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Editorial 

By Prof. Dr. Bulent Bayram, Editor 

We are pleased to bring out this abstract book containing the 
blind reviewed abstracts presented at the International 
Symposium on Applied Geoinformatics (ISAG2019) held in 
Istanbul during November 7-9, 2019. A major goal and feature 
of the conference is to bring scientists, engineers, industry 
researchers together to exchange and share their experiences 
and research results about most aspects of research, and discuss 
the practical challenges encountered and the solutions adopted 
in the field of Geoinformatics. The symposium is jointly 
organized by the Department of Geomatics Engineering, Yıldız 
Technical University, Istanbul, Turkey and the Institute of 
Geodesy and Geoinformatics, University of Latvia, Riga, 
Latvia. This collaboration, a first-of-its-kind in the field of 
Geoinfomatics, is highly fruitful and offered new possibilities.

The ISAG2019 has attracted several invited keynote presentations by eminent researchers in the 
field, where several oral and poster presentations have contributed to achieve the challenging 
goal of the conference. The conference have brought together researchers from various countries 
working in different areas, to discuss the current state of knowledge and address challenges in 
Geoinformatics field.
The topics covered in this issue include recent advances in satellite imagery, advanced remote 
sensing, photogrammetry, image processing, global navigation satellite systems, height systems, 
terrestrial laser scanning, GIS/smart cities and land management.  As you go through this book, 
you will see manuscripts on different aspects of Geoinformtics covering both fundamentals and 
applications.
We thank all the authors for contributing their latest work in this abstract book. Special thanks to 
reviewers for their critical review, which has helped in maintaining high standards of this 
abstract book. 
We thank Yıldız Technical University for strong support, all local organizing committee 
members for their invaluable effort and devoted teamwork as well as all sponsors for their 
financial support.

On behalf of ISAG-2019
Conference Director

Prof. Dr. Bulent Bayram



COMMITTEES

ORGANIZATION COMMITTEE

• Bulent Bayram, Yildiz Technical University/Turkey
• Inese Vārna, University of Latvia/Latvia
• Engin Gulal, Yildiz Technical University/Turkey
• Gunārs Silabriedis, University of Latvia/Latvia
• Burak Akpınar, Yildiz Technical University/Turkey

LOCAL ORGANIZATION COMMITEE

• Dogan Ugur Sanli, Yildiz Technical University/Turkey
• Fatmagul Kilic Gul, Yildiz Technical University/Turkey
• Fusun Balik Sanli, Yildiz Technical University/Turkey
• Dursun Zafer Seker, Istanbul Technical University/Turkey
• Hande Demirel, Istanbul Technical University/Turkey
• Umit Isikdag, Mimar Sinan University/Turkey
• Huseyin Bayraktar, General Directorate of Geographical Information Systems/Turkey
• Melih Basaraner, Yildiz Technical University/Turkey
• Naci Yastikli, Yildiz Technical University/Turkey
• Mustafa Umit Gumusay, Yildiz Technical University/Turkey
• Nedim Onur Aykut, Yildiz Technical University/Turkey
• Tolga Bakırman, Istanbul Technical University CSCRS/Turkey
• Ozan Ozturk, Istanbul Technical University/Turkey
• Batuhan Sariturk, Istanbul Technical University/Turkey
• Mustafa Ustuner, Yildiz Technical University/Turkey
• Zehra Cetin, Yildiz Technical University/Turkey
• Seda Ozarpaci, Yildiz Technical University/Turkey
• Batuhan Kilic, Yildiz Technical University/Turkey
• Fahri Karabulut, Yildiz Technical University/Turkey
• Ozge Gunes, Yildiz Technical University/Turkey
• Onur Can Bayrak, Yildiz Technical University/Turkey

SCIENTIFIC COMMITTEE

• Abdikan, Saygin - Bulent Ecevit University/Turkey
• Acar, Uğur - Yildiz Technical University/Turkey
• Akcay, Ozgun - Canakkale Onsekiz Mart University/Turkey
• Akpinar, Burak - Yildiz Technical University/Turkey
• Alkan, Reha Metin - Hitit University/Turkey
• Arslan, Ozan - Kocaeli University/Turkey
• Avdan, Ugur - Anadolu University/Turkey
• Avsar, Emin Ozgur - Canakkale Onsekiz Mart University/Turkey
• Aydin, Cuneyt - Yildiz Technical University/Turkey
• Baig, Siddique Ullah - COMSATS University/Pakistan
• Bakirman, Tolga - Istanbul Technical University CSCRS/Turkey



• Balik Sanli, Fusun - Yildiz Technical University/Turkey
• Balodis, Jānis - University of Latvia/Latvia
• Basaraner, Melih - Yildiz Technical University/Turkey
• Bayram, Bulent - Yildiz Technical University/Turkey
• Berberoglu, Suha - Cukurova University/Turkey
• Bildirici, Ibrahim Oztug - Konya Technical University/Turkey
• Cagdas, Volkan - Yildiz Technical University/Turkey
• Calò, Fabiana - National Research Council/Italy
• Catal Reis, Hatice  - Gumushane University/Turkey
• Celms, Armands - Latvia University of Life Scinces and Technologies/Latvia
• Clemen, Christian - Dresden University/Germany
• Cerra, Daniele - German Aerospace Center/Germany
• Codur, Yasin - Erzurum Technical University/Turkey
• Coltekin, Arzu - University of Zurich/Switzerland
• Demirel, Hande - Istanbul Techical University/Turkey
• Demir, Nusret - Akdeniz University/Turkey
• Dogan, Ugur - Yildiz Technical University/Turkey
• Dogru, Ahmet Ozgur - Istanbul Technical University/Turkey
• Duchnowski, Robert - University of Warmia and Mazury/Poland
• Duran, Zaide - Istanbul Technical University/Turkey
• Ekercin, Semih - Aksaray University/Turkey
• Firat, Orhan - Turkish General Directorate of Mapping/Turkey
• Gazioglu, Cem - Istanbul University/Turkey
• Gokceoglu Kocaman, Sultan - Hacettepe University/Turkey
• Gokgoz, Turkay-Yildiz Technical University/Turkey
• Goksel, Cigdem - İstanbul Technical University/Turkey
• Gruen, Armin - ETH Zurich/Switzerland
• Gumusay, Mustafa Umit - Yildiz Technical University/Turkey
• Gungor, Oguz - Karadeniz Technical University/Turkey
• Haritonova, Diāna - University of Latvia/Latvia
• Hinz, Stefan - Karlsruhe Institute of Technology/Germany
• Huseyin Bayraktar, General Directorate of Geographical Information Systems/Turkey
• Inal, Cevat - Konya Selcuk University/Turkey
• Isikdag, Umit - Mimar Sinan University/Turkey
• Jamil, Akhtar - Sabahattin Zaim University/Turkey
• Kaļinka, Māris - Riga Technical University/Latvia
• Kaminskis, Jānis - Riga Technical University/Latvia
• Karas, Ismail Ragip - Karabuk University/Turkey
• Karsli, Fevzi - Karadeniz Technical University/Turkey
• Kavzoglu, Taskin - Gebze Technical University/Turkey
• Kaya, Sinasi - Istanbul Technical University/Turkey
• Khan, Aftab Ahmed - Karakoram International University/Pakistan
• Kolokousis, Pol - National Technical University of Athens/Greece
• Maktav, Derya - Istanbul Technical University/Turkey



• Mallet, Clément - French National Institute for Geographic and Forest
Information/France

• Maras, Erdem Emin - Samsun University/Turkey
• Mitrofanovs, Ingus - University of Latvia/Latvia
• Musaoglu, Nebiye - Istanbul Technical University/Turkey
• Navratil, Gerhard - TU Wien/Austria
• Nedim Onur Aykut, Yildiz Technical University/Turkey
• Neusch-Landes, Tania - INSA Strasbourg/France
• Notti, Davide - Research Institute for Geo-Hydrological Protection/Italy
• Ojha, Chandrkanta - Arizona State University/USA
• Ok, Ali Ozgun - Hacettepe University/Turkey
• Ozener, Haluk - Bogazici University/Turkey
• Ozturk, Derya - Ondokuz Mayis University/Turkey
• Paasch, Jesper - University of Gävle/Sweeden
• Pal, Mahesh - National Institute of Technology/India
• Paršeliūnas, Eimuntas Kazimieras - Vilnius Gediminas Technical University/Lithuania
• Pepe, Antonio - Italian National Research Council/Italy
• Poyraz, Fatih - Sivas Cumhuriyet University/Turkey
• Puķīte, Vivita - Latvia University of Life Scinces and Technologies/Latvia
• Qin, Rongjun - The Oiho State University/USA
• Rahman,  Alias Abdul - Technology University of Malaysia/Malaysia
• Rossi, Cristian - Satellite Applications Catapult/England
• Rottensteiner, Franz - Hannover University/Germany
• Sanli, Ugur - Yildiz Technical University/Turkey
• Schennach, Gerda - Federal Office of Metrology and Surveying/Austria
• Seker, Dursun Zafer - Istanbul Technical University/Turkey
• Selbesoglu, Mahmut Oguz - Yildiz Technical University/Turkey
• Sertel, Elif - Istanbul Technical University/Turkey
• Sesli, Faik Ahmet - Ondokuz Mayis University/Turkey
• Shan, Jie - Purdue University/USA
• Sivri, Nuket - Istanbul University/Turkey
• Sohn, Gunho - York University/Canada
• Sunar, Filiz - Istanbul Technical University/Turkey
• Susaki, Junichi - Kyoto University/Japan
• Tanik, Aysegul - Istanbul Technical University/Turkey
• Tiryakioğlu, İbrahim - Afyon Kocatepe University/Turkey
• Tsakiri, Maria - National Technical University of Athens/Greece
• Turk, Tarik - Sivas Cumhuriyet University/Turkey
• Ulugtekin, Necla - Istanbul Technical University/Turkey
• Uysal, Murat - Afyon Kocatepe University/Turkey
• Uzar Dinlemek, Anime Melis - Yildiz Technical University/Turkey
• Vārna, Inese - University of Latvia/Latvia
• Vergos, Georgios - Aristotle University of Thessaloniki/Greece
• Visockienė, Jūratė Sužiedelytė - Vilnius Gediminas Technical University/Lithuania
• Vögtle, Thomas - Karlsruhe Institute of Technology/Germany



