2018 9th Workshop on
Hyperspectral Image and Signal
Processing: Evolution in Remote
Sensing (WHISPERS 2018)

Amsterdam, Netherlands
23-26 September 2018

‘O IE E E IEEE Catalog Number: CFP1848H-POD
° ISBN:

978-1-7281-1582-5



Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1848H-POD
ISBN (Print-On-Demand): 978-1-7281-1582-5
ISBN (Online): 978-1-7281-1581-8
ISSN: 2158-6268

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

PARAMETER ESTIMATION FOR BLIND LQ HYPERSPECTRAL UNMIXING USING
BAYESIAN OPTIMIZATION ...ttt bbbt s bt b e b e e a b e bt b e bt e hb e bt et e b e enbenbeenn e 1
Jakob Sigurdsson ; Magnus O. Ulfarsson ; Johannes R. Sveinsson

BILINEAR MATRIX FACTORIZATION USING A GRADIENT METHOD FOR UNMIXING

HYPERSPECTRAL IMAGES COMBINEDC WITH MULTISPECTRAL DATA ..ot 6
Yasmine Kheira Benkouider ; Fatima Zohra Benhalouche ; Moussa Sofiane Karoui ; Yannick Deville ; Shahram
Hosseini

TREE SPECIES IDENTIFICATION USING 3D SPECTRAL DATA AND 3D CONVOLUTIONAL

NEURAL NETWORK ...ttt ettt e ettt e e et e e e s et e e s be e e e e abb e e e sabee e abeeeeasbbeeeaabeeeaateeeeasaeeeesabeeesntaeeansses 11

llkka Polonen ; Leevi Annala ; Samuli Rahkonen ; Olli Nevalainen ; Eija Honkavaara ; Sakari Tuominen ; Niko
Viljanen ; Teemu Hakala

GRAPH REGULARIZED L4,,-SPARSITY CONSTRAINED NON-NEGATIVE MATRIX

FACTORIZATION FOR HYPERSPECTRAL AND MULTISPECTRAL IMAGE FUSION .......cccocoiiiiiiii 16
Sevcan Kahraman ; Alp Ertiirk ; Sarp Ertirk

COMPARISON OF AERIAL HYPERSPECTRAL AND MULTISPECTRAL IMAGERY: CASE

STUDY OF NITROGEN MAPPING IN AUSTRALIAN COTTON .....ociiiiiiiiiiiiiie e 20
Anastasiia Volkova ; Jon Baird ; Irah Wajchman ; Julian Guinane

HYPERSPECTRAL IMAGING FOR ASSESSING THE QUALITY ATTRIBUTES OF CURED

PORK LOIN L.ttt et b ettt b e 1 e b e bt e bt e b e ke b e bt e h £ e bt e b e e a b e e b e ekt e b e e b e eb e e be e b e et e ebe e b e sbeanbenbeenes 25
Andreas Kartakoullis ; Andreas Kamilaris ; Joel Gonzalez ; Xavier Serra ; Pere Gou ; Maria Font

DATA FUSION OF SPECTRAL AND VISIBLE IMAGES FOR RESOLUTION ENHANCEMENT

OF FRACTION MAPS THROUGH NEURAL NETWORK AND SPATIAL STATISTICAL

FEATURES . ...t h bbb bbbt E e e bbb e b e e b e e bt e b £ e E e e R e e b e bt e bt e b e e bt e b e e bt e b s e b e b e e b b e b nr e 29
Fadi Kizel ; J6n Atli Benediktsson

A MULTITEMPORAL LINEAR SPECTRAL UNMIXING: AN ITERATIVE APPROACH

ACCOUNTING FOR ABUNDANCE VARIATIONS . ...ttt sttt sbe e nne s 34
Jignesh S. Bhatt ; M. V. Joshi ; S. S. Vijayashekhar

INFLUENCE OF SPECTRAL METRICS ON THE GRAPH-BASED SEGMENTATION OF

HYPERSPECTRAL IIMAGES ... ..ottt bbbt bbbttt b e n e et ne e 39
Kaouther Tabia ; Xavier Desquesnes ; Yves Lucas ; Sylvie Treuillet

LINEAR-QUADRATIC NMF-BASED URBAN HYPERSPECTRAL DATA UNMIXING WITH

SOME KNOWN ENDMEMBERS. ...ttt ettt e e e et e e e st e e s bt e e e e bt e e e sabe e e e bbaeeesbeeeesabaeesteeaeanns 44
Fatima Zohra Benhalouche ; Moussa Sofiane Karoui ; Yannick Deville

SPECTRAL UNMIXING WITH SPARSITY AND STRUCTURING CONSTRAINTS.......ccoiiieeiieeeee e, 49
Ramzi Ben Mhenni ; Sébastien Bourguignon ; Jordan Ninin ; Frédéric Schmidt

