2017 9th International Workshop
on the Analysis of Multitemporal
Remote Sensing Images

(MultiTemp 2017)

Brugge, Belgium
27-29 June 2017

I E E E IEEE Catalog Number: CFP17608-POD
4 ISBN: 978-1-5386-3328-1



Copyright © 2017 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: CFP17608-POD
ISBN (Print-On-Demand): 978-1-5386-3328-1
ISBN (Online): 978-1-5386-3327-4

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

UNSUPERVISED CHANGE DETECTION OF REMOTE SENSING IMAGES USING

SUPERPIXEL SEGMENTATION AND VARIATIONAL GAUSSIAN MIXTURE MODEL........cccooiieiiiiciiin, 1
Gang Yang ; Heng-Chao Li ; Chi Liu

A NON-LINEAR DATA-DRIVEN APPROACH TO REVEAL GLOBAL VEGETATION

SENSITIVITY TO CLIMATE ... oottt bbbttt b e e bt e b e e e e ke e R b e eh e e st e e b e e R b e s bt e e e ebe e b e sbeesneabeennas 5
Diego G. Miralles ; Matthias Demuzere ; Niko E. C. Verhoest ; Wouter A. Dorigo ; Christina Papagiannopoulou ;
Stijn Decubber ; Willem Waegeman

LEVERAGING SENTINEL-1 TIME-SERIES DATA FOR MAPPING AGRICULTURAL LAND

COVER AND LAND USE IN THE TROPICS ...t bbbt an s 8
Caitlin Kontgis ; Michael S. Warren ; Samuel W. Skillman ; Rick Chartrand ; Daniela I. Moody

INVESTIGATING THE CONTROL OF OCEAN-ATMOSPHERIC OSCILLATIONS OVER

GLOBAL TERRESTRIAL EVAPORATION USING A SIMPLE SUPERVISED LEARNING

Brecht Martens ; Diego G. Miralles ; Wouter A. Dorigo ; Willem Waegeman ; Niko E. C. Verhoest

REMOTE SENSING MONITORING OF LAND RESTORATION INTERVENTIONS IN SEMI-

ARID ENVIRONMENTS USING A BEFORE-AFTER CONTROL-IMPACT STATISTICAL

[0 ] ) PSSR OPR TSP 15
Michele Meroni ; Anne Schucknecht ; Dominique Fasbender ; Felix Rembold ; Francesco Fava ; Margaux
Mauclaire ; Deborah Goffner ; Luisa M. Di Lucchio ; Ugo Leonardi

TEMPORAL RELATIONSHIPS BETWEEN DAILY PRECIPITATION AND NDVI TIME SERIES

LA Y1 = L@ OSSPSRV RURPRTRON 19
René R. Colditz ; Violeta L. Arriola Villanueva ; Inder Tecuapetla-Gémez ; Leticia Gémez Mendoza

HARBOUR PATTERN OF LIFE ANALYSIS WITH TIME SERIES OF MEDIUM RESOLUTION

SATELLITE IMAGES ...ttt ettt sttt s et a1t s he e e ab e e ek e e bt e aR b e et e e e R e e e be e an b e e be e e nt e e nneeenbeesreeenbeennaeenees 23
M. Van Persie ; H. H. S. Noorbergen ; A. Oostdijk

ESTIMATE YIELD AT PARCEL LEVEL FROM S2 TIME SERIE IN SUB-SAHARAN

SMALLHOLDER FARMING SYSTEMS ... .ottt e ettt e s te et a e te e sae e e e e snaaeteesnneesteesneaenns 26
Marie-Julie Lambert ; Xavier Blaes ; Pierre Sibiry Traoré ; Pierre Defourny

ASAP - ANOMALY HOT SPOTS OF AGRICULTURAL PRODUCTION, A NEW EARLY

WARNING DECISION SUPPORT SYSTEM DEVELOPED BY THE JOINT RESEARCH

Felix Rembold ; Michele Meroni ; Ferdinando Urbano ; Guido Lemoine ; Hervé Kerdiles ; Ana Perez-Hoyos ;
Gabor Csak