 Yakar, Murat - Mersin University/Turkey
 Yalcin, Guler - Osmaniye Korkut Ata University/Turkey
 Yalcinkaya, Mualla - Karadeniz Technical University/Turkey
 Yastikli, Naci - Yildiz Technical University/Turkey
 Yanalak, Mustafa - Istanbul Technical University/Turkey
 Yildiz, Ferruh - Konya Selcuk University/Turkey
 Yilmaz, Ahmet - Yildiz Technical University/Turkey
 Yilmaz, Altan - Turkish General Directorate of Mapping/Turkey
 Yilmaz, Haci Murat - Aksaray University/Turkey
 Yuzugullu, Onur - AgriCircle AG/Switzerland



KEYNOTE SPEAKERS 

Dr. E. Sinem INCE

Department of Geodesy, German Research Centre for Geosciences (GFZ-Potsdam)/Germany 
Global gravity field models and their applications in geodesy and geophysics 

Assoc. Prof. Dr. Burcu OZSOY

Istanbul Technical University (ITU) – Polar Research Center (PolReC) /Turkey 
Satellite remote sensing from Arctic to Antarctica 

Prof. Dr. Jadu DASH

Faculty Director of Enterprise, Director of Research, Geography and Environment University of 
Southampton/UK 

Use of multi-source Earth observation data to estimate agriculture production from local to national 
scale 

Dr. Veysel Okan ATAK

Engineer Colonel, Photogrammetry Department – General Directorate of Mapping, Ankara/Turkey 
Recent Advances in National Mapping Activities 



THE SPECIAL SESSION OF SATELLITE IMAGERY PROVIDERS

Moongyu Kim

CEO & President , SI Imaging Services 
Korean remote sensing satellite programs and industry: Diversifying remote sensing resources 

Arnaud Durand

European Space Imaging, Munich - Germany 
“See more detail with 30 cm satellite images acquired by European Space Imaging” 

Dr. Wei Sun

Twenty First Century Aerospace Technology (21AT), Beijing - China 
“Intelligent City Management Using Satellite Remote Sensing Technology” 

Robert Nagy

Planet Labs, USA 
“ Planet – See Change, Change the World” 

Aibol Nsanov

KGS - JSC «National Company «Kazakhstan Gharysh Sapary, Republic of Kazakhstan 
“ Achievements of the Republic Kazakhstan in Earth Observation Sector” 

Steven Allen

MAXAR, UK 
“ MAXAR – Spaced Derived Earth intelligence for National Mapping” 



ORAL PRESENTATIONS 

9260- Investigation of Spatial And Temporal Variations of 
Cryosphere Dynamics over the Asian Water Tower Using 
GIS and Remote Sensing, 
J. Iqbal, M. Ali, A. Jamil, M. Yesiltepe, A.  Ali, C. Su, F.
Bashir

9456- Comparative Analysis of Digital Surface Model 
Extraction Approaches for Tri-Stereo Satellite Images, 
U. Alganci, E. Sertel, S. Kaya, B. Besol

9462- On the Application of Nature-Inspired Grey Wolf 
Optimizer Algorithm in Geodesy,  
M. Yetkin, Ö. Bilginer

9479- Operation Steps Toward Studying Map Production 
Methods to be Used in Highway Projects Design by QFD 
(Quality Function Deployment) Systematic 
G. Kalak, H. Erbiyik, E. Can

9507- Determining Parking Demand by the Integration Of 
GIS and AHP, 
A. S. Iqbal, A. C. Aydinoglu 

33

34

35

36

37



9512- Assessment of Land Use Land Cover Classification 
and Water Resource Impact On Forest Productivity and 
Carbon Sequestration in Yellapur and Haliyal Taluka of 
Uttara Kannada District, Karnataka, India Through Geo-
Informatics Approach, 
A. G. Koppad, P. J. Malini 

9513- Assessment of Forest Degradation and Deforestation in 
Different Watersheds of Sirsi Taluk Through Remote Sensing 
And GIS Technique, 
P. Banavasi, A. G. Koppad

9530- Estimation of Accuracy and Reliability of Terrestrial 
Laser Scanner in the Detection of Object Shape, 
T. Mill

9531- Fusion of Azersky and Sentinel-2b Images for 
Agricultural Crop Monitoring, 
S. Guliyeva, A. Badalova

9532- Combining Symmetry and LM Information for Citrus 
Tree Detection, 
A. Ö. Ok, A. O. Ok

38

39

40

41

42



9533- Spatial Assessment of Arable Land 
Fragmentation/Land Consolidation Trends and Their Impact 
on Local Development in Romania Within The Framework 
of Eu Common Agriculture Policy (CAP), 
O. Copacenaru , C. Flueraru, C. Braghina , I. Ianos

9534- Systematic Bias of Selected Estimates Applied in 
Displacement Analysis, 
P. Wyszkowska, R. Duchnowski

9537- Selection of Hydrographic Objects in Topo50 and 
Topo100 Databases from Topo25 Database Using Drainage 
Networks Derived from Digital Elevation Models, 
T. Gökgöz, M. Hacar

9538- A Conceptual Model for Geo-Object Matching, 
M. Hacar, T. Gökgöz

9545- Research Activities at the Institute of Geodesy and 
Geoinformatics,  
G. Silabriedis, I. Varna, A. Zarins, J. Balodis, K. Morozova,
I. Mitrofanovs, D. Haritoı, M. Cekule, A. Rubans

9546- Intelligent Mapping of Irrigated Areas Using Transfer 
Learning and Semantic Segmentation, 
Z. Benbahria, I. Sebari, H. Hajji, M. F. Smiej

43

44

45

46

48

47



9549- Morphometric Analysis of the Sakarya Basin Stream 
Network Using Linear Morphometric Indices and Fractal 
Analysis, 
A. Uyar, D. Öztürk

9550- GIS-Based Multi-Criteria Decision Analysis of Site 
Selection for Photovoltaic Power Plants in Northwest Turkey, 
C. Kocabaldir, M. A. Yucel

9554- Eco-Driving Robot Assistant Usage Efficiency 
Assessment in Latvia, 
A. Celms, V. Pukite, A. Ratkevics, A. Kolcovs, I. Reke

9556- Climate Classification Analysis: Mersin Case, 
L. Kuşak , F.  B. Ünel ,  H.  Doğan, A.  Şahin , M. Yakar

9558- The Importance of Atmospheric Corrections on 
Sentinel-1 InSAR Time Series to Better Quantify Tectonic 
Ground Motion: the Case Study of Bodrum-Kos Earthquake, 
F. Doğru, F. Albino, J. Biggs, O. Pamukçu

9560- Digital Zenith Camera VESTA and its Observations’ 
Application for the Improvement of Latvian Quasi-Geoid 
Model, 
K. Morozova, A. Zarins, G. Silabriedis, A. Rubans

49

50

51

52

53

54



9564- A Phenology-Based Method for Operational Crop 
Type Mapping through a Combined Use of Landsat-8 and 
Sentinel-2A Data, 
A. Htitiou , T.  Benabdelouahab, A. Boudhar, Y. Lebrini, R.
Hadria, H. Lionboui

9573- An Automated GIS-Based Rapid Screening Method for 
Seismic Vulnerability Assesment of the Buildings, 
A. E. Ö. Özbay, I. S. Karapinar, H. C. Ünen 

9578- Temporal and  Spatial Analysis of Flooding and 
Landslide  Disasters  in Turkey  For Period 1960-2018, 
H. Karaman, G. M. Perihanoğlu

9579- Interaction Between Atmospheric Conditions and GPS 
Accuracy: A Case Study from Istanbul, 
A. Eraslan, A. Dogru

9582- Determination of Land Use / Cover And Water 
Turbidity of Wetlands by Using High Resolution Satellite 
Image, 
A. Tuzcu, A. Dervişoğlu, N. Musaoğlu, A. Tanık

9584- Mapping Emotion Based on the Monitoring Of GSR, 
J. Gspurning

55

57

58

59

60

56



9592- Use of Semantic Web Technologies for Integrating 
Multiple Representations of Spatial Features: A Preliminary 
Study on Buildings, 
A. Memduhoglu, M. Basaraner

9597- Interaction Between Atmospheric Conditions and GPS 
Accuracy: A Case Study from Istanbul, 
C. S. Boyoglu, V. Pouginis, M. Tsakiri, N. Demir

