
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11155 
 
 

Proceedings of SPIE 0277-786X, V. 11155 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Image and Signal Processing for 
Remote Sensing XXV 
 
 
 
Lorenzo Bruzzone 
Francesca Bovolo 
Jon Atli Benediktsson 
Editors   

 
 
9–11 September 2019 
Strasbourg, France 
 
 
Sponsored by  
SPIE 
 
Cooperating Organisations 
European Optical Society 
ISPRS—International Society for Photogrammetry and Remote Sensing 
EARSeL—European Association of Remote Sensing Laboratories (Germany) 
 
Published by   
SPIE                                                                           
 



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in Image and Signal Processing for Remote Sensing XXV, edited by 
Lorenzo Bruzzone, Francesca Bovolo, Jon Atli Benediktsson, Proceedings of SPIE Vol. 11155 (SPIE, 
Bellingham, WA, 2019) Seven-digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510630130 
ISBN: 9781510630147 (electronic) 
 
Published by 
SPIE 

P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/19/$21.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



  Contents 
 

 

  ix Authors 

  xiii Conference Committee 

  

 SESSION 1  IMAGE ACQUISITION AND PRE-PROCESSING 

     

 

11155 02  Gas characterisation based on a snapshot interferometric imaging spectrometer [11155-1] 

     

 

11155 03  Improving band to band registration accuracy of SEVIRI level 1.5 products [11155-2] 

     

 

11155 04  Development of calibration methods using specular reflection over the ocean for the 

Multiviewing, Multichannel, Multipolarization Imager (3MI) of the EUMETSAT Polar System – 

Second Generation (EPS-SG) [11155-3] 

     

 

11155 05  Evaluation of the geometric and radiometric accuracy across the European Space Agency 

(ESA) Landsat historical archive [11155-4] 

     

 

11155 06  A flexible and heterogeneous framework for scientific image data processing on-board the 

Solar Orbiter PHI instrument [11155-5] 

     
     

 SESSION 2  PAN-SHARPENING AND SUPER-RESOLUTION 

     

 

11155 07  Fast multispectral pansharpening based on a hyper-ellipsoidal color space [11155-6] 

     

 

11155 08  Super-resolution restoration of spaceborne HD videos using the UCL MAGiGAN system  

[11155-7] 

     

 

11155 09  Stacked lossless deconvolutional network for remote sensing image super-resolution [11155-8] 

     

 

11155 0A  Finer scale mapping with super resolved GF-4 satellite images [11155-9] 

     

 

11155 0B  Super-resolution imaging design for CX6-02 micro-satellite [11155-10] 

     
     

 SESSION 3  CLASSIFICATION, CLUSTERING, AND TARGET DETECTION 

     

 

11155 0C  Optimization of unsupervised affinity propagation clustering method [11155-11] 

     

 

11155 0D  Road and railway detection in SAR images using deep learning [11155-48] 

     

iii



 

11155 0F  Remote sensing and machine learning for tree detection and classification in forestry 

applications [11155-14] 

     

 

11155 0G  On-line learning tracking-by-segmentation of spacecraft observed by satellite-based imaging 

system [11155-15] 

     
     

 SESSION 4  HYPERSPECTRAL IMAGE ANALYSIS 

     

 

11155 0I  A pixel-by-pixel NMF-based method for hyperspectral unmixing using a new linear mixing 

model to address additively-tuned spectral variabilty [11155-16] 

     

 

11155 0J  GWENN-SS: a simple semi-supervised nearest-neighbor density-based classification method 

with application to hyperspectral images [11155-17] 

     

 

11155 0K  Ship detection and classification with terrestrial hyperspectral data based on convolutional 

neural networks [11155-18] 

     

 

11155 0L  Hyperspectral target detection using cluster-based probability models implemented in a 

generalized likelihood ratio test [11155-19] 

     

 

11155 0M  Performance evaluation of convolutional neural network at hyperspectral and multispectral 

resolution for classification [11155-61] 

     
     

 SESSION 5  DEEP LEARNING I 

     

 

11155 0N  Building segmentation of remote sensing images using deep neural networks and domain 

transform CRF [11155-21] 

     

 

11155 0O  Deep learning-based extraction of building contours for large-scale 3D urban reconstruction 

[11155-22] 

     

 

11155 0P  Object detection in satellite images based on human cooperative semi-self-training [11155-23] 

     

 

11155 0Q  Dense-HSGP: dense hierarchical spatial Gaussian-based pooling for very high-resolution 

building extraction [11155-24] 

     

 

11155 0R  ClusterNet: unsupervised generic feature learning for fast interactive satellite image 

segmentation [11155-25] 

     
     

 SESSION 6  DEEP LEARNING II 

     

 

11155 0S  Approximating JPEG 2000 wavelet representation through deep neural networks for remote 

sensing image scene classification [11155-27] 

     

 

11155 0T  Recurrent feedback CNN for water region estimation from multitemporal satellite images 

[11155-79] 

     

iv



 

11155 0V  Spectral perturbation method for deep learning-based classification of remote sensing 

hyperspectral images [11155-30] 

     

 

11155 0W  Deep learning for dense labeling of hydrographic regions in very high resolution imagery 

[11155-63] 

     
     

 SESSION 7  ANALYSIS OF MULTITEMPORAL IMAGES 

     

 