THE IMPACT OF CLOUD SHADOWS ON SUBPIXEL TARGET DETECTION......ccccciiie i 54
Robert Sundberg

APPLICATION OF PANSHARPENING ALGORITHMS FOR THE FUSION OF RAMAN AND

CONVENTIONAL BRIGHTFIELD MICROSCOPY IMAGES. .........c.c oottt sttt ve e 59

Ch. Pomrehn ; D. Klein ; A. Kolb ; P. Kaul ; R. Herpers
AUTONOMOUS ATMOSPHERIC CORRECTION ALGORITHM FOR LONG WAVE INFRARD

HYPERSPECTRAL IMAGERY ...ttt ettt ettt e et e e et e e e et e e e st e e e e ebe e e e eate e e e sabeeesabeeeeesbaeeesabeeesntanaeaares 64
Pierre Lahaie
AMIGO: ATOOL FOR THE GENERATION OF SYNTHETIC HYPERSPECTRAL IMAGES..........cccccevvvveenen. 69

Blanca Priego ; Richard Duroy

TRANSFERING SUPER RESOLUTION CONVOLUTIONAL NEURAL NETWORK FOR

REMOTE SENSING DATA SHARPENING ......ooooiiiiie sttt ettt e nte e st te e s ta e baesbae e beesnaeebeesraeesreenn 74
Meziane Iftene ; Mohammed EI Amin Arabi ; Moussa Sofiane Karoui

A MACHINE LEARNING TECHNIQUE FOR DRILL CORE HYPERSPECTRAL DATA

AINALY SIS ettt ettt h e e st e b e e s b e e b e e s e oo Re e R b e SR £ e AR e R e oA R e ARe SRR e AR £ eR R e eR£ e ARt AR e e b e eR £ e Re R e e R e Rt e neebe e b nae s 78
Cecilia Contreras ; Mahdi Khodadadzadeh ; Laura Tusa ; Pedram Ghamisi ; Richard Gloaguen
LABEL NOISE ROBUST CLASSIFICATION OF HYPERSPECTRAL DATA ...t 83

Alina E. Maas ; Behnood Rasti ; Magnus O. Ulfarsson

NMF HYPERSPECTRAL UNMIXING OF THE SEA BOTTOM: INFLUENCE OF THE

ADJACENCY EFFECTS, MODEL AND METHOD ......coiiiiiiiiiiiie ettt 88
M. Guillaume ; L. Juste ; X. Lenot ; Y. Deville ; B. Lafrance ; M. Chami ; S. Jay ; A. Minghelli ; X. Briottet ; V.
Serfaty



3D AND SNAPSHOT HYPERSPECTRAL CAMERAS BASED ON CONTINUOUSLY VARIABLE

F L T E R S ..ottt ettt e e e bt e e e e te e e e e abeeeeebeeeeaabeeeeaabeeeabeeeeaaseeeeeabeeeabeeeeanbeeeeaabeee e beeeeaabeeeaabeeesbaeeaanres 93
0. Pust ; H. Fabricius
DANGERS OF DEMOSAICING: CONFUSION FROM CORRELATION .....cociiii ittt 97

Matti A. Eskelinen ; Jyri Hamaldinen
IN VIVO FISH DIET DISCRIMINATION USING SELECTED HYPERSPECTRAL IMAGE

CLASSIFICATION METHODS. ... ..ottt et e e e e et e e e st e e e e e bt e e e e bt e e e sabeeeaabbaeeesabeeesataeesasreaeas 102
Mohammadmehdi Saberioon ; Petr Cisar ; Laurent Labbé
3D TERRAIN SEGMENTATION IN THE SWIR SPECTRUM .......ooiiiii ettt 107

Dalton Rosario ; Anthony Ortiz ; Olac Fuentes

UNMIXING BASED CHANGE DETECTION FOR HYPERSPECTRAL IMAGES WITH

ENDMEMBER VARIABILITY Lottt sttt e et e e st e e s te e aateesteeesteesateanteesteeeteesneeentaesnneesneesnseenres 112
Alp Erturk

INVERTING PROCOSINE-D FOR VERY HIGH SPATIAL AND TEMPORAL RESOLUTION

RETRIEVAL OF FOLIAR BIOCHEMISTRY ..ottt ittt sttt sttt snaa e b e snanentaesnseanneesneas 117
Henning Buddenbaum

A NOVEL IMPLEMENTATION OF A HYPERSPECTRAL ANOMALY DETECTION

ALGORITHM FOR REAL TIME APPLICATIONS WITH PUSHBROOM SENSORS.......c.ccccoviveiieerie e 122
Pablo Horstrand ; Sebastian Lépez ; José Fco. L6pez