9599- Satellite Support during Turkish Antarctic Expedition, 
S. Yirmibeşoğlu, S. Kern, B. Özsoy

9601- Evaluation of the Effects of Ground Pavings on Heat 
Island Formation in Urban Design by Remote Sensing 
Method, 
B. Değerli, E. E.  Maras

9606- Comparative Analysis of Two Object-Based 
Techniques for Shoreline Extraction from Digital 
Orthophotos: A Case Study in Riga, Latvia, 
B. Bayram, I. Varna, P. Petersons, T. Bakirman, M. O.
Selbesoglu, A. Jamil , D. Z. Seker

9607- Analysis of Seasonal Cycle of Sea Level Variations in 
the Black Sea, 
N. B. Avşar, Ş. H. Kutoğlu 

61

64

65

66

63

62



9610- Determination of Land Use Change Using Support 
Vector Machines: A Case Study of Arnavutkoy, Istanbul, 
H. Catal Reis, G. Yilanci

9612- Modelling Of a Sea Cliff With Terrestrial Laser 
Scanning, 
A. Alptekin, M. Özgür Çelik, M. Yakar

9627- Object-Based Image Classification of Poplar Tree With 
Ensemble Learning Methods Using SENTINEL-2 Imagery, 
İ. Çölkesen, H. Tonbul, T. Kavzoğlu 

9629- Forest Fire and Burn Severity Analysis in Cefalu 
Region Of Italy Using SENTINEL-2 Imagery, 
H. Tonbul, İ. Çölkesen, T. Kavzoğlu

9638- Accuracy Assesment Between UAV Photogrammetric 
Methods and Geodesic Methods 
H. B. Makineci, H. Karabörk, A. Durdu 

9916- Visualization of Metal Concentrations in Water 
Samples With GIS At Küçükçekmece Lagoon Connection 
Area, 
M. Zoraga, E. E. Gokmen, A. Basmacı, N. Sivri

67

68

69

70

72

71



9930- Comparison of Different U-Net Models for Building 
Extraction from High-Resolution Aerial Imagery, 
F. Erdem, U. Avdan

9933- OSTSA: An Open Source Toolbox for Segmentation 
Accuracy Analysis, 
F. Z. Kaya, U. Aydar, E. Ö. Avşar, Ö. Akçay 

9934- Detection of Individual Trees in Urban Areas Using 
Raw LiDAR Data, 
N. Yastikli, Z. Cetin

9942- Towards to 3D Cadastre and LADM in Turkey, 
H. G. Surmeneli 

9943- Land Use Mapping Of Bergama Test Area Using 
Headwall HYPERSPEC VNIR Images, 
E. Tunç Görmüş, Ö. Akar

9956- Comparison of Different Soil Salinity Indices Derived 
from SENTINEL-2A Images, 
A. Yildirim, T. Gorji , N. Hamzehpour, E.Sertel, A. Tanik

73

77

78

74

75

76



9960- Multi-temporal SAR Classification of Urban Areas 
using Extremely Randomized Trees, 
M. Ustuner, F. B. Sanli

9963- Accuracy Assesment of GNSS-R Method for Snow 
Depth Detection, 
M. O. Selbesoglu, B. Akpinar, H. H. Yavasoglu, M. F.
Karabulut, N. O. Aykut, V. E. Gulal

9964- Vehicle Detection with Different Deep Learning 
Methods From Video, 
S. Cepni, M. E. Atik,  Z. Duran

9965- Design and Development LADM for the Treasury Real 
Estate, 
M. Alkan, E. T. Arslan

9966- Design and Determine Turkey Cadastral Country 
Profile Based on LADM, 
M. Alkan, Z. A. Polat

9974- Detecting Surface Water Changes via Landsat And 
SENTINEL Data, 
N. Yagmur, A. Kaya, S.Keles, N. Musaoglu, A. Tanik

81

82

83

84

79

80



9980- Automating Site Selection of Wind Power Plant with 
GIS Based Multi Criteria Decision Making, 
G. Şimşek, A. Ö. Doğru

9987- The Use of SENTINEL-2 Satellite Data in Examining 
the Relationship Between Yield and Vegetation Indices for 
Sunflower Plant, 
Ö. G. Narin, S. Abdikan, A. Sekertekin, A. Delen, F. B. 
Sanli 

9988- Digitalisation of Surveying and Project Management: 
A Sample Laser Scanning Project, 
H. B. Yavuz 

9990- A New Approach to Determination of Artificial 
Surface Areas from Satellite Images; Normalized Difference 
Artificial Surface Index, 
A. Z. Mutlu , F. B. Sarıyılmaz 

9991- Investigation of the Observation of Possible 
Ionospheric Changes in the Lower Ionosphere Layer Using 
Very Low Frequency (VLF) Signals, 
M. Ulukavak, İ. Demiryege, Y. Arpai

85

86

87

88

89



9993- ACCURACY ASSESSMENT OF SRTM AND 
ASTER DEM WITHIN TURKEY BY USING LOCAL 
DEM, 
I. O. Bildirici,  R. A. Abbak

9996- Investigation of Multiresolution Analysis-Based 
Pansharpening Methods,  
C. S. Yilmaz, V. Yilmaz, O. Gungor

9998- A Semi-Automatic Approach to Collect Training 
Datasets for Ground Filtering, 
C. S. Yilmaz, V. Yilmaz, O. Gungor

9999- Evaluation Of Satellite AOD Observations for 
Monitoring Air Quality, 
P. Ettehadi Osgouei, S. Kaya, E. Sertel

10000- Improved Urban Land Cover/Use Mapping Using 
SENTINEL-2A Imagery, 
P. E. Osgouei, S. Kaya, E. Sertel, U. Alganci 

90

91

92

93

94



10004- Remote Sensing Of Evapotranspiration Using Sebal 
And Landsat-8 Imageries Over Lower Part of Kunduz 
Catchment, Afghanistan, 
A. S. Frahmand, D. E. Akyuz, F. B. Sanli, F. B. Balcik 

10005- Relationship of Urban Development With The Heat 
Islands, Trabzon Case Study,  
B. Kazanci, F. B. Sariyilmaz

10006- The Challenges Of GNSS/IMU Based 
Georeferencing Of Mobile Lidar Point Cloud Generation, 
V. Ilci, C. Toth

10011- SAR Based Sea Surface Currents Estimation: 
Application To The Gulf Of Trieste,  
V. Zamparelli, G. Fornaro

10021- Open Source Cloud GIS Framework for Real Estate 
Valuation,  
M. O. Mete, T. Yomralioglu

10023- Accuracy Evaluation of UAV-Derived Products 
Based on Different Flying Altitudes 
S. S. Akay, O. Ozcan, F. B. Sanli, B. Bayram, T. Gorum 

95

96

97

98

100

99



10029- Mapping the Processes of Information 
Transformation From BIM to GIS, 
U. Isikdag

10031- Investigation of Seismic Ionospheric Anomalies 
Occurred in Turkey During First Half Of 2019,  
M. Ulukavak, M. A. Tariq

10032- Detection and Monitoring of Alpine Natural Hazards 
by Means Of UAVs, 
W. Sulzer, G. Seier, M. Wecht, V. Kaufmann

10033- Investigations on the Combined Use of Bathymetric 
LIDAR and Photogrammetry for Coral Reef Mapping 
S. Ural, E. Nocerino, A. Gruen

10036- Reliability of Noise Analysis Using Variance 
Component Estimation in Geodetic Time Series 
H. Duman, O. Gunes, C. Aydin, D. U. Sanli

101

102

103

104 

105



10037- Planning Support Systems and Smart Cities: An 
Evaluation for Turkey, 
N. S. Partigoc, C. Tarhan 

10039- Using Ontology in Object Based Image 
Classification,  
Z. Sener, M. Uzar, N. Musaoglu, M. Basaraner

10041- Noise Characteristics in GRACE-Mascon Solutions, 
O. Gunes, C. Aydin

10045- GIS Based Industry 4.0 Context in Smart Cities, 
V. Tecim

10046- Use of Unmanned Aerial Vehicles (UAV) and Marine 
Environment Simulator in Oil Pollution Investigations, 
İ. Bayırhan, C. Gazioğlu 

10049- The Classification of Urban Pattern by the Support 
Vector Machines Method: A Case Study in Istanbul City, 
O. Doğan, Ç. K. Şimşek

106

107

109

110

108

111



10052- Integration of SAR and Optical Data for Land 
Investigations in Konya-Karapinar Area, Central Turkey 
F. Calo, O. Orhan, D. Notti, S. Abdikan, H. B. Makineci, A.
Pepe, F. B. Sanli,

10054- Composing and Accurate Digital Bathymetric Model 
by Using Single Beam Data, 
S. B. Kaya, U. Dogan, N. O. Aykut 

10055- Evaluation of Deep Learning Algorithms for 3D 
Semantic Segmentation in Outdoor Scenes, 
M. E. Atik, Z. Duran

10060- Indoor Laser Scanning for 3D Strata Registration 
Purposes Based on IndoorGML,  
M. N. Hashim, F. M. Hanfi, M. I. Hassan, A. A. Rahman,
K. N. Idris

10099- Building the Roadmap for OpenStreetMap in Turkey, 
H. C. Ünen, O. M. Yilmaz

10112- Indoor Navigation System of Faculty Of Civil 
Engineering, ITU: A BIM Approach, 
B. Tarihmen, B. Diyarbakirli, M. O. Kanbur, H. Demirel