11155 0X  Detecting ineligible features in agricultural fields on multitemporal high resolution satellite 

images using a two-stage DNN architecture [11155-31] 

     

 

11155 0Y  Identification of non-photosynthetic vegetation areas in Sentinel-2 satellite image time series 

[11155-32] 

     

 

11155 0Z  Monitoring of changes in vegetation status through integration of time series of hyper-

sharpened Sentinel-2 red-edge bands and information-theoretic textural features of Sentinel-1 

SAR backscatter [11155-33] 

     

 

11155 10  Unsupervised change-detection based on convolutional-autoencoder feature extraction 

[11155-34] 

     

 

11155 11  A comparative study of coherence estimators for interferometric SAR image co-registration 

and coherent change detection [11155-35] 

     
     

 SESSION 8  ESTIMATION AND COMPRESSION 

     

 

11155 12  Lossy DCT-based compression of remote sensing images with providing a desired visual quality 

[11155-36] 

     

 

11155 13  Integration of hydro-climatological model and remote sensing for glacier mass balance 

estimation [11155-37] 

     

 

11155 14  Blind noise parameters estimation for multichannel images using deep convolutional neural 

networks [11155-38] 

     

 

11155 15  Pixel level smoke detection model with deep neural network [11155-39] 

     

 

11155 16  Fusion of diverse performance inertial sensors for improved attitude estimation within a 

stabilisation platform for electro-optic systems [11155-40] 

     
     

 SESSION 9  ANALYSIS OF SAR AND RADAR DATA 

     

 

11155 18  Efficient time-domain back-projection focusing core for the image formation of very high 

resolution and highly squinted SAR Spotlight data on scenes with strong topography variation 

[11155-42] 

     

v



 

11155 19  SAR image simulation for performance assessment [11155-43] 

     

 

11155 1B  An automatic approach to map refreezing ice in radar sounder data [11155-45] 

     
     

 SESSION 10  SAR DATA PROCESSING I: JOINT SESSION 

     

 

11155 1C  ISAR autofocus based on sparsity-driven estimation of translational and rotational motion 

components [11155-46] 

     
     

 SESSION 11  SAR DATA PROCESSING II: JOINT SESSION 

     

 

11155 1E  Analysis and suppression of bias effect in sparse SAR imaging [11155-49] 

     
     

   POSTER SESSION 

     

 

11155 1F  Infrared small target detection based on reweighted infrared patch-image model and total 

variation regularization [11155-13] 

     

 

11155 1G  Sparse representation with constraints for target detection in hyperspectral imagery [11155-20] 

     

 

11155 1H  Urban scene segmentation using semi-supervised GAN [11155-26] 

     

 

11155 1I  Super resolution of DS-2 satellite imagery using deep convolutional neural network [11155-50] 

     

 

11155 1J  3D radar sounder simulations of geological targets on Ganymede Jovian Moon [11155-51] 

     

 

11155 1K  DEM generation using point cloud from ICESat and high-resolution satellite stereo images for 

Indian region [11155-52] 

     

 

11155 1M  A public dataset for ship classification in remote sensing images [11155-54] 

     

 

11155 1O  Land cover classification and change detection analysis of multispectral satellite images using 

machine learning [11155-56] 

     

 

11155 1P  Training lightweight network from scratch for efficient object detection in aerial images  

[11155-57] 

     

 

11155 1Q  UAV-based hyperspectral imaging detection for explosives and contaminants [11155-58] 

     

 

11155 1R  Detection of forest disaster using satellite images with semantic segmentation [11155-59] 

     

 

11155 1S  Modeling and simulation of imaging procession on dispersive imaging spectrometer [11155-60] 

vi



     

 

11155 1T  Multisensor image fusion based on generative adversarial networks [11155-62] 

     

 

11155 1U  Corner reflector based X-band DInSAR experiment over Jharia Coal Field, India [11155-64] 

     

 

11155 1V  3D stereo reconstruction: high resolution satellite video [11155-65] 

     

 

11155 1X  Recognition of low-resolution objects in remote sensing images [11155-67] 

     

 

11155 1Z  Hyperspectral band quality analysis based on dictionary representation [11155-69] 

     

 

11155 21  Extraction of built-up areas from remote sensing imagery using one-class classification  

[11155-71] 

     

 

11155 22  Retrieval of precipitation based on microwave sensor of satellite using deep learning and 

blending grid-based multi-satellite precipitation using EBMA [11155-72] 

     

 

11155 24  Wind turbine segmentation performing kNN-clustering on superpixel segmentations [11155-74] 

     

 

11155 26  A comparison of techniques to model and measure spatial resolution in hyperspectral imaging 

sensors [11155-76] 

     

 

11155 28  Sea level prediction based on the long time series satellite observations [11155-78] 

     

 

11155 29  A method for reducing scanning error rate of LIDAR using a galvanometer [11155-79] 

     

 

11155 2A  Crop classification based on lightened convolutional neural networks in multispectral images 

[11155-80] 

     

 

11155 2B  Chimney and condensing tower detection based on FPN in high resolution remote sensing 

images [11155-81] 

     

 

11155 2C  An onboard-camera pose estimation method based on 3D digital surface model [11155-82] 

     

 

11155 2E  Clouds segmentation on panchromatic high spatial resolution remote sensing images using 

convolutional neural networks [11155-84] 

     
     

 

vii


