2018), as well as their combinations.
The proposed methods also show a large diversity going from
acceleration of ideas expanding the state-of-art, for example via
GPU processing (Silva et al., 2018) for core image processing, 3D
scene reconstruction (Wu et al., 2018) localization (Qu et al.,
2018) to energy minimization techniques (Polewski et al., 2018),
holistic scene understanding (Menze et al., 2018) and convolutional neural networks (CNN) (Audebert et al., 2018). Fusion of

CNNs with traditional methods (Zhang et al., 2018; Vetrivel et al.,
2018) also has a prominent place and is currently a ground swell
in many communities.
This collection of papers confirms recent trends we have
observed in the photogrammetry and remote sensing communities:
the preponderant transition towards a large use and integration of
convolutional neural networks into image processing pipelines
(Zhu et al., 2017) and the importance to work in a multimodal setting (Gómez-Chova et al., 2015; Audebert et al., 2018), especially
including ground-based images providing information from the
ground that is invisible on the aerial view of the object (Lefèvre
et al., 2017). We hope that this theme issue will encourage even
more this transition, where computer vision and remote sensing
scientists join forces to tackle real Earth problems involving large
heterogeneous data and therefore requiring methodological innovation pushing the boundaries of the field. We advocate for the joint
processing of sensors of complementary nature coupled with an
efficient exploitation of existing human knowledge (citizen science
and current open geodatabases). The fundamental issue of uncertainty management and propagation starts to be addressed (Qu
et al., 2018), and deserves more attention in the forthcoming years.
The guest editors would like to thank all authors for their outstanding efforts. Moreover, they would like to sincerely recognize
the reviewers, whose efforts have made this issue possible in a
timely manner, as well as the editors-in-chief, Derek Lichti and
Qihao Weng, who guided us throughout the process.
References
Audebert, N., Le Saux, B., Lefèvre, S., 2018. Beyond RGB: very high resolution urban
remote sensing with multimodal deep networks. ISPRS J. Photogram. Rem. Sens.
140, 20–32.
Gómez-Chova, L., Tuia, D., Moser, G., Camps-Valls, G., 2015. Multimodal
classification of remote sensing images: a review and future directions. Proc.
IEEE 103, 1560–1584.
Hänsch, R., Hellwich, O., 2018. Skipping the real world: classification of PolSAR
images without explicit feature extraction. ISPRS J. Photogram. Rem. Sens. 140,
122–132.
Lefèvre, S., Tuia, D., Wegner, J.D., Produit, T., Nassar, A.S., 2017. Towards seamless
multi-view scene analysis from satellite to street-level. Proc. IEEE 105, 1884–
1899.
Menze, M., Heipke, C., Geiger, A., 2018. Object scene flow. ISPRS J. Photogram. Rem.
Sens. 140, 60–76.
Polewski, P., Yao, W., Heurich, M., Krzystek, P., Stilla, U., 2018. Learning a
constrained conditional random field for enhanced segmentation of fallen
trees in ALS point clouds. ISPRS J. Photogram. Rem. Sens. 140, 33–44.
Qu, X., Soheilian, B., Paparoditis, N., 2018. Landmark based localization in urban
environment. ISPRS J. Photogram. Rem. Sens. 140, 90–103.
Silva, G.F., Carneiro, G.B., Doth, R., Amaral, L.A., de Azevedo, D.F.G., 2018. Near realtime shadow detection and removal in aerial motion imagery application. ISPRS
J. Photogram. Rem. Sens. 140, 104–121.

https://doi.org/10.1016/j.isprsjprs.2017.12.011
0924-2716/Ó 2018 International Society for Photogrammetry and Remote Sensing, Inc. (ISPRS). Published by Elsevier B.V. All rights reserved.

2

Editorial / ISPRS Journal of Photogrammetry and Remote Sensing 140 (2018) 1–2

Vetrivel, A., Gerke, M., Kerle, N., Nex, F., Vosselman, G., 2018. Disaster damage
detection through synergistic use of deep learning and 3D point cloud features
derived from very high resolution oblique aerial images, and multiple-kernellearning. ISPRS J. Photogram. Rem. Sens. 140, 45–59.
Wu, B., Chung Liu, W., Grumpe, A., Wöhler, C., 2018. Construction of pixel-level
resolution DEMs from monocular images by shape and albedo from shading
constrained with low-resolution DEM. ISPRS J. Photogram. Rem. Sens. 140,
3–19.
Zhang, X., Xia, G., Lu, Q., Shen, W., Zhang, L., 2018. Visual object tracking by
correlation filters and online learning. ISPRS J. Photogram. Rem. Sens. 140,
77–89.
Zhang, C., Pan, X., Li, H., Gardiner, A., Sargent, I., Hare, J., Atkinson, P.M., 2018. A
hybrid MLP-CNN classifier for very fine resolution remotely sensed image
classification. ISPRS J. Photogram. Rem. Sens. 140, 133–144.
Zhu, X.X., Tuia, D., Mou, L., Xia, G., Zhang, L., Xu, F., Fraundorfer, F., 2017. Deep
learning in remote sensing: a comprehensive review and list of resources. IEEE
Geosci. Rem. Sens. Magaz. 5 (4), 8–36.

⇑

Jan Dirk Wegner
ETH Zurich, Switzerland
⇑ Corresponding author.
E-mail address: jan.wegner@geod.baug.ethz.ch
Devis Tuia
Wageningen University and Research, The Netherlands
Michael Yang
University of Twente, The Netherlands
Clement Mallet
Univ. Paris-Est, LASTIG MATIS, IGN, ENSG, France
Available online 9 January 2018