RADIOMETRIC CALIBRATION OF A UAV-MOUNTED HYPERSPECTRAL SNAPSHOT

CAMERA WITH FOCUS ON UNIFORM SPECTRAL SAMPLING ......cooviiiiiiiiie et 127
Jens Kern ; Andreas Schenk ; Stefan Hinz

WEIGHTED KERNEL-BASED SIGNATURE SUBSPACE PROJECTION FOR

HYPERSPECTRAL TARGET DETECTION......oiiiiieiit ettt st snee st sneaenneesnaeeseesnseanneesneas 132
Mingyi He ; Hanxue Mei ; Yiming Wu ; Hongmei Yan

DETECTION OF PLANT RESPONSES TO DROUGHT USING CLOSE-RANGE

HYPERSPECTRAL IMAGING IN A HIGH-THROUGHPUT PHENOTYPING PLATFORM.......cccccevevieienee. 137
Mohd Shahrimie Mohd Asaari ; Stien Mertens ; Stijn Dhondt ; Nathalie Wuyts ; Paul Scheunders

A PROBABILISTIC FRAMEWORK FOR FUSING CLASSIFICATIONS DERIVED FROM

MULTI-TEMPORAL HYPERSPECTRAL IMAGERY ....oooiiiiiiiiiiie sttt sttt st snean 142
Sven Schneider ; Richard J. Murphy ; Arman Melkumyan

PATH-BASED BACKGROUND MODEL AUGMENTATION FOR HYPERSPECTRAL

g NN (@ AV AN I 2 5 1 I = O N S 147
Tegan H. Emerson ; Timothy Doster ; Colin C. Olson

TREE SPECIES CLASSIFICATION BY FUSING OF VERY HIGHRESOLTUION

HYPERSPECTRAL IMAGES AND BK-DSM ....ooiiiiiiiis ettt et saa e ae et esnaa e snaesnaeesnaennaaennneannas 152
Xiangtian Yuan ; Jiaojiao Tian ; Daniele Cerra ; Oliver Meynberg ; Christian Kempf ; Peter Reinartz

URBAN VEGETATION MAPPING BY AIRBORNE HYPERSPETRAL IMAGERY; FEASIBILITY

AND LIMITATIONS ..ttt bttt h bt bt bt eh bt e b h e bt et e b e e bt bt nb e bt et ek e e bt e b e st b e st nbeane 157
Ouerghemmi W ; Gadal S ; Mozgeris G ; Jonikavicius D
ANALYSIS OF CAPSULENETS TOWARDS HYPERSPECTRAL CLASSIFICATION ....cccooviiiiiiiiiiciicnicies 162

P. V. Arun ; K. M. Buddhiraju ; Alok Porwal

REGIONAL VS. GLOBAL SUPERPIXEL-BASED UNMIXING OF HYPERSPECTRAL

IMIAGERY ettt b et h bt b e btk e bt h e Rt E e oAb e R e oAt R e oAb e R e oAbt R £ oAbt eR e e R b e e b nh e e e beenbe bt enes 167
Mohammed Q. Alkhatib ; Miguel Velez-Reyes

ASSESSMENT OF THE RADIOMETRIC ACCURACY IN A TARGET LESS WORK FLOW

USING PIXAD SOFTWARE ..otttk h bbb bt bbbt bbbt b bt bbb e s et nns 172
M. Cubero-Castan ; K. Schneider-Zapp ; M. Bellomo ; D. Shi ; M Rehak ; C. Strecha

CHANGE DETECTION FOR HYPERSPECTRAL IMAGES USING EXTENDED MUTUAL

INFORMATION AND OVERSEGMENTATION ... .oiiiiiiie ittt st bbb nne s 176
Bahar Taskesen ; Alper Koz ; Aydin Alatan ; Oliver Weatherbee

DICTIONARY BASED HYPERSPECTRAL IMAGE RECONSTRUCTION CAPTURED WITH

CS-IMUSIH ..ttt bbbttt b e st e bt s ek e st e e b e oAb e E e oAb oAb £ oA e e AR £ oA e eh £ e Ee R e e b e eE e et Ee e b e bt e n e nbe b nreenes 181
Yaniv Oiknine ; Boaz Arad ; Isaac August ; Ohad Ben-Shahar ; Adrian Stern

FUSION OF HYPER SPECTRAL AND GROUND PENETRATING RADAR DATATO

ESTIMATE SOIL MOISTURE ... ..ottt ettt e et e s e e s e tb e e e e bt e e e sabe e e s bbeeesareeesabeeeataeaanaes 186
Felix M. Riese ; Sina Keller
IMAGE FUSION FOR HYPERSPECTRAL IMAGE SUPER-RESOLUTION.......ccoiiii et 191