114

115

117

112

113

116



10115- Data Standards for Indoor Spaces in the Context of 
Navigation, 
E. Aşçıoğlu, H. Demirel

10116- Change Detection Analysis Using Multi-Temporal 
Sentinel Dataset: A Case Study in Konya-Karaman Ayranci 
Dam,  
S. Avci, F. Sunar

10119- Seperating Olive Trees From Agricultural Areas and 
Bare Lands by Using Spectral Indices with Multi-Temporal 
SENTINEL-2 Images,  
H. M. Akçay, Ş. Kaya, E. Sertel, U. Alganci

10122- Employing Neural Networks Machine Learning 
Algorithm for LULC Mapping,  
S. K. M.  Abujayyab, İ. R.  Karaş 

10124- A Comparison of Feature Selections in ALS Point 
Cloud Classification Using 3D Neural Network,  
E. Sevgen, M. Ö.  Efe

119

118

120

420 

425 



10125- Extraction of Highway Geometry Parameters From 
Airborne LIDAR Data and Imagery,  
B. Suleymanoglu, M. Soycan 

 

 

10127- HD Corridor Mapping from Images Sequences, 
M. Gurturk, Y. Yilmaz, B. Suleymanoglu, A. Soycan, M. 
Soycan 

 

 
 
10130- Investigating the Rolling Shutter Effect of Low-Cost 
UAV Cameras on Photogrammetric Mapping Accuracy,  
A. H.  Incekara, D. Z. Şeker 

 

 

10137- Analysis of Marine Accidents in the Marmara Sea 
and Dardanels via Web Based GIS, 
M. Ü. Gümüşay, Ö. Göller, Ö. Önal 

 

 

10140- Qualitative and Quantitative Performance Evaluation 
of the Different Pansharpening Algorithms Applied to 
Landsat-8 Imagery, 
G. Senel, F. B. Balcik, C. Goksel 

 

 

 

430 

434 

441 

451 

446 



10143- Comparison of FCN and U-Net for Image 
Segmentation using High Resolution Images and Aerial 
Orthophoto Maps, 
O. Ozturk, B. Sariturk, D. Z. Seker

10145- Building Extraction from High-Resolution Images 
Using Deep Learning Approach, 
B. Sariturk, O. Öztürk, D. Z. Seker, B. Bayram

10147- An Open Source Spatial Software for Transportation 
Infrastructure Performance Metrics,  
O. Akin, H. Demirel

10160- Visibility Analysis of Forest Fire Lookout Towers by 
Using LIDAR Data, 
U. Onder, S. Piltan, F. Karsli

10163- Automatic Water Body Extraction from Point Clouds 
and Hydro-Flattening, 
S. Özdemir, Z. Akbulut, H. Acar, A. Yilmaz, O. Fırat, F.
Karsli

456 

461 

466 

470 

470 



10182- Spatio-Temporal Glacier Change Detection Using 
Deep Learning: A Case Study of Shishper Glacier in Hunza,  
A. Jamil, A. A. Khan, B. Bayram, J. Iqbal, G. Amin, M. 
Yesiltepe 

 

 
 
10183- Digital Terrain Model Generation from High 
Resolution Digital Surface Model by Using Conditional 
Adversarial Networks 
A. Çınar, Y. Koçan 

 

 

10202- Modelling of Solar Energy Potential with 
Geographical Information System And Remote Sensing 
Integration: A Case Study for Bergama, Turkey, 
M. Yalcin, M. A. Dereli, N. Polat, M. A. Ugur, Ö. G. Narin, 
A. Capadis 

 

 

10305- Multiple Sclerosis (MS) Lesion Detection Using 
Deep Learning Based Segmentation Network, 
B. Sarica, D. Z. Seker, B. Bayram 

 

 

10312- Mapping Soil Salinity by Using Landsat-8 OLI 
Imagery and Regression Analysis over Bonab County Of 
East Azerbaijan Province in Iran, 
T. Gorji, A. Yildirim, N. Hamzehpour, E. Sertel, A. Tanik  

 

487 

492 

498 

502 

487 



 

10364- Investigation of Open Source Geo-Information 
Integration Impact on Object-Based Classification Accuracy: 
A Case Study in Istanbul With Sentinel-2 Images, 
B. Varol, R. H. Topaloglu, E. Sertel 

 

10854- Discrimination and Identification of Iron Deposits on 
Remote Sensing Data Using Feature Oriented Principal 
Component Selection and Band Ratio Methods: Eastern 
Taurus, Turkey, 
M. Traore , T. Çan, S. Tekin 

 

 

10990- Edge Effects Between the Borders of Two Adjacent 
Digital Elevation Models, 
İ. M. Ozulu, T. Gökgöz 

 

 

11163- Assessment Of Machine Learning Methods For 
Seagrass Classification In The Mediterranean,  
T. Bakirman, M.U. Gümüşay 

 

 

11261- Integrated Computational Intelligent Model For 
Long-Term Runoff Prediction, 
B. M. Yahya , D. Z. Seker 

 

 
 
 

506 

517 

524 

529 

533 



 
 
 
 
 
 
 
 
POSTER PRESENTATIONS 
 
9492- Anthropogenic subsidence monitoring from Sentinel-1 
InSAR and GPS data integration: preliminary outcomes and 
future perspectives, 
M. Polcari, L. Anderlini, M. Albano, G. Pezzo, V. Secreti, 
E. Serpelloni, S. Stramondo, E. Trasatti 
 
 
9505- TLS Point Cloud Classification after the OPTD 
Method, 
W. Błaszczak-Bąk, J. Janicka 
 
 
9518- Assessment of Land use Land Cover and Depletion of 
Tree Biodiversity in a Watershed of Sirsi Taluka, Karnataka, 
India Using Remote Sensing And GIS Technique, 
P. Banavasi, A. G. Koppad 
 
 
9527- QGIS Free GIS Software: An Opportunity for The 
Management of Municipalities In Algeria. Case of Biskra 
Municipality, 
S. C. Benarieb, A. Farhi 
 
 
9529- GPS Satellite Coordinates Determination with use of 
IGS SSR Products – Evaluation and Analysis, 
R. Pelc-Mieczkowska, J. Janicka, D. Tomaszewski 
 

540 

547 

551 

556 

540 



 
9535- Testing Normality of Chosen R-Estimates Used in 
Deformation Analysis, 
R. Duchnowski, P. Wyszkowska  
 
 
9536- Some considerations about precise positioning based 
on the Modified Ambiguity Function Method, 
S. Cellmer 
 
 
9542- Improved Indoor Positioning Based On Range-Free 
RSSI Fingerprint Method, 
M. Uradzinski, H. Guo, M. Yu 
 
 
9547-Precise Positioning using the Modified Ambiguity 
Function Approach using BeiDou System and GPS 
observations, 
D. Kwasniak, S. Cellmer 
 
 
9548- A Geodetic Model Specification by Bayesian 
Information Criterion, 
K. Nowel 
 
 
9553-Velocity Analysis of the Latvian CORS Time Series, 
I. Vārna 
 
 
9563- Modern Remote Sensing Techniques Applied to 
Landfill Site Monitoring, 
I. Daugėla, J. Suziedelyte-Visockiene 
 
 
9591- An Investigation on Geospatial Functionalities of 
MongoDB, 

562 

567 

571 

577 

562 

567 

567 

577 



E. Ergin, A. O. Doğru 
 
 
9598- Route Planning of Turkish Antarctic Expedition via 
QGIS, 
S. Yirmibeşoğlu, O. Oktar, B. Özsoy 
 
 
9992- Cartographic and Geodetic Usage of Leaflet Api, 
I. Ö. Bildirici 
 
 
10038- Spatiotemporal Changes in Land Use Pattern: A Case 
Study from Denizli City, 
S. Kırıkoğlu, N. S. Partigöç 
 
 
10047- Six-way Aggregations in the Network Structure of the 
Area, 
A. M. Kowalczyk, T. Bajerowski 
 
 
10123- Development of National Measurement System for 
Structural Health Monitoring  
B. Akpinar, K. Gurkan, A. A. Dindar, N. O. Aykut, E. Gulal 

 
 
10200- System for EGNSS Receivers Antennas Calibration - 
Current Status of the Project, 
K. Dawidowicz , J. Rapiński, P. Wielgosz, M. Śmieja, K. 
Brzostowski, T. Grzegory, F. Grec 
 
 
10758- Baltic Sea Level Rise from Satellite Altimetry and 
Tide Gauge, 
K. Pajak, K. Kowalczyk, W. Blaszczak-Bak 
 

581 

586 

591 

581 

586 

591 

420 



International Symposium on Applied Geoinformatics (ISAG-2019) 

Investigation of Spatial and Temporal Variations of Cryosphere Dynamics over the 
Asian Water Tower Using GIS and Remote Sensing 

Javed Iqbal1*, Muhammad Ali2, Akhtar Jamil3, Mirsat Yesiltepe4, Asif Ali5, Chunli Su1, Fahad Bashir6 

1 Department of Environmental Engineering, China University of Geosciences, Wuhan, China.  
(jvcomsian@gmail.com, chunli.su@cug.edu.cn) 

2 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University 
430079, China. (muhammadali.geo1@gmail.com) 

