
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 10427 
 
 

Proceedings of SPIE 0277-786X, V. 10427 

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

Image and Signal Processing for 
Remote Sensing XXIII 
 
 
 
Lorenzo Bruzzone 
Francesca Bovolo 
Editors 
 
 
11–13 September 2017 
Warsaw, Poland 
 
 
Sponsored and Published by  
SPIE 

 
Cooperating Organisations 
Innovation Centre for Sensor and Imaging Systems (United Kingdom) 
ADS Scotland (United Kingdom) 
The Knowledge Transfer Network (United Kingdom) 
Visit Scotland (United Kingdom) 
European Regional Development Fund (Belgium)  
Technology Scotland (United Kingdom) 
European Association of Remote Sensing Companies (Belgium) 
European Association of Remote Sensing Laboratories (Germany) 
The British Association of Remote Sensing Companies (United Kingdom) 
Remote Sensing & Photogrammetry Society (United Kingdom) 

 



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 XXIII, edited by 
Lorenzo Bruzzone, Francesca Bovolo, Proceedings of SPIE Vol. 10427 (SPIE, Bellingham, WA, 2017) 
Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510613188 
ISBN: 9781510613195 (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 © 2017, 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 $18.00 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/17/$18.00. 

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. 

Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 



  Contents 
  
 
 vii Authors 
 ix Conference Committee 
 
 
 SESSION 1 IMAGE CALIBRATION, ENHANCEMENT AND RESTORATION 

 
   

 10427 02 Bulk processing of the Landsat MSS/TM/ETM+ archive of the European Space Agency: an 
insight into the level 1 MSS processing [10427-1] 

   
 10427 03 Fast and accurate denoising method applied to very high resolution optical remote 

sensing images [10427-2] 
   
 10427 04 Sen2Cor for Sentinel-2 [10427-3] 
   
 
 SESSION 2 IMAGE PANSHARPENING AND SUPERRESOLUTION 

 
   

 10427 06 Resolution enhancement of DEM using photometric stereo method in time-varying 
shadowed region [10427-6] 

   
 10427 07 Benefits of haze removal for modulation-based pansharpening [10427-7] 
   
 10427 08 The effect of denoising on superresolution of hyperspectral imaging [10427-8] 
   
 10427 09 New developments in super-resolution for GaoFen-4 [10427-9] 
   
 
 SESSION 3 IMAGE ANALYSIS AND CHANGE DETECTION 

 
   

 10427 0B Aggregation of Sentinel-2 time series classifications as a solution for multitemporal analysis 
[10427-11] 

   
 10427 0C Semi-autonomous remote sensing time series generation tool [10427-12] 
   
 10427 0D A theoretical Gaussian framework for anomalous change detection in hyperspectral 

images [10427-13] 
   
 
 SESSION 4 HYPERSPECTRAL IMAGE ANALYSIS I 

 
   

 10427 0F Uncertainty analysis of in-flight spectral calibration for hyperspectral imaging 
spectrometers [10427-16] 

   
 10427 0G Evaluation of dimensionality reduction techniques in hyperspectral imagery and their 

application for the classification of terrestrial ecosystems [10427-17] 
   

iii



 10427 0H Classification of hyperspectral images using unsupervised support vector machine 
[10427-18] 

   
 10427 0I Nearest neighbor-density-based clustering methods for large hyperspectral images 

[10427-19] 
   
 
 SESSION 5 HYPERSPECTRAL IMAGE AND ANALYSIS II 

 
   

 10427 0K Hyperspectral image classification using non-subsampled shearlet transform [10427-21] 
   
 10427 0L Blind estimation of blur in hyperspectral images [10427-22] 
   
 10427 0M Hyperspectral image denoising and anomaly detection based on low-rank and sparse 

representations [10427-23] 
   
 10427 0O Target detection with compressive sensing hyperspectral images [10427-52] 
   
 
 SESSION 6 ESTIMATION AND MODELLING TECHNIQUES 

 
   

 10427 0P Convolutional neural networks for estimating spatially-distributed evapotranspiration 
[10427-26] 

   
 10427 0Q An approach to conifer stem localization and modeling in high density airborne LiDAR data 

[10427-27] 
   
 10427 0R Comparative study of building footprint estimation methods from LiDAR point clouds 

[10427-28] 
   
 
 SESSION 7 OBJECT-BASED IMAGE ANALYSIS AND CLASSIFICATION 

 
   