Hasan Irmak ; Gozde Bozdagi Akar ; Seniha Esen Y Uksel

SPECTROSCOPIC DECOMPOSITION OF ASTRONOMICAL MULTISPECTRAL IMAGES

USING B-SPLINES ...ttt b bbb bt s e e bt bt e bt e a b e eb e e bt ekt e Rb e s bt e st e ek e enbenbeebeenbeanean 196
Hassan Mortada ; Vincent Mazet ; Charles Soussen ; Christophe Collet



TWO-LEVEL FEATURE EXTRACTION FRAMEWORK FOR HYPERSPECTRAL IMAGE

CLASSIFICATION ...tttk h s et b e e b e e b £ a1 e e b e e R b e e b e e s e e b £ e R b e eb £ e s e e e b e e m b e ab e e seeebe e bt ebe e b e et e enneseeanes 201
Munmun Baisantry ; Anil K Sao ; Dericks P Shukla

CONSTRAINT NON-NEGATIVE MATRIX FACTORIZATION WITH SPARSENESS AND PIECE

WISE SMOOTHNESS FOR HYPERSPECTRAL UNMIXING .....ociiiiiiiiiiieeeet e 206
Xu Sun ; Qian Peng ; Bing Zhang ; Lianru Gao ; Lina Yang

GAS PLUME DETECTION IN HYPERSPECTRAL VIDEO SEQUENCE USING TENSOR

NUCLEAR NORM . ...ttt bbbt b e s s b e e h b s b e e b e bt h e e bt e R e e R e e ab e s bt e st e b e e e bt e b b ane s 211
Wenting Shang ; Zebin Wu ; Jie Wei ; Yang Xu ; Ling Qian ; Zhihui Wei ; Jocelyn Chanussot ; Andrea L. Bertozzi

COMBINING CONTEXTUAL INFORMATION FOR SUBSPACE BASED HYPERSPECTRAL

IMAGE CLASSIFICATION ...ttt et b e bbbt b bt e bt b e e b s bt e be b e e b e e bt e be st e et e sbeetesbeenbenneenes 215
Shuyuan Xu ; Jun Li

IMPORTANCE OF BAND SELECTION FOR ETHENE AND METHANOL GAS DETECTION IN

HYPERSPECTRAL IMAGERY ..ottt bbbttt bbbt b bt n et es e 220
Safak Ozturk ; Yunus Emre Esin ; Yusuf Artan ; Omer Ozdil ; Berkan Demirel

RETRIEVAL OF ATMOSPHERIC PARAMETERS AND LAND SURFACE RFLECTANCE

FROM AIRBORN HYPERSPECTRAL DATA ..ttt sb ettt sbe b sne b e nbe e anean 224
Ning Wang ; Yaokai Liu ; Yonggang Qian ; Lingling Ma ; Chuanrong Li ; Lingli Tang

MAPPING CROP VARIABILITY RELATED TO SOIL QUALITY AND CROP STRESS WITHIN

RAINFED MEDITERRANEAN AGROECOSYSTEMS USING HYPERSPECTRAL DATA......cocivievieeeieen 229
Sabine Chabrillat ; Thomas Schmid ; Robert Milewski ; Paula Escribano ; Monica Garcia ; Eyal Bendor ;
Stéphane Guillaso ; Marta Pelayo ; Andres Reyes ; Veronica Sobejano-Paz ; Marcos Jiménez Michavila

A LIGHTWEIGHT PAYLOAD FOR HYPERSPECTRAL REMOTE SENSING USING SMALL

U AV S ettt oottt e ettt e e bee e e eheeeeeetteeeabeeeaatteeeahteeeabeteaatteeeaihteeeabeteaatteeeaatteeeabeeeaateeeeatreeeanbeeeanteeeaaaes 234
Jodo Fortuna ; Tor Arne Johansen
UAV-BASED HYPERSPECTRAL SENSING FOR YIELD PREDICTION IN WINTER BARLEY .....ccccccevvven. 239

J. Oehlschlager ; U. Schmidhalter ; P. O. Noack

SUPER-RESOLUTION CLASSIFICATION OF HYPERSPECTRAL IMAGES WITH A SMALL

TRAINING SET USING SEMI-SUPERVISED LEARNING ......c.coiiiiiiiiiieieeest e 243
Yifan Zhang ; Duanguang Zhang ; Ting Wang

A NOVEL 2-STAGE APPROACH FOR CO2 GAS DETECTION USING HYPERSPECTRAL

IMAGERY ettt e oo e e e et e e e e e tee e e etae e e sabeeeaabeeeaaateeeeaabeee e baeeeaabeeeeaabeeeabeeaeaabaeeeanbeeeabeeeaaraaaaas 248
Safak Ozturk ; Yusuf Artan ; Yunus Emre Esin ; Omer Ozdil
DETECTION OF FERTILIZER QUANTITY IN SOIL USING HYPERSPECTRAL DATA......ccov e 252