3 Department of Computer Engineering, Istanbul Sabahattin Zaim University, Istanbul, Turkey 
(akhtar.jamil@izu.edu.tr) 

4 Department of Mathematical Engineering, Yildiz Technical University, Istanbul, Turkey 
(mirsaty@yildiz.edu.tr) 

5 Institute of Geographical Information Systems, National University of Sciences and Technology, Islamabad, Pakistan. 
(asif.ali@nust.edu.pk) 

6 Department of Meteorology, COMSATS University Islamabad, Pakistan 
(fahad.bashir@comsats.edu.pk) 

ABSTRACT: Glaciers are storehouses for fresh water. Monitoring glaciers is one of the most important research areas 
especially when climate change has been accelerated snowmelt process. The major goal of research was to find snow cover 
trend for glaciated regions of Pakistan followed by estimation of snow mass balance. The area chosen for it was Upper 
Indus basin, which includes ranges of Hindukush, Karakoram and Himalayas extended in Pakistan, India and China. This 
region exhibits high topographic relief and climate change variability. Snow cover trend analysis was performed for eleven 
years ranging from 2004 to 2014 using Moderate Resolution Imaging Spectroradiometer (MODIS) data imagery product 
chosen with daily temporal resolution. These results were combined with respective year’s average monthly temperature. 
Further quantitative analysis was performed to relate presence of greater vegetation as an indication of greater snowmelt. 
This part was done using Landsat Imagery for these years. Snow mass balance is an important parameter, which gives idea 
of accumulation or ablation of glaciers. Snow mass balance of selective four years were calculated and analyzed with 
respect to one another. Year 2004 has the lowest mass snow balance and 2014 has the highest snow mass balance. These 
different parameters were analyzed and results show that snow start melting in months of May and June and melt at faster 
rate in months of July and August. With the arrival of winter and snow fall cause glaciers to regain their mass. With the 
advancement in computing technologies, it has been easier for computers to handle and manipulate massive datasets. 
Remote sensing has proved to be an excellent tool for extraction of data from glaciers, snow and oceans for remote areas. 
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ABSTRACT: Digitial Surface Model (DSM) is an important spatial data source for several planning, engineering and 
remote sensing studies such as city planning, 3D city model production, hydrological and geological modelling and 
monitoring, construction design, image orthorectification and 3D geospatial analysis. High geometric accuracy and level 
of detail provided by very high-resolution (VHR) satellite images made it possible to produce DSM at feature level, 
which is crucial especially in urban environments. Modern satellites such as Pleiades constellation offer tri-stereo 
imaging capability on same acquisition orbit, which enables a consistent acquisition geometry and adjustable base to 
height (B/H) ratio. These properties allow precise block adjustment and highly accurate epipolar geometry construction 
even with rational polynomial coefficient (RPC) information and automatically produced tie points. With the availability 
of the tri-stereo image dataset, the DSM extraction process can be performed for all pair combinations, which are 
forward-backward, forward-nadir and backward-nadir. One of the basic strategy to produce a final DSM from tri-stereo 
satellite images is to extract the three DSMs from possible stereo pairs by photogrammetric methods and to combine 
these DSMs subsequently with merging algorithms or correlation-based approaches. The DSM results produced from all 
of the possible combinations can minimize blunders and enable removal of the occlusions, which may exist in a DSM 
produced from single stereo pair. At this point, performance of the merging algorithms now directly affects the accuracy 
and object reconstruction quality of the DSM. This study focuses on comparative evaluation of the merging approaches in 
DSM extraction from tri-stereo Pleiades VHR satellite image set that acquired over Istanbul city of Turkey. The DSMs 
produced by merging algorithms that are namely highest score, blending, averaging, and dsm merge were included in the 
evaluation, in addition to the conventional DSM produced with use of  forward - backward images of the dataset, in order 
to investigate the improvements on the DSM quality achieved by tri-stereo dataset and merging approaches. Bare terrain 
performance of the produced DSMs are evaluated with respect to reference DSM produced by National Mapping 
Agency, while the above terrain object reconstruction and height representation quality are evaluated with transect 
analysis and visual interpretation. 
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ABSTRACT: Optimization may be defined as the search for decision variables in a defined search space minimizing an 
objective function. Unfortunately, the objective function may have many local optima that are not global. Standard 
optimization techniques may fail in yielding the global optimum. Therefore, global optimization techniques are generally 
preferred. Global optimization techniques are divided into two categories: deterministic algorithms and metaheuristic 
algorithms (stochastic algorithms). Metaheuristic methods based on nature observations have been extensively employed 
to solve numerous though optimization problems in different engineering fields. Furthermore, metaheuristic algorithms 
are generally faster in finding a global optimum than deterministic ones. Nowadays, solving hard optimization problems 
using metaheuristic algorithms has attracted bountiful attention. Therefore, numerous metaheuristic algorithms have been 
proposed over the last years. Generally, these algorithms are inspired by natural metaphors. A novel metaheuristic 
algorithm, namely grey wolf optimizer (GWO), might be applied in the solution of geodetic optimization problems. The 
handled geodetic optimization problems are the calibration of Electronic Distance Measurement (EDM) instruments and 
the robust estimation in levelling networks using the Least Trimmed Absolute Value (LTAV) estimator. The GWO 
algorithm is based on the intelligent behaviours of grey wolves and a population based stochastic optimization method. 
One great advantage of GWO is that there are fewer control parameters to adjust. The algorithm mimics the leadership 
hierarchy and hunting mechanism of grey wolves in nature. In this paper, the GWO algorithm is applied in the calibration 
of an EDM instrument using the LS (Least Squares) principle for the first time. Furthermore, a robust parameter estimator 
called the Least Trimmed Absolute Value (LTAV) is applied to a levelling network for the first time. The GWO 
algorithm is used as a computing tool in the implementation of robust estimation. The results obtained by GWO are 
compared with the results of the ordinary Least Squares (LS) method. The results reveal that the use of GWO may 
provide efficient results compared to the classical approach. 

Keywords: Stochastic Optimization; Swarm Intelligence; Natural Computing; the LTAV Estimator; Calibration of EDM 
Instruments. 
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ABSTRACT: Highway projects, undertake very important roles in development and progress of a nation. In order to get 
contribution from highway projects, that are made with grand economic investments, the route that is intended to be 
designed between two points have to be selected properly and to be in compliance with the topography.  To produce the 
maps and plans properly that serve as a base for this kind of transport engineering projects; will also be very important in 
terms of transport safety, transport security. However, in the design phase of the highway projects, to produce the plans 
and maps properly that are used as a base are among the most important criteria that deserves ultimate care in terms of 
quality and productivity. Preciseness and sensitively production of those maps and plans that serve for the engineering 
projects, will affect the preciseness and sensitivity of the highway projects in a great extent.  In the production of a map 
or plan; geodetic or topographic production techniques, air photography using techniques or satellite image using 
technique that benefit from remote sensing satellites are utilized in general. There are advantages and disadvantages of 
these techniques among themselves. On the other hand, the method of quality function deployment that is known in 
literature as ‘QFD’,  is a method that enables the evaluation of project technical criteria and the quality objectives 
alltogether that are expected from a project in the case of a selected certain subject or project. However, it is also a 
systematic and strategic review method that enables to find the best results in terms of the quality and productivity. And 
hence, in this study, the necessity of how to review the advantages and disadvantages of map and plan production 
techniques with QFD technique that serve as a basis for a highway project, are defined with mentioning the operation 
stages. In addition, it is also mentioned about how to establish a correlation in QFD technique by receiving the expert 
opinions for meeting the demands of the companies and organizations for fullfilling their highway projects. However, one 
of those three map production methods is selected as target method, and it is mentioned in the operation stages of the 
QFD systematic as how to improve this target method in the future by considering the advantages of the other methods.  