POTENTIAL OF SENTINEL-2 AND SPOT5 (TAKES5) TIME SERIES FOR THE ESTIMATION

OF GRASSLANDS BIODIVERSITY INDICES ..ottt sttt bttt sbe e b e 38
Mailys Lopes ; Mathieu Fauvel ; Annie Ouin ; Stéphane Girard

GLOBAL CLIMATIC DRIVERS OF VEGETATION BASED ON WAVELET ANALYSIS ..o 42
Jeroen Claessen ; Brecht Martens ; Niko E. C. Verhoest ; Annalisa Molini ; Diego G. Miralles

COMBINED USE OF SAR AND OPTICAL TIME SERIES DATA FOR NEAR REAL-TIME

FOREST DISTURBANCE MAPPING ..ottt sttt b et e st e be et sae et sbeenesns 45
Manuela Hirschmugl ; Janik Deutscher ; Karl-Heinz Gutjahr ; Carina Sobe ; Mathias Schardt

MAPPING SMALL RESERVOIRS IN SEMI-ARID REGIONS USING MULTITEMPORAL SAR:

METHODS AND APPLICATIONS ...ttt b et b bbbt b et s bt et e sk e et e s bt e besbe e b neee s 49
Donato Amitrano ; Gerardo Di Martino ; Antonio lodice ; Francesco Mitidieri ; Maria Nicolina Papa ; Daniele
Riccio ; Giuseppe Ruello

CHANGE DETECTION IN A SERIES OF SENTINEL-1 SAR DATA ..o 53
Allan A. Nielsen ; Knut Conradsen ; Henning Skriver ; Morton J. Canty

IMAGE REPRESENTATION ALTERNATIVES FOR THE ANALYSIS OF SATELLITE IMAGE

THME SERIES ... ..ottt et ettt e et e e ettt e e e ab e e e st e e e e e tbeeeebbeeesabeeeaabbaeeebbeeeaabaeeaateaeestbeeesabeeesbaeeeas 56
Corneliu Octavian Dumitru ; Gottfried Schwarz ; Mihai Datcu
MULTITEMPORAL SENTINEL-2 DATA - REMARKS AND OBSERVATIONS.......c..ccot i 60

Ewa Kukawska ; Stanislaw Lewinski ; Michal Krupinski ; Radoslaw Malinowski ; Artur Nowakowski ; Marcin
Rybicki ; Andrzej Kotarba

LAND COVER CHANGE DETECTION IN SATELLITE IMAGE TIME SERIES USING AN

ACTIVE LEARNING METHOD ..ottt etk sh et bbbt etk e e nb e et st e e b e sne e 64
Alexandru-Cosmin Grivei ; Anamaria Radoi ; Mihai Datcu



AUTOMATIC PRODUCTION OF LARGE-SCALE CLOUD-FREE ORTHOMOSAICS FROM

MULTITEMPORAL SATELLITE IMAGES ......co oottt sttt se et a et sna et esraaesaesn e ateesnaeanneeananennann 68
Nicolas Champion ; Emilie Le-Hir ; Stéphane Masséra ; Nicolas Bellaiche

MAPPING TREE SPECIES OF FORESTS IN SOUTHWEST FRANCE USING SENTINEL-2

IMAGE TIME SERIES ...ttt bbbtk b et b et b e Rt e ke e s b e s b e e bt e beeneesbeebeenbeaneenbenreens 71
N. Karasiak ; D. Sheeren ; M. Fauvel ; J. Willm ; J. -F. Dejoux ; C. Monteil

DETECTING THE SPREAD OF INVASIVE SPECIES IN CENTRAL CHILE WITH A SENTINEL-

P I DAY S g s RO SPP PR 75
Michael Forster ; Tobias Schmidt ; Roman Wolf ; Birgit Kleinschmit ; Fabian E. Fassnacht ; Julian Cabezas ;
Teja Kattenborn

FILTERING MISLABELED DATA FOR IMPROVING TIME SERIES CLASSIFICATION ......cccooviiniiiiiinn 79
C. Pelletier ; S. Valero ; J. Inglada ; G. Dedieu ; N. Champion
LAVA EMPLACEMENT MAPPING WITH SAR AND OPTICAL SATELLITE DATA ..., 83