Jay Prakash Kumar ; Shailesh Deshpande ; Arun Inamdar

ALG: ATOOLBOX FOR THE GENERATION OF LOOK-UP TABLES BASED ON

ATMOSPHERIC RADIATIVE TRANSFER MODELS ..ot 256
Jorge Vicent ; Neus Sabater ; Luis Alonso ; Jochem Verrelst ; J. Moreno

A MULTIPLE ENDMEMBER MIXING MODEL TO HANDLE SPECTRAL VARIABILITY IN

HYPERSPECTRAL UNMIXING ...ttt bttt b e e b et e skt s e bt e b e b e e he e st e e b e nbeesneabeenras 261
Tatsumi Uezato ; Mathieu Fauvel ; Nicolas Dobigeon

SCALABLE LOW DIMENSIONAL MANIFOLD MODEL IN THE RECONSTRUCTION OF

NOISY AND INCOMPLETE HYPERSPECTRAL IMAGES ..ottt 266
Wei Zhu ; Zuogiang Shi ; Stanley Osher

ARCHETYPAL ANALYSIS FOR ENDMEMBER BUNDLE EXTRACTION CONSIDERING

SPECTRAL VARIABILITY Lottt bbbt bbbttt b et b e e b et b e ab e bt 271
Mingming Xu ; Guangyu Zhang ; Yanguo Fan ; Bo Du ; Jie Li

RECURSIVE ORTHOGONAL VECTOR PROJECTION FOR HYPERSPECTRAL IMAGE

ABUNDANCE ESTIMATION BASED ON GUP.......oiiiitiiese ettt ea ettt e snaa e nsaesnanenaeesnsaenneenneas 275
Chunyan Yu ; Jin Huang ; Meiping Song ; Dong An ; Chein-1 Chang
VOLUME REGULARIZED NON-NEGATIVE MATRIX FACTORIZATIONS ......ccoiiteee e 279

M. S. Andersen Ang ; Nicolas Gillis
COMPOSITE KERNEL CLASSIFICATION USING SPECTRAL-SPATIAL FEATURES AND

ABUNDANCE INFORMATION OF HYPERSPECTRAL IMAGE ..ot 284
Yanli Sun ; Xia Zhang
4-STAGE TARGET DETECTION APPROACH IN HYPERSPECTRAL IMAGES. ........ccooiiiiiiieiteeeeee e 289

Omer Ozdil ; Ahmet Gunes ; Yunus Emre Esin ; Safak Ozturk ; Berkan Demirel

CHARACTERIZATION OF THE FLUORESCENCE PEAK ON REMOTE SENSING

REFLECTANCE FOR DIFFERENT CONDITIONS OF LAKEGARDA ..ottt 294
llaria Cesana ; Sergio Cogliati ; Roberto Colombo ; Claudia Giardino ; Mariano Bresciani



HYPERSPECTRAL ANOMALY DETECTION USING COLLABORATIVE REPRESENTATION

WITH PCA REMOVE QUTLIER ..ottt ettt et snte et sea e s e ant e e s e enteesneeanteesnaeenneenneeenees 299
Zhaoyue Wu ; Hongiun Su ; Pan Zheng
HELIPORT DETECTION IN HIGH-RESOLUTION OPTICAL REMOTE SENSING IMAGES............coevnennee. 304

Emre Baseski

A SEMI-SUPERVISED ALGORITHM TO MAP MAJOR VEGETATION ZONES USING

SATELLITE HYPERSPECTRAL DATA ettt bbbttt b et b e n s 309
E. M. M. B. Ekanayake ; E. M. H. E. B. Ekanayake ; A. R. M. A. N. Rathnayake ; S. S. P. Vithana ; H. M. V. R.
Herath ; G. M. R. I. Godaliyadda ; M. P. B. Ekanayake

A NOVEL HIGHLY PARALLEL ALGORITHM FOR THE DETECTION AND TRACKING OF

CHEMICAL GAS PLUMES USING HYPERSPECTRAL VIDEO SEQUENCES..........ccccoiiiiiinenececese e 314
Maria Diaz ; Jocelyn Chanussot ; Rall Guerra ; Sebastian Lopez ; Roberto Sarmiento ; Andrea L. Bertozzi
SINGLE SENSOR IMAGE FUSION USING A DEEP RESIDUAL NETWORK ... 319

Frosti Palsson ; Johannes R. Sveinsson ; Magnus O. Ulfarsson

GPU IMPLENTATION OF RECURSIVE AUTOMATIC TARGET GENERATION PROCESS AND

RECURSIVE ORTHOGONAL SUBSPACE PROJECTION IN HYPERSPECTRAL IMAGERY .......cccceevvvvnenee. 324
Meiping Song ; Dong An ; Chunyan Yu ; Jin Huang ; Chein-1 Chang