Keywords: Highway projects, Map and plan production methods, Quality Function Deployment method (QFD), 
Operation stages 
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ABSTRACT: With the growing population and increasing number of vehicles, there has been a parallel increase in demand 
for parking spaces. Large cities are suffering from the lack of parking spaces. Parking spaces are one of the significant parts 
of the modern urban transportation system and traffic management; having significant effects on decreasing traffic loads. 
Finding parking spaces has become a major challenge for the urban transportation system especially in the downtown of 
metropolises. Selecting the optimum place for parking space has the advantage of reducing traffic volume from streets, by 
reducing marginal parking, and thus, indirectly increasing street widths and enhancing movement of vehicles. Traditional 
methods of determining parking spaces are limited by the narrow spectrum of parameter evaluation during parking space 
allocation. Therefore, in some cases, this makes parking spaces to be located away from the travel absorption centers and 
far from busy streets, which have negative effects on traffic loads. Geographic Information System (GIS), as a science of 
spatial analysis, is a worthy scientific approach to determining optimum locations for parking spaces. The ability of GIS in 
selecting suitable sites for parking lots is well captured in scientific literature. Use of GIS in the field of spatial analysis 
increases the accuracy of Geomatic works and reliability of results. In comparison with traditional methods, concomitant 
use of GIS and AHP represents holistic approaches capable of integrating multiple essential parameters simultaneously for 
effective land resource allocation. In this paper, all the essential factors are discussed from three perspectives: 
Transportation Criteria, Parking Criteria, and Travel Absorption Centers. These parameters were considered and analyzed 
using GIS and, subsequently, the Analytical Hierarchy Process (AHP) as a Multi-Criteria-Decision-Making (MCDM) 
method was applied to supply weights for all the essential parameters. Consequently, by integrating the GIS with AHP the 
parking demand suitability map was derived. This approach will be useful data integration approaches for GIS based 
solutions for better resource allocations. 
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ABSTRACT: With the growing population and increasing number of vehicles, there has been a parallel increase in demand 
for parking spaces. Large cities are suffering from the lack of parking spaces. Parking spaces are one of the significant parts 
of the modern urban transportation system and traffic management; having significant effects on decreasing traffic loads. 
Finding parking spaces has become a major challenge for the urban transportation system especially in the downtown of 
metropolises. Selecting the optimum place for parking space has the advantage of reducing traffic volume from streets, by 
reducing marginal parking, and thus, indirectly increasing street widths and enhancing movement of vehicles. Traditional 
methods of determining parking spaces are limited by the narrow spectrum of parameter evaluation during parking space 
allocation. Therefore, in some cases, this makes parking spaces to be located away from the travel absorption centers and 
far from busy streets, which have negative effects on traffic loads. Geographic Information System (GIS), as a science of 
spatial analysis, is a worthy scientific approach to determining optimum locations for parking spaces. The ability of GIS in 
selecting suitable sites for parking lots is well captured in scientific literature. Use of GIS in the field of spatial analysis 
increases the accuracy of Geomatic works and reliability of results. In comparison with traditional methods, concomitant 
use of GIS and AHP represents holistic approaches capable of integrating multiple essential parameters simultaneously for 
effective land resource allocation. In this paper, all the essential factors are discussed from three perspectives: 
Transportation Criteria, Parking Criteria, and Travel Absorption Centers. These parameters were considered and analyzed 
using GIS and, subsequently, the Analytical Hierarchy Process (AHP) as a Multi-Criteria-Decision-Making (MCDM) 
method was applied to supply weights for all the essential parameters. Consequently, by integrating the GIS with AHP the 
parking demand suitability map was derived. This approach will be useful data integration approaches for GIS based 
solutions for better resource allocations. 
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ABSTRACT: The present study was carried out during 2016-2017 in the watershed areas of Sirsi taluka, Uttar Kannada 
District, Karnataka, India. District lies between 13°55` and 15°31` N latitude and 74°09` and 75°10`E longitude with an 
altitude about 700 m. The watersheds 5B1A5 and 4D4F5 were selected for study with the objective to assess forest 
degradation and deforestation through remote sensing and GIS technique. Field survey was conducted through transects 
(100*10m). 20 such transects were marked randomly in the forests. The number and volume of cut stumps and lopped 
branches were recorded. Even amount of deadwood present and existing standing stock were also recorded. The forest 
area of both watersheds was delineated and forest classification was done with IRS LISS4 data in ERDOS Imagine. 
Mapping of forest, watershed drainage mapping was done with Arc GIS. The result indicated that the total demand for 
fuel-wood from the village households in watershed 5B1A5 is 18,342.1 tones/year out of which 12,380.92 tones/year is 
only from forests. The supply of fuel-wood from dead and fallen wood is found to be 11.56 m3/ha, which is insufficient 
to meet the demand. Similarly, in watershed 4D4F5, the total demand being 1037.2 tones/year out of which 805.9 
tones/year is only from forest. The supply status of fuel-wood is found to be 18.15 m3/ha. The supply is insufficient 
which has forced the villagers around forest to get the fuel-wood by lopping the standing trees in forests which amounts 
to 2.44 lakh m3 and cut stumps amounts to 3.83 lakh m3 in watershed 5B1A5.  Similarly, lopping and cut stumps was 
2.612 lakh m3 and 7.394 lakh m3 respectively in 4D4F5. The wood removed from the forest was mainly used for fuel-
wood for cooking, heating water and fruit processing activities. There is tremendous degradation and deforestation taking 
place in these two watersheds, hence alternate interventions are needed to reduce the pressure on forest. Interventions 
such as use of biogas, LPG, improved cook stoves and solar cookers and heaters need to be introduced in these 
watersheds.   