Christian Bignami ; Stefania Amici ; Marco Chini

PROBA-V CLOUD DETECTION ROUND ROBIN: VALIDATION RESULTS AND

RECOMMENDATIONS ... ettt ettt ettt h e e b e s bt e st e e b e e b e s h e e sE e e E e e b e e R e ekt e b e e b e ebe e bt ek e et e e beenee st e ennenneanes 87
R. Q. lannone ; F. Niro ; P. Goryl ; S. Dransfeld ; B. Hoersch ; K. Stelzer ; G. Kirches ; M. Paperin ; C.
Brockmann ; L. Gémez-Chova ; G. Mateo-Garcia ; R. Preusker ; J. Fischer ; U. Amato ; C. Serio ; U. Gangkofner
; B. Berthelot ; M. -D. lordache ; L. Bertels ; E. Wolters ; W. Dierckx ; I. Benhadj ; E. Swinnen

MAPPING OF SEASON LENGTH ANOMALIES IN MEXICO ....ccciiiiiiiiiie e e 95
René R. Colditz

RGB SAR PRODUCT EXPLOITING MULTITEMPORAL: GENERAL PROCESSING AND

APPLICATIONS ...ttt e h et b e s b e b e e s et ekt e Rt e e b e o1 e e b e ea b e A H e e A8 e ekt en b e eh e e b e ek e en b e eb e e ke ek e en b e nb e et e st e enbenbeenes 99
Donato Amitrano ; Gerardo Di Martino ; Antonio lodice ; Daniele Riccio ; Giuseppe Ruello

SPATIOTEMPORAL VARIATIONS OF ALPINE CLIMATE, SNOW COVER AND PHENOLOGY ................. 103
S. Asam ; M. Callegari ; L. De Gregorio ; A. Jacob ; C. Notarnicola ; M. Zebisch ; M. Matiu ; A. Menzel ; G.
Fiore

PRELIMINARY EXPLORATION OF INTRODUCING SPATIAL CORRELATION

INFORMATION INTO THE PROBABILISTIC PATCH-BASED SIMILARITY MEASURE .......ccccocoiiiiiien 107
Hao Hu ; Bin Liu ; Weiwei Guo ; Zenghui Zhang ; Wenxian Yu

ASSESSMENT OF AQUACROP FOR WINTER WHEAT USING SATELLITE DERIVED

FCOVER DA A ettt bbb h bbb b et b st h bk e b E b eeh e e b e e bbbt b e et e bt eb e bt e b et et e n e 111
J. Wellens ; A. H. Sallah ; B. Tychon ; I. Piccard ; A. Gobin ; Y. Curnel ; A. Leclef ; D. Goffart ; V. Planchon ; J.
P. Goffart ; C. Delloye ; P. Defourny

MOUNTAIN CROP MONITORING WITH MULTITEMPORAL SENTINEL-1 AND SENTINEL-2

IMIAGERY ettt b e bbbt bt etk e e bt b e Ee ke oAb e R e oAt R e oAb e R £ e bt R e oAbt e Rt e R b e e b nh e e e beenbenaeenes 114
C. Notarnicola ; S. Asam ; A. Jacob ; C. Marin ; M. Rossi ; L. Stendardi

EVALUATING AN ENERGY BALANCE SETTING AND RANDOM FOREST-BASED

DOWNSCALING FOR THE ESTIMATION OF DAILY ET AT SUB-KILOMETER SPATIAL

RESOLUTION. ...ttt bbbt a bbb H b b e 21 b e e H b oAb £ e b e e bt e a b e A b e e s e e e R e e bt s bt e s e e b e e nb e b e n b e neane s 118
José Miguel Barrios ; Nicolas Ghilain ; Alirio Arboleda ; Frangoise Gellens-Meulenberghs

JOINT RETRIEVAL OF SURFACE REFLECTANCE AND AEROSOL PROPERTIES FROM

PROBA-V OBSERVATIONS, PART I: ALGORITHM PERFORMANCE EVALUATION........cccoiviiiininieieneen 122
M. Luffarelli ; Y. Govaerts ; C. Goossens ; E. L. A. Wolters ; E. Swinnen

HANDLING COHERENCE MEASURES OF DISPLACEMENT FIELD TIME SERIES:

APPLICATION TO GREENLAND ICE SHEET GLACIERS ..o 128
Tuan Nguyen ; Nicolas Méger ; Christophe Rigotti ; Catherine Pothier ; Emmanuel Trouvé ; Noél Gourmelen
POTATO MONITORING IN BELGIUM WITH “WATCHITGROW? ......ooiiiiiiiiiei e 132

Isabelle Piccard ; Anne Gobin ; Joost Wellens ; Bernard Tychon ; Jean-Pierre Goffart ; Yannick Curnel ; Viviane
Planchon ; Amaury Leclef ; Romain Cools ; Nele Cattoor
ANALYSIS OF MULTITEMPORAL SENTINEL-2 IMAGES IN THE FRAMEWORK OF THE
ESA SCIENTIFIC EXPLOITATION OF OPERATIONAL MISSIONS .....oooiiiiiiiiiiitieriee et 136
Lorenzo Bruzzone ; Francesca Bovolo ; Claudia Paris ; Yady Tatiana Solano-Correa ; Massimo Zanetti ; Diego
Fernandez-Prieto
ESTIMATING TOTAL ABOVEGROUND, STEM AND BRANCH BIOMASS USING MULTI-

[ =L O 18] N[O 0 N o PSSR 140
Oliver Cartus ; Maurizio Santoro ; Urs Wegmidiller ; Bjérn Rommen

CLASSIFICATION OF ANTHROPOGENIC LANDSCAPES ......cootiitiiiie sttt 143
Eva M De Clercq ; Sophie O Vanwambeke

MULTI-TEMPORAL AND MULTI-SOURCE ALPINE GLACIER COVER CLASSIFICATION.......c.ccccovvvvieenn. 147

Mattia Callegari ; Carlo Marin ; Claudia Notarnicola



AGRICULTURAL MONITORING USING CLUSTERING TECHNIQUES ON SATELLITE

IMAGE TIME SERIES OF LOW SPATIAL RESOLUTION ......oiiiiiiiite st se et e e e snaaesnee e e nnee s 150
Renata Ribeiro Do Valle Gongalves ; Jurandir Zullo ; Luciana Alvim Santos Romani ; Bruno Ferraz Do Amaral ;
Elaine Parros Machado Sousa

GLACIER ICE LOSS MONITORED THROUGH THE PLANET CUBESAT CONSTELLATION......ccccecvevin. 154
Bas Altena ; Andreas Ké&ab

SPATIO-TEMPORAL EVOLUTION OF CROP FIELDS IN SENTINEL-2 SATELLITE IMAGE

LI AL T L TSP TSR 158
Yady Tatiana Solano-Correa ; Francesca Bovolo ; Lorenzo Bruzzone ; Diego Fernandez-Prieto

JOINT SURFACE REFLECTANCE AND AEROSOL PROPERTIES RETRIEVAL IN THE PV-

LAC FRAMEWORK, PART H: VALIDATION ..ottt ittt st ae b ae st saesbeasaesteessessasneeseenns 162
E. L. A. Wolters ; E. Swinnen ; M. Luffarelli ; C. Goossens ; Y. Govaerts

VARIATIONS IN MANGROVE REGENERATION RATES UNDER DIFFERENT

MANAGEMENT PLANS: AN ANALYSIS OF LANDSAT TIME-SERIES IN THE MATANG

MANGROVE FOREST RESERVE, PENINSULAR MALAYSIA ...ttt 166
Viviana Otero ; Columba Martinez-Espinosa ; Farid Dahdouh-Guebas ; Ruben Van De Kerchove ; Behara
Satyanarayana ; Richard Lucas

A NOVEL METHOD FOR UNSUPERVISED MULTIPLE CHANGE DETECTION IN

HYPERSPECTRAL IMAGES BASED ON BINARY SPECTRAL CHANGE VECTORS..........cccoovviviiininicnienennn 169
Daniele Marinelli ; Francesca Bovolo ; Lorenzo Bruzzone