SINGLE SENSOR IMAGE FUSION USING A DEEP CONVOLUTIONAL GENERATIVE

ADVERSARIAL NETWORK ... ..ottt sttt a et sbe a1t be e st e s be e se e ke e st e s be et e e beeneenbeabe e beanbenbenreen 329
Frosti Palsson ; Johannes R. Sveinsson ; Magnus O. Ulfarsson

RANDOMIZED NON NEGATIVE MATRIX FACTORIZATION FOR HYPERSPECTRAL

IMAGE CLASSIFICATION ..ottt ettt sttt sttt et s s e et e e et ee e bt e ss b e abe e ereeesb e e anbe e beeenteesnbeenbeenreeen 334
Vineetha Menon ; Qian Du

HYPERSPECTRAL TARGETDETECTION BY USING SUPERPIXELS AND SIGNATURE

BASED METHODS. ...ttt sttt e e st e et e s s e e teesm b e e teees e e sseeamteeseeenteeaneeanteesseeenteeanseenseennneeneenneeanees 339
Mustafa Kitik ; Alper Koz ; A. Aydin Alatan

ITERATIVE ACTIVE LEARNING WITH DIFFUSION GEOMETRY FOR HYPERSPECTRAL

IIMIAGES .. ..ottt bbbt bRt e R e bRt Ee R e oAb eRe AR e oAb Rt Ee R e oAb e Rt e e b e e Rt bt e e teanbe b nee 344
James M. Murphy ; Mauro Maggioni

CLASSIFICATION USING UNMIXING MODELS IN AREAS WITH SUBSTANTIAL

ENDMEMBER VARIABILITY oottt sttt sttt sttt et e st e e nte e sneeambe e st e e steesn b e e nbeesraeeneeanbeentes 349
Edurne Ibarrola-Ulzurrun ; Lucas Drumetz ; Jocelyn Chanussot ; Javier Marcello ; Consuelo Gonzalo-Martin

RESEARCH AND APPLICATION OF SPARSE REPRESENTATION CLASSIFICATION OF

REMOTE SENSING IMAGERY BASED ON MULTI-FEATURE MODELING..........cccccooeiiiiiieve e 353
Yaoyao Liu ; Chunmei Zhang ; Kai Yang ; Jianguo Wei

A HARDWARE-FRIENDLY ALGORITHM FOR THE ON-BOARD COMPRESSION OF

HYPERSPECTRAL IMAGES ...ttt sttt b ettt s ke s e s bt st e ke et e b e e st st e e neenbeeraenbeanean 358
Rall Guerra ; Maria Diaz ; Yubal Barrios ; Sebastian L6pez ; Roberto Sarmiento

MACHINE LEARNING REGRESSION ON HYPERSPECTRAL DATA TO ESTIMATE

MULTIPLE WATER PARAMETERS ...ttt ettt et e e aa e snteetaesnteeneesnaneneenneeeneenneas 363
Philipp M. Maier ; Sina Keller

EFFECT OF INCLUSION OF NEW VARIABLES IN INVERSION OF SEMI - ANALYTICAL

MODEL FOR SYNTHETIC HYPERSPECTRAL DATA OF SHALLOW WATERS ... 368
Kolluru Srinivas ; Shirishkumar S. Gedam ; A. B. Inamdar

HYPERSPECTRAL TARGET DETECTION USING TREE-STRUCTURED PROBABILISTIC

GRAPHICAL MODEL AND SEMI-PARAMETRIC DENSITY ESTIMATION ....ooooiiiiiiieieeee e 373
Assaf Dvora ; Stanley Rotman ; Mayer Aladjem

HYPERSPECTRAL IMAGE CLASSIFICATION VIA SAMPLE EXPANSION FOR

CONVOLUTIONAL NEURAL NETWORK ...ttt ettt stee et e e et essaeentaesnanateesnsaanseesnanessnennsennes 378
Jiaojiao Li ; Qian Du ; Bobo Xi ; Yunsong Li

SPECTRAL CUBE RECONSTRUCTION FOR A HIGH RESOLUTION HYPERSPECTRAL

CAMERA BASED ON A LINEAR VARIABLE FILTER ..ottt 383
David Gustafsson ; Henrik Petersson ; Maria Axelsson ; David Bergstrém

MODIFIED RESIDUAL METHOD FOR ESTIMATION OF SIGNAL DEPENDENT NOISE IN

HYPERSPECTRAL IMAGES ...ttt sttt e sae e et et e e te e sn b e e nbe e s reeebeeanbeentes 388
Asad Mahmood ; Amandine Robin ; Michael Sears

A SEMANTIC FEATURE EXTRACTION METHOD FOR HYPERSPECTRAL IMAGE

CLASSIFICATION BASED ON HASHING LEARNING .......coii ittt snaesna e 393
Meng Zhao ; Chunyan Yu ; Meiping Song ; Chein-I Chang