Keywords: Fuel-wood, Degradation, Deforestation, Lopping, Software, Stump, Watershed. 
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ABSTRACT: The influence of the angle of incidence on the quality of the point cloud has always been a contentious 
issue in the field of terrestrial laser scanning. It is well-known that a large angle of incidence can influence scanning 
results considerably. The influence is appreciable when determining the shape and form of objects. The present study 
investigates two issues, first, the influence of the angle of incidence during the detection of the correct shape of the object
and secondly, its influence on the accuracy of laser scanning point clouds. One aim of the latter is to reveal systematic 
errors. Experiments were carried out using six different terrestrial laser scanners: Leica C10, Leica P40, Leica HDS6200, 
Trimble TX5, Faro X330, and Faro S70. These scanners vary significantly in their distance measuring principles, 
accuracy specifications, and year of production (from 2007 to 2017). It was expected that the latest generation of scanners 
(2010 onwards) would offer better performance than older instruments. The tests were carried out under homogenous 
conditions. The results of the empirical tests were compared with calculated theoretical values of uncertainties. Both the 
empirical results and the calculated values indicate that large angle of incidence values produce a significant increase in 
uncertainty after an angle of incidence of 70° (arc degrees) has been exceeded. The thicknesses of different point cloud 
layers varied from approximately 0.4 mm to 7 mm. There was an appreciable difference between the empirically 
determined uncertainty and the theoretically determined uncertainty in all cases. The empirical uncertainty differed from 
the theoretical value by more than ten times. Experimental results also show that a point cloud obtained while scanning 
under a large angle of incidence is relatively sparse. There are about 80% fewer points recorded than when scanning in 
the perpendicular direction, and thus the data suffers from a low level of detail. As a result, the object of interest can lose 
up to 11% of its shape. The test results indicated some systematic errors in the point clouds.    
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ABSTRACT: In recent years, there has been a significant increase in the interest in using broadly the possibilities of the 
Earth’s observation from space to obtain the information necessary to make timely and informed decisions in the field of 
agriculture. The agricultural crop monitoring by remote sensing data and GIS technology is beneficially for land 
management, accurate crop detection, and monitoring, crop yield assessment and forecasting, also for other agricultural 
tasks. It is known that currently Sentinel-2 satellite imagery is often used for agricultural purposes based on the Sen2agri 
program. The use of images from Azerbaijan’s satellite AZERSKY also valid for solving agricultural problems. The main 
goal of this research was approbation of the possibility of using both images AZERSKY and Sentinel-2B to obtain a 
high-resolution satellite image and its using for achievement agricultural purposes. In this way fusion of Sentinel-2B (10-
m and 20-m) and AZERSKY (1.5-m) satellite imagery, which has respectively high spectral resolution and spatial 
resolution was decided. The fusion method validation was provided based on the land-cover classification accuracy, 
testing vegetation indices by processing the Sentinel-2B, AZERSKY, and fused imagery. The study area was some part 
of the Neftchala city of the Azerbaijan Republic, located on the shore of the Caspian Sea 12 km south of the mouth of the 
Kura river. In this research processing satellite imagery and mapping has been carried out on the basis of software 
packages SNAP, ERDAS Imagine and ArcGIS. Sentinel-2B the image has been developed by the European Space 
Agency specifically for the operational needs of the Copernicus program and AZERSKY image have been received in the 
project «Promotion of Earth remote surveillance services for the sake of sustainable development of Azerbaijan» of 
Azercosmos OJSCo.  
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ABSTRACT: Trees are one of the important components of the Earth’s ecosystem. They are significant supplies 
to life cycle by using waste CO2. They provide forestry, steady nutrition and shelter while preventing air-water 
pollution and soil erosion. All of these components reveal the importance of trees for natural life. Among the 
tree types, citrus is one of the most important trees in the Mediterranean region. With the rapid growth of the 
world’s population, citrus management requires effective administrative strategies to obtain up-to-date data of 
growth condition against drought, freezes, diseases, and other natural or man-made disasters. Hence, successful 
descriptions of citrus trees have critical importance in Mediterranean countries where citrus farming is more 
convenient and intense. This study presents an approach for the automated detection of citrus trees. The 
approach addresses combining local maxima (LM) and orientation symmetry information in a probabilistic 
manner from a single Digital Surface Model (DSM) input. Our method adapts the LM information during the 
computation of the orientation-based symmetry transform. In this way, the evidences collected from the LM 
information and orientation symmetry are fused to mutually support each other in the final output of the 
transform. The input DSMs were generated from ultra-high resolution UAV images. Our study area covers the 
northern part of the city Mersin, a region covering one of the most productive citrus orchards of Turkey. The 
DSMs of the regions were generated using the Pix4D software through a dense image matching (of an average 
density of 40-50 points per m3) from the overlapping UAV images. The feasibility and success of our approach 
is presented on test DSMs having different contexts of orchards. Assessments revealed that proposed method 
performs well on all selected test areas (F1-score > 92%). Our approach is compared with several leading 
techniques from the literature, and provided comparable or superior detection results. 
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ABSTRACT: Agricultural land fragmentation is a frequent phenomenon in post-communist economies in general and 
for the Romanian agriculture in particular, where important land use and land cover changes, generated mainly by a series 
of political and socio-economic events, have been recorded over the time and still make great influence on its current 
development. The present study proposes an innovative technology for identifying and assessing the main drivers that 
impact the evolution of agricultural landscapes by causing changes in land use and farming practices in Romania. Its 
main goal is the development of a complex revolutionary survey of the evolution of the Romanian agricultural areas 
based on a functional and sustainable methodology that combines freely available Earth Observation data and socio-
economic analysis techniques. Special attention is paid to the analysis of local and regional patterns of land fragmentation 
and their dynamics. The change detection analysis was performed based on multi-resolution remotely sensed data and 
integrating a series of additional socio-economic statistical indicators, expressed at local-scale level, that were considered 
to drive or be driven by land fragmentation. A broad range of specific fragmentation indices regarding the area, density, 
edge or shape of the arable land plots were also calculated, thus providing a solid approach for the assessment of land 
fragmentation/land consolidation trends in the selected areas of interest. The results have later been compared to the key-
events of the agrarian reform, with special consideration being paid to the impact of different political factors related to 
land property rights. The integrated approach of the project is unique in Romania in terms of technology, multiple data 
sources integration and stakeholders’ orientation and provides the first national-scale picture of the agricultural land 
fragmentation dynamics. Moreover, it supplies recommendations on agricultural policies improvements, that can be used 
as a decision making instrument or as knowledge feed for policies adjustments driven by the implementation of the 
Common Agricultural Policies. The workflow can be replicated and implemented for any area of interest at local, 
regional or national scale level. 
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ABSTRACT: In geodetic or surveying problems we almost always use unbiased estimators. Such unbiasedness 
is an estimator’s feature and it results from the computation procedure applied. However, even unbiased 
estimator might yield biased assessments. In such a context biases are usually due to data, not the estimation 
process itself. In statistics one can distinguish several types of such biases, for example, sampling, systemic or 
response biases, which reflects the origin of bias. Considering geodetic or surveying observation sets, biases 
of such types might result from unrecognized measurement errors, namely, the errors which are not reflected 
in functional or stochastic models. Here, one might consider systematic or gross errors, and hence systematic 
biases. If the value of such an error is known and the estimator is linear, the bias of estimated parameters of 
the functional model can be determined in a rather simple way. Such a situation concerns, for example, the 
least squares estimates. On the other hand, the determination of such a bias in the case of non-linear estimators 
is not so simple. It is worth noting that non-linear estimates are applied in many geodetic and surveying 
problems, e.g., deformation analysis. In this paper we are focused on vertical displacement analysis and we 
consider traditional least squares estimate and some estimates which are classified as robust against outliers, 
namely basic M-estimate (the Huber method), R-estimate (Hodges-Lehmann weighted estimate), and 
additionally two types of Msplit estimates (squared Msplit estimates and absolute Msplit estimates, 
respectively). The main aim of the paper is to assess the biases of the mentioned estimators when an observation 
set is affected by unrecognized errors. Such biases can be estimated empirically by applying Crude Monte 
Carlo method. The results are obtained for several different cases which differed from each other in the number 
and/or location of gross errors in observation sets and in magnitudes of such errors. Generally, if there are no 
gross errors in observation sets, the obtained results confirm that all considered estimates are unbiased. 
Nonetheless, if there are some nonrandom errors in the observation set, then we can observe that estimates 
become biased. What is more, the bias of estimated parameters depends also on the location of gross errors. 
The superior results, namely the smallest biases, are obtained for Huber’s or Hodges Lehmann weighted 
estimates, especially in the case of large magnitude of a gross error. It is not a surprise since both methods are 
robust against outliers. On the other hand, there are several specific cases when the smallest biases are obtained 
for Msplit estimates. Such results are acquired especially when the magnitude of a gross error is moderate or 
small. The outcomes also confirm that Msplit estimates might depend on the values of point displacements, 
namely their biases might vary for different point displacements. 
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ABSTRACT: The hydrographic objects in TOPO50 and TOPO100 databases are conventionally derived by generalization. 
Besides, drainage networks may also be derived from the digital elevation models according to the stream thresholds. 
Stream threshold is the determinant parameter in deriving the drainage networks. Stream threshold is defined as a number 
of cells indicating where a stream should start. This study aims to derive the streams in TOPO50 database from TOPO25 
database by means of drainage networks derived from a 10 m resolution digital elevation models. For this purpose, 1) 25K 
streams corresponding to 50K streams, 2) 25K streams as many as the number of 25K streams corresponding to 50K 
streams, and 3) 25K streams as many as the number of objects calculated by Töpfer’s formula are selected by means of 
drainage networks derived from a 10 m resolution digital elevation model. Hereafter, these three approaches are called as 
“Equal Object”, “Equal Number of Objects” and “Töpfer” approaches, respectively. In each approach, the appropriate 
stream threshold is determined by trial and error. Three experiments were conducted to test the suitability of the proposed 
approaches. A sixth-level sub-basin of the Western Mediterranean Basin in Turkey was chosen as the study area. The 
results of the experiments were compared to 25K streams corresponding to 50K streams. As a result, as the stream threshold 
increased, the number of 25K streams selected by the drainage network decreased. However, no correlation was observed 
between the percentage of the increase in the stream threshold and the percentage of the decrease in the 25K stream. 
Furthermore, none of the approaches was able to select all 25K streams corresponding to 50K streams without any over- 
or under-represented 25K streams. However, the proposed approaches, especially the third one, could be used by the 
cartographers to have an idea about the streams to be derived from source database. 
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ABSTRACT: Geometric integration enables spatial data transfer from a dataset to another dataset using relationships 
between corresponding objects. This transfer ensures that the target spatial dataset is suitable for the purpose. Producing 
maps that are more up-to-date and rich in geometric and semantic information, by using two different maps representing 
the same entities, is also an important issue of integration and is called map conflation. Map conflation was first performed 
for road objects in the 1980s, and since then, it has become a popular research area in geographic information science. It is 
needed for the integration processes such as updating, optimization, and data transferring. Although the sources of spatial 
datasets are different, they may be used together during the conflation. The geometric and semantic similarities between 
spatial data are essential criteria that affect the interoperability — the more similar the objects, the less the workload during 
the conflation process. Map conflation is based on the principle of matching objects representing the same entities in the 
real world. In geometric integration, some problems are encountered due to the difficulties in the matching process. A 
successful matching method in the integration of linear road data is not expected to be successful in the matching process 
of buildings represented as point objects. This can be because of the differences in; (1) the type of object geometry, (2) the 
type of similarity measure, (3) 1: 1 or n: m relationships due to differences in scale and level of detail between source data, 
(4) the type of spatial information needed in similarity equations. The development of different approaches to the 
identification of similarities between objects has led to the development of many different methods for matching objects. 
Some methods perform matching processes using several measures, while others perform a complex hierarchy, revealing 
the similarities of the objects based on a large number of measures. Some researchers have made some classifications based 
on object geometry and measure types. The main purpose of the classification process is not to assign the matching methods 