ASSESSING HYPERTEMPORAL SENTINEL-1 COHERENCE MAPS FOR LAND COVER

LAY 1IN 1 1 1L SRR 173
F. Vicente-Guijalba ; J. Duro ; C. Notarnicola ; A. Jacob ; R. Sonnenschein ; J. J. Mallorqui ; C. Lépez-Martinez ;
D. Ziodlkowski ; A. Hoscilo ; K. Dabrowska-Zielinska ; Z. Bochenek ; E. Pottier ; M. Lavalle ; J. M. Lopez-Sanchez
; Marcus Engdahl

SUPPORT FOR MULTI-TEMPORAL AND MULTI-MISSION DATA PROCESSING: THE ESA

RESEARCH AND SERVICE SUPPORT ....ooiiiiiieiie ettt et ssve et e stee e steessaeeteessaaenseessaeassassssaenseessenessessssesnsesasees 176
J. Manuel Delgado ; Giovanni Sabatino ; R. Cuccu ; Giancarlo Rivolta ; Ramona Pelich ; Patrick Matgen ; Marco
Chini ; Mattia Marconcini

SPATIAL RELATIONSHIPS BETWEEN NATURAL RESOURCES AND LAND USE DYNAMICS

IN THE AMAZONIAN AGRICULTURAL FRONTIER......cttiiit ittt st s n 180
Reinis Osis ; Frangois Laurent ; René Poccard-Chapuis

THE USE OF LANDSAT TIME SERIES FOR IDENTIFICATION OF FOREST DEGRADATION

LEVELS IN THE EASTERN BRAZILIAN AMAZON (PARAGOMINAS)......cooiiiiiireie et 184
Ali Fadhil Hasan ; Frangois Laurent ; Lilian Blanc ; Francois Messner

SURVEY OF CURRENT HYPERSPECTRAL EARTH OBSERVATION APPLICATIONS FROM

SPACE AND SYNERGIES WITH SENTINEL-=2 ....c.ooiiiiiiieitiieie sttt sttt sbe st nbenns 188
Julie Transon ; Raphaél D'Andrimont ; Alexandre Maugnard ; Pierre Defourny

URBAN AREA CHANGE DETECTION BASED ON GENERALIZED LIKELIHOOD RATIO

Weiying Zhao ; Sylvain Lobry ; Henri Maitre ; Jean-Marie Nicolas ; Florence Tupin
IDENTIFYING CROPS IN SMALLHOLDER FARMS USING TIME SERIES OF WORLDVIEW-2

Raul Zurita-Milla ; Emma Izquierdo-Verdiguier ; Rolf A. De By

USING LANDSAT-8 AND SENTINEL-1 DATA FOR ABOVE GROUND BIOMASS ASSESSMENT

IN THE TAMAR VALLEY AND DARTMOOR ...ttt ettt ta sttt e e ba e saaeebeesnsaebaesnaeesnee s 203
Ahmed Alboabidallah ; John Martin ; Samantha Lavender ; Victor Abbott

ON THE USE OF GUIDED REGULARIZED RANDOM FORESTS TO IDENTIFY CROPS IN

SMALLHOLDER FARM FIELDS ...ttt bbbttt bbbttt 210
Emma lzquierdo-Verdiguier ; Raul Zurita-Milla ; Rolf A. De By
ANGULAR NORMALISATION OF PROBA-V 300M NDVWVI ..ottt s 213

Jonathan Le6n-Tavares ; Else Swinnen ; Bruno Smets ; Jean-Louis Roujean
ASSESSMENT OF TIME SERIES CONSISTENCY OF TERRESTRIAL ESSENTIAL CLIMATE

VARIABLES ...ttt ettt et et e e s bt e st e e e be e e s be e sabeeabe e et ee e beesabe e beeeseeebeesabeeabeeesteeaabeeabeeateeebeenareenres 218
Bernardo Mota ; Nadine Gobron
ASSESSMENT OF ALOS PALSAR 25-M MOSAIC DATA FOR LAND COVER MAPPING..........cccccocveviineens 223

Saygin Abdikan ; Caglar Bayik

EUROPEAN SPACE AGENCY (ESA) LANDSAT MSS/TM/ETM+/OLI ARCHIVE: 42 YEARS OF

(O 10 o 1 ST 1 T USRS 227
Sébastien Saunier ; Amy Northrop ; Samantha Lavender ; Luca Galli ; Riccardo Ferrara ; Stefano Mica ; Roberto
Biasutti ; Philippe Goryl ; Ferran Gascon ; Marco Meloni ; Baudouin Desclee ; Bas Altena