UNCERTAINTY ANALYSIS FOR SURFACE REFLECTANCE RETRIEVED FROM

HYPERSPECTRAL REMOTE SENSING IMAGE USING EMPIRICAL LINE METHOD.........cccoeviiininiiinienenn 398
Guorui Jia ; Qian Xue ; Huijie Zhao



RECONSTRUCTION OF PARTIALLY SAMPLED EELS IMAGES ... 403
Etienne Monier ; Thomas Oberlin ; Nathalie Brun ; Marcel Tencé ; Maria De Frutos ; Nicolas Dobigeon

DISCRIMINATION OF TREE SPECIES BASED ON THEIR SPECTRA COLLECTED AT

SPATIO-TEMPORAL SCALE IN THE FOREST OF ARAKU, EASTERN GHATS, INDIA. ..o 408
N N Salghuna ; Rama Chandra Prasad ; Rama Rao N

IMAGE FUSION BASED ON GRADIENT REGULARIZED CONVOLUTION SPARSE

REPRESENTATION ..ottt b bbb b e e R b e b e b e e b e a b e e bt e s e e R e e st e bt et b e e e bt et e e b e s 413
Jian Wang ; Ping Ren ; Ke Yang ; Chunxia Qin ; Xiufei Zhang

EXPLORING ROCK PHOSPHATES USING HYPERSPECTRAL REMOTE SENSING & FIELD

SPECTROSCORPY ...ttt ettt b e bt st b e e s b e s b £ 21 e e e b £ e R b e e H e 25 e e eE e e R b e eb £ e s et e b e e m b e eh e e s bt ebe e b e ebe e b e et e enrenaeenes 417
Ramakrishnan Desikan ; Kalimuthu Rajendran

THE IMAGING SPECTROSCOPY MISSION ENMAP-ITS STATUS AND EXPECTED

PRODUGCTS ..ottt h bbb e bbb b b8 st e bt e b A b £ AR E e b ekt e b £ e R AR bt bttt e bbbt e bt e b et et e b e 422
Tobias Storch ; Hans-Peter Honold ; Luis Guanter ; Peter Schwind ; Martin Mucke ; Karl Segl ; Sebastian Fischer

AIRBORNE IMAGING SPECTROSCOPY FOR ASSESSING SOIL SEALING EFFECT ON

URBAN TREE HEALTH ... bbb bbbt e bbb e et e e b e bt b s 427
Kang Yu ; Jeroen Degerickx ; Maarten Van Geel ; Olivier Honnay ; Ben Somers

ALGORITHM RESEARCH ON ENDMEMBER EXTRACTION COMBINED WITH

DISTRIBUTION STATISTICS ..ottt b e bbbt s e bt e s e s bt s e ekt esb e s b e e st et e e nbesbeeseesbeannas 431
Meiping Song ; Ming Xu ; Chein-1 Chang

EFFICACY OF HYPER-CORE-LOGGING IN URANIUM EXPLORATION: AN

INVESTIGATION FROM KALADGI PROSPECT, INDIA ..ottt 435
Kalimuthu Rajendran ; Ramakrishnan Desikan ; Hari Shankar Pandalai

HARDWARE IMPLEMENTATION OF THE CCSDS 123.0-B-1 LOSSLESS MULTISPECTRAL

AND HYPERSPECTRAL IMAGE COMPRESSION STANDARD BY MEANS OF HIGH LEVEL

SYNTHESIS TOOLS ...ttt ettt e e s et e sre e et e e s see e teeaste e teeasee e s eeamte e seeeseeeaneeanteenseeeseenneeanseennenenneenn 439
Yubal Barrios ; Antonio Sanchez ; Lucana Santos ; Sebastian Lopez ; José Fco. Lépez ; Roberto Sarmiento
JOINT TENSOR SUBSPACE ALIGNMENT ON MULTI-ANGULAR REMOTE SENSING IMAGE.................. 444

Tianshuai Li ; Yanfeng Gu
TRIPLET CONSTRAINED DEEP FEATURE EXTRACTION FOR HYPERSPECTRAL IMAGE

CLASSIFICATION ...ttt bbbt bbb bR e e bt b s e e ke e s bt e b £ e e e b e e bt e bt e s b e e be e bt s b e et b e e b s 449
Fahim Irfan Alam ; Jun Zhou ; Alan Wee-Chung Liew ; Jun Jo ; Yongsheng Gao
APPLICATION OF HYBRID SWITCH METHOD TO QUANTIFY OIL SPILLS .....ooiiiiieieeeeeeeeee e 454