 10427 0U Increasing the UAV data value by an OBIA methodology [10427-32] 
   
 10427 0V Object-based image analysis for cadastral mapping using satellite images [10427-33] 
   
 10427 0W Integrating support vector machines and random forests to classify crops in time series of 

Worldview-2 images [10427-34] 
   
 10427 0X On the interest of the spectral bands in the automatic selection of high quality MODIS data 

through spatial pattern identification [10427-35] 
   
 
 SESSION 8 IMAGE COMPRESSION, DETECTION AND RETRIEVAL 

 
   

 10427 0Y Analysis of signal-dependent sensor noise on JPEG 2000-compressed Sentinel-2 multi-
spectral images [10427-36] 

   
 10427 0Z Using the time shift in single pushbroom datatakes to detect ships and their heading 

[10427-37] 

iv



   
 10427 10 Comparison of different detection methods for persistent multiple hypothesis tracking in 

wide area motion imagery [10427-38] 
   
 10427 11 Ship detection leveraging deep neural networks in WorldView-2 images [10427-39] 
   
 10427 12 A novel class sensitive hashing technique for large-scale content-based remote sensing 

image retrieval [10427-40] 
   
 
 SESSION 9 SAR IMAGE ANALYSIS 

 
   

 10427 13 A filtering framework for SAR data based on non-Gaussian statistics and pixel clustering 
[10427-41] 

   
 10427 14 Computational efficient unsupervised coastline detection from single-polarization 1-look 

SAR images of complex coastal environments [10427-42] 
   
 
  JOINT SESSION: SAR DATA PROCESSING I 

 
   

 10427 16 Time domain SAR raw data simulation using CST and image focusing of 3D objects 
[10427-46] 

   
 10427 17 L1 regularization recovered SAR images based interferometric SAR imaging via complex 

approximated message passing [10427-47] 
   
 10427 18 Automatic detection of subglacial lakes in radar sounder data acquired in Antarctica 

[10427-48] 
   
 
  JOINT SESSION: SAR DATA PROCESSING II 

 
   

 10427 1A Automatic identification of non-reflective subsurface targets in radar sounder data based 
on morphological profile [10427-51] 

   
 
  POSTER SESSION 

 
   

 10427 1C Application of asymmetric mapping and selective filtering (AM&SF) method to 
Cosmo/SkyMed images by implementation of a selective blocks approach for ship 
detection optimization in SEASAFE framework [10427-43] 

   
 10427 1E Implementing and validating of pan-sharpening algorithms in open-source software 

[10427-54] 
   
 10427 1G Verification of the test stand for microbolometer camera in accredited laboratory 

[10427-56] 
   
 10427 1H A high resolution imaging algorithm for synthetic aperture interferometric radiometers in 

near-field [10427-57] 

v



   
 10427 1I The laboratory demonstration and signal processing of the inverse synthetic aperture lidar 

[10427-59] 
   
 10427 1J Ground based automated radiometric calibration system in Baotou site, China [10427-60] 
   
 10427 1K Supervised classification of remotely sensed images using Bayesian network models and 

Kruskal algorithm [10427-62] 
   
 10427 1L Progressive sample processing of band selection for hyperspectral imagery [10427-64] 
   
 10427 1M Feature extraction and descriptor calculation methods for automatic georeferencing of 

Philippines' first microsatellite imagery [10427-65] 
   
 10427 1N Subaperture analysis to measure directivity and isotropy in pol-CSAR [10427-66] 
   
 10427 1O Small real time detection satellites for MDA using hyperspectral imaging [10427-67] 
   
 10427 1S Analysis of the SNR and sensing ability of different sensor types in a LIDAR system [10427-72] 
   
 10427 1T Estimating the number of endmembers in hyperspectral imagery using accumulated 

convex hull vertex and similarity measure [10427-73] 
   
 10427 1U Research of generalized wavelet transformations of Haar correctness in remote sensing of 

the Earth [10427-74] 
   
 10427 1V Multisource data fusion for documenting archaeological sites [10427-76] 
   
 10427 1W Multispectral image enhancement processing for microsat-borne imager [10427-78] 
   
 10427 1Y High efficient optical remote sensing images acquisition for nano-satellite: reconstruction 

algorithms [10427-81] 
   
 10427 21 Output MSE and PSNR prediction in DCT-based lossy compression of remote sensing 

images [10427-84] 
   
 

vi