CIRCULAR CHANGE DETECTION IN IMAGE TIME SERIES INSPIRED BY TWO-

DIMENSIONAL PHASE UNWRAPPING ...ttt ettt e e e e tte e e st e e e e ettt e e e etaeaesateaeesateeesnbaeeeasbeaeannes 236
Manuel Bertoluzza ; Lorenzo Bruzzone ; Francesca Bovolo
SITS FOR ESTIMATING SUGARCANE PRODUCTION ...ttt ettt ettt ettt e 240

Rachel Scrivani ; Jurandir Zullo ; Luciana Alvim Santos Romani

SEA SURFACE TEMPERATURE CHANGES ANALYSIS, AN ESSENTIAL CLIMATE

VARIABLE FOR ECOSYSTEM SERVICES PROVISIONING .......ooiiiiiieiie et 244
Federico Filipponi ; Emiliana Valentini ; Andrea Taramelli

MONITORING PASTURE INTESIFICATION IN BRAZILIAN AMAZON BIOME WITH MODIS

LI LA T L OSSR 252
Victor D. Manabe ; Marcio R. S. Melo ; Jansle Vieira Rocha

RETROSPECTIVE ANALYSIS OF LONG-TERM LANDSCAPE EVOLUTION BASED ON

ARCHIVE SATELLITE IMAGERY AND HISTORICAL MAPS ..ottt s 255
Daniel Kristof ; Méarta Belényesi ; Angéla Olasz

BUILT-UP AREAS MAPPING AT GLOBAL SCALE BASED ON ADAPTIVE PARAMETRIC

THRESHOLDING OF SENTINEL-1 INTENSITY & COHERENCE TIME SERIES.........ccccooov i 259
Marco Chini ; Ramona Pelich ; Renaud Hostache ; Patrick Matgen

ANALYSIS OF RIPARIAN FOREST BUFFERS DYNAMICS IN COLOMBIAN BASINS BY

LANDSAT TIME SERIES ...ttt ettt e s e et e et e e sat e et e e e tae e aeean b e e teeenteesaeesnteesnaeesreennneanres 263
Edgar Leonairo Pencue-Fierro ; Yady Tatiana Solano-Correa ; Juan Carlos Corrales-Mufioz ; Apolinar
Figueroa-Casas

TEMPORAL ANALYSIS OF SAR IMAGERY FOR PERMANENT AND EVOLVING EARTH

LAND COVER BEHAVIOR ASSESSIMENT ..ottt ettt se et ee st e e e taessaaesneeanteesnaesseesnaeesseesseeensessses 267
Corina Vaduva ; Cosmin Danisor ; Mihai Datcu

LAND-COVER EVOLUTION CLASS ANALYSIS IN IMAGE TIME SERIES OF LANDSAT AND

SENTINEL-2 BASED ON LATENT DIRICHLET ALLOCATION ......coii ittt ee e 271
Daniela Espinoza-Molina ; Reza Bahmanyar ; Mihai Datcu ; Ricardo Diaz-Delgado ; Javier Bustamante

LAND SURFACE PHENOLOGY FROM COPERNICUS GLOBAL LAND TIME SERIES............ccoocvniiiiiiniinns 275
K. Bornez ; A. Verger ; I. Filella ; J. Pefiuelas

OPTIMIZING SAR CHANGE DETECTION BASED ON LOG-RATIO FEATURES.........cooviieeiievc e 279

Andrea Garzelli ; Claudia Zoppetti
HUMID TROPICAL FOREST MONITORING WITH MULTI-TEMPORAL L-, C- AND X-BAND

RS G I N 1 USSR 283
Janik Deutscher ; Karlheinz Gutjahr ; Roland Perko ; Hannes Raggam ; Manuela Hirschmugl ; Mathias Schardt
MULTI TEMPORAL DATA VISUALIZATION IN EO MOBILE APPS ..ottt 287

C. Orru ; R. Cuccu ; G. Rivolta ; P. Sacramento ; J. Balhar
Author Index