Asmau M. Ahmed ; Olga Duran ; Yahya Zweiri ; Mike Smith

HYPERSPECTRAL IMAGE CLASSIFICATION BASED ON EXTENDED MORPHOLOGICAL

ATTRIBUTE PROFILES AND ABUNDANCE INFORMATION ..ottt ee e 459
Xia Zhang ; Yanli Sun ; Wenchao Qi

A BAG-LEVEL DATA IMBALANCED MULTIPLE INSTANCE HYPERSPECTRAL TARGET

REPRESENTATION ...ttt ittt sttt sttt b e sttt s e b e a8t e bt 21t e ke a8 b e b e e bt e b e e s e e e b e e st e ke e Rb e b e e st e st e eneenbenbe e bennean 464
Jiaxin Shan ; Zhigiang Gong ; Ping Zhong

PREDICTION OF SOIL LEAD CONTENT USING VISIBLE AND NEAR-INFRARED

] o O @ ] O 0 ] OSSPSR 469
Xia Zhang ; Weichao Sun ; Wenchao Qi ; Xing Wu

DICTIONARY BASED TEMPERATURE AND EMISSIVITY SEPARATION ALGORITHM IN

LWIR HYPERSPECTRAL DAT A ettt et ettt ae et e s e e st e et e e sae e et e e s tae e aeeaabeeateeenteesaeeanteesraeeaeennseennes 474
Nicola Acito ; Marco Diani ; Giovanni Corsini

ENMAP GROUND SEGMENT INTEGRATION AND TECHNICAL VERIFICATION: DESIGN

AND CURRENT STATUS ..ottt sttt ettt te e st e et e st e e be e sa b e e be e e s ee e nbeean b e e be e e steenn s e anbeesbaeenbeennneanees 479
M. Habermeyer ; E. Carmona ; S. Engelbrecht ; K.-D. MiRling ; H. Mihle ; A. Ohndorf ; G. Palubinskas ; T.
Storch ; S. Zimmermann

SPECTRAL REQUIREMENTS FOR THE DEVELOPMENT OF A NEW HYPERSPECTRAL

RADIOMETER INTEGRATED IN AUTOMATED NETWORKS - THE HYPERNETS SENSOR ........ccccovnnnee. 484
Clémence Goyens ; Kevin Ruddick ; Joel Kuusk
A SURVEY FOR STUDY OF FEATURE SELECTION BASED ON MUTUAL INFORMATION.........cccccenininnne 489

Xiangchenyang Su ; Fang Liu

MULTISPECTRAL-LIDAR DATA FUSION VIA MULTIPLE KERNEL LEARNING FOR

REMOTE SENSING CLASSIFICATION ...ttt bbbt e et bt b e b e e e e sbe e b e nbeeseeanean 493
Yukun Wang ; Yanfeng Gu

DIMENSIONALITY-VARIED CONVOLUTIONAL NEURAL NETWORK FOR

HYPERSPECTRAL IMAGE CLASSIFICATION WITH SMALL-SIZED LABELED SAMPLES..........c.ccceeue.e. 499
Xuejian Liang ; Wanjun Liu ; Ye Zhang ; Jie Yu ; Haicheng Qu



KERNEL SPATIAL-SPECTRAL BASED MULTI-VIEW LOW-RANK SPARSE SBUSPACE

CLUSTERING FOR HYPERSPECTRAL IMAGERY ....ooiiiiiiiiiee e
Long Tian ; Qian Du ; lvica Kopriva ; Nicolas Younan

SNAPSHOT MULTISPECTRAL AND HYPERSPECTRAL DATA PROCESSING FOR

ESTIMATING FOOD QUALITY PARAMETERS.......cci e
C. Platias ; Z. Kandylakis ; E. Z. Panagou ; G-J E. Nychas ; K. Karantzalos

A DIVERSIFIED DEEP ENSEMBLE FOR HYPERSPECTRAL IMAGE CLASSIFICATION
Zhigiang Gong ; Ping Zhong ; Jiaxin Shan ; Weidong Hu

POLYNOMIAL-FITTING TEMPERATURE AND EMISSIVITY SEPARATION IN LWIR

HYPERSPECTRAL IMAGING ..ottt st nne i
M. Moscadelli ; M. Diani ; G. Corsini ; A. Riccobono ; A. Porta

IMPROVED COREGISTRATION OF MULTIDATE AND MULTISENSOR ORCHARD

IMAGERY et h bbbt et h b bRt b bRttt
Stefan Livens ; Stephanie Delalieux ; Laurent Tits ; Yasmin Vanbrabant

INVESTIGATION OF SPECTRAL ASSIGNMENTS FROM AIRBORNE HRS SENSOR TO

MODEL FRICTION DETERIORATION IN ASPHALTIC ROADS. .......cccocooiiiieiieiee s
Nimrod Carmon ; Eyal Ben-Dor ; Csaba Lenart

Author Index