to one exact class, but to manage the sub-processes of matching more reasonably. Classification may allow users to access 
the information quickly required to determine the matching method appropriate to the properties of input data. In this study, 
the matching process was classified according to types of geometry, measure, relationship, and spatial information.  As a 
result of the classification, a conceptual model of the matching process was defined.
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ABSTRACT: The main research areas at the Institute of Geodesy and Geoinformatics (GGI) are satellite geodesy, 
geoinformatics and geophysics. Based on long-term experience, the main topic is focused on the development of high 
accuracy geodetic instruments – satellite laser ranging (SLR) systems and digital zenith cameras, both the hardware and 
control software. New zenith camera model was developed by GGI staff, its construction and control software are 
successfully finished and in 2016 it has reached an operational status. Precision of digital zenith camera varies within the 
range of 0.1-0.2 arcseconds. Meanwhile an improved version of digital zenith camera is under development. Measurements 
obtained by current digital zenith camera are actively used for the improvement of national quasi-geoid model. Curently a 
lot of attention is being paid to performance of the field measurements: geodetic (ellipsoidal) height measurements by 
GNSS, vertical deflection measurements by digital zenith camera, gravity measurements by relative gravity meter Scintrex 
CG-6. Zenith camera’s observations at 262 sites were completed in spring 2019. The Digital Finite-element Height 
Reference Surface (DFHRS) v.4.3 software was developed and successfully applied under supervision of professor Reiner 
Jaeger (Karlsruhe University of Applied sciences, Germany) for quasi-geoid determination by using zenith camera 
observation results. Gravity measurements are carried out and processed by GGI developed gravity data processing 
software. In order to calculate regional gravity field model parameters, different data types are used: Global Earth gravity 
field models, vertical deflection measurements, high order levelling point data combined with ellipsoidal height 
measurements (fitting points), as well as the gravity measurements over the whole territory of Latvia and Baltic sea 
territorial waters, provided by Latvian Geospatial Information Agency. The improved model of SLR system - multi-purpose 
optical tracking instrument is under development now. Tracking hardware and optical systems were installed and are in the 
process of tests and adjustment. The activity will proceed with more measurements for mount error model determination, 
adjustment of transmitting and receiving hardware and test observations. The ESA research project “Ground Station for 
Optical Observations of near-Earth objects – Preparatory Study” includes evaluation of properties of above-mentioned 
optical tracking instrument in the context of similar devices elsewhere, and possible variants of its application and funding. 
LatPos and EUPOS®-Riga GNSS data post-processing is continued already for 12 years and therefore GGI is contributing 
as EPN densification analysis centre. The GGI data base of LatPos and EUPOS®-Riga GNSS observations is being 
continuously updated. On this basis the studies on space weather, GNSS time series and non-tidal ocean loading are 
continued. An adaptive software for video data processing and automated analysis is offered for the technology transfer in 
the forestry sector - a methodology and IT solution for the automated survey of timber assortment volume for forestry needs 
is developed. GGI is actively participating in Copernicus User Forum. The project proposals for assigning the labels of 
Copernicus Relays and Copernicus Academy for the University of Latvia were submitted to the European Commission. 
Participation of University of Latvia in the consortium within the Horizon-2020 project for Copernicus User Uptake is 
managed. 
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ABSTRACT: Automated land cover mapping based on satellite image is a great source of information for many 
fields such as land management, forestry, agriculture and so on. In Morocco, where groundwater withdrawals by 
farmers are very numerous and informal, the need for information on the location of irrigated areas is very important. 
Our main objective, in this paper, is to evaluate recent Transfer Learning approaches and Semantic Segmentation to 
intelligently monitor the extension of irrigated areas at different stages of an agricultural cycle. As a preliminary step, 
we experimented well-known deep learning architectures as SegNet, DenseNet and Unet with limited train dataset 
(only 50 Landsat 8 RGB image patches with associated ground truth labeled images). The overall accuracy obtained 
doesn’t exceed 50%. To tackle the lack of training data and to get high performance, we rely on a transfer learning 
architecture combining UNet with ResNet50 as a backbone (trained on 2012 ILSVRC ImageNet dataset). In the first 
part of this study, we compared the use of three optimization methods: Adam and two variants of Stochastic Gradient 
Descent (SGD) associated with two techniques (Cyclical Learning Rate and Warm Restart) to find the optimal 
learning rate. In the second part of this study, we considerably augment the initial training dataset (outside training 
process) combining 90 degrees rotations with top-bottom and left-right flip which increased the training data 10 times 
(500 images with associated ground truth). Despite the fact that Adam is known to give a sharp local minimum that 
leads to poor generalization, but in our case, the results show a clear improvement with an overall accuracy 
fluctuating around 94% and 82% on validation dataset. The two variants of SGD lead to 91% of overall accuracy and 
72% on validation dataset but with a value of loss (on validation dataset) that doesn’t decrease under the value of 1. 
The irrigated areas were classified with an accuracy of 83% and IoU on validation dataset of 0,57. Data augmentation 
had improved the overall accuracy for the three methods. Adam based method from 94% to 97% with mean IoU of 
0,79 (for all land cover classes) and 0,86 for irrigated areas class. For SGD based methods, the overall accuracy had 
increased from 91% to 94% with mean IoU of 0,75 (for all land cover classes) and 0,82 for irrigated areas class.  
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ABSTRACT: Until now, for investigation of basin river network morphometry, numerous linear morphometric indices 
have been used. The most commonly used linear morphometric indices are number of streams, stream length, mean 
stream length, bifurcation ratio, and stream length ratio. In order to determine the linear morphometric indices, it is 
necessary to define the stream order of basin network hierarchically. The most commonly used methods for stream 
ordering are Strahler and Shreve techniques. Fractal analysis is a new approach that explains the complexity of the basin 
stream network and introduces a new perspective in addition to the existing morphometric indices. In this study, the 
Sakarya Basin was examined at the sub-basin scale and the river networks of sub-basins were extracted from the ASTER 
GDEM data. After determining the river network order according to the Strahler and Shreve method for each sub-basin, 
the number of streams, stream length, mean stream length, bifurcation ratio and stream length ratio were calculated for 
each order stream. The fractal dimensions of the river networks at the sub-basin scale were calculated using the box-
counting method and the complexities of the river networks of the sub-basins were compared. In addition, fractal 
dimension results were compared with Strahler and Shreve results and their relationships were examined. The result of 
the study reveals that fractal analysis provides new perspective by providing additional information in the analysis of 
basin river network morphometry. 
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ABSTRACT: Energy demand is gradually increasing due to rapid population growth. Using fossil fuels for energy 
production destroys the environment and fossil energy-based reserves are expected to be depleted in the future. 
Renewable energy sources are needed to minimize environmental impacts. Solar energy is among the most researched 
and invested renewable energy sources. There is diversity in renewable energy sources in Canakkale but it is not 
sufficient when the potential is considered. Other renewable power plants except the wind should also be increased 
among the newly planned plants. Carrying out a comprehensive solar power plant analysis is the first step to provide a 
cost-effective and well-performing project, and so choosing a suitable location is a critical point towards developing solar 
energy projects. Knowing potential sites is a fundamental point for annual power plant production forecasting and 
financial feasibility. With the integration of Geographic Information Systems (GIS) and Multi-Criteria Decision Analysis 
(MCDA); a more reliable analysis is carried out, the most suitable places can be determined by considering various 
criteria. Within this project, it is aimed to determine areas where photovoltaic (PV) solar power plant can be established 
in Canakkale by GIS-MCDA and how much of energy demand can be supplied in case of installation. Criteria, restriction 
factors and restricted areas to be used were determined by scanning the literature in detail as part of the relevant legal 
regulations. Analytical Hierarchy Process (AHP) will be used as a method of analysis and after acquiring the optimal 
sites, the annual electric power generation potential in those sites will be calculated. In optimal sites for photovoltaic solar 
power plant installation, the comparison of the results obtained from MCDA and high resolution insolation condition and 
temperature differences of site which visualized on 3D DTM by using thermal and visible band UAV images will be 
made. The outputs of the project will contribute development strategy and national energy planning. 
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ABSTRACT: In the global world, the fight for the reduction of harmful emissions is ongoing, in European Union for this 
purpose, emission allowances for countries are established, long-term emission reduction plans are put in place, different 
instruments of influence are used in interests of their realization. Emission allowances and their lists regularly focus on 
one of the essential sources of their origin - road transport. In the first place in the fight against emissions from road 
transport, particularly in the heavy freight transport sector, there is pressure on road transport producers, encouraging 
them to develop, produce and supply the market with transport with increasingly efficient engines  from the point of view 
of emission reduction. The second direction of the solution of the problem is to influence road transport users by driving 
them into purchase of eco-efficient transport for use and encouraging abandonment of old and ecologically inefficient 
transport. Third direction of solution is always attributable to the sound and economically correct use of road transport, 
with the quality of management of enterprise, limiting unjustified and inappropriate use of transport units. But in parallel 
with these directions of solutions of problems, a fairly incomplete segment remains in the world, linked to the human 
factor, to the qualifications of road transport drivers. The fact that professionally experienced drivers are capable of 
achieving even significant fuel economy in the course of the car driving process is known from the start of car 
development.. The practical, until now known training process has not succeeded in achieving a stable and massive 
environmental driving effect of drivers. The solution of this old problem today starts attracting new technical features 
capable of acting as individual assistants in determining the individual driving style of each driver and providing full 
information on its basis, which allows each individual to acquire the most optimal ecological driving experience. Such 
systems lead to a potential reduction in the harmful emissions per vehicle as a result of the proper behaviour of the driver. 
The article aims to gain approval for the efficiency, potential and effectiveness of the deployment of modern Robotized 
ecological driving systems in the practice of road transport companies. The objectives of the target were to find out what 
practical fuel economy and the associated emission reductions could be offered by the Ecodrive system installed in Latvia 
and operated over the course of several years. The analysis of the information obtained resulted in an acknowledgement 
that, in the case of the purchase, installation and proper observation of operating rules of Robotized ecological driving 
systems, the volumes of fuel consumption of road transport in Latvia could be reduced by almost 10%. Such fuel 
economy, particularly in the heavy commercial vehicle segment, results in a significant reduction in emissions and fuel 
economy, which, in the case of mass use, would lead to a significant reduction in total transport emissions in the country. 
At the same time, it will increase the competitiveness of transport companies in the market by saving for fuel purchases.  
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ABSTRACT: Climate and agriculture are among the most influential and long-debated issues. For this reason, the 
introduction of climate classifications is of great importance, especially for the agricultural sector. The weather events 
occurring over a long period of time in wide areas are expressed as climate. Climate; it also reveals the extreme weather 
events, the character of the region's weather events and vegetation. In order to define all of these standards, the concept of 
climate classification has emerged. It is inevitable that the climate classification of climate change and the measures that 
will be taken in case of any changes are planned in advance. In order to reveal the climate classification, scientists such as 
Köppen, Trewartha, Thornthwaite and De Martonne conducted various studies and formed different climate classes. One 
of these studies reveals that the Thornthwaite climate classes that have made the maps are widely used in Turkey and in 
the world. Thornthwaite climate classification; rainfall - based on the relationship between evaporation, temperature - 
evaporation. Using these relations, rainfall efficiency, temperature efficiency, rainfall regime and summer rate are 
calculated as 4 different indices. Thornthwaite has divided humid climates into 6 and arid climates 3 according to climates. 
Turkey is an important country which varies depending on the climate in terms of agricultural products. According to TUIK 
data in 2018, about 8 million tons of fruit and vegetable production in Turkey is made. Mersin, Antalya and then cover 
with about 1.6 million tons of fruit and vegetable production six ranks second in Turkey. For this reason, the climate 
classification for Mersin province needs to be done properly, properly and correctly. Thornthwaite climate classification 
was preferred. However, some regions in Mersin show different climatic characteristics but Thornthwaite enters the same 
class in climate classification. Considering this situation is due to the topographic structure of Mersin province; In order to 
reveal the difference, Thornthwaite climate classification was enriched with Digital Elevation Model (DEM) and the 
climate classification model was re-evaluated. It has been noted that the station data used in the creation of the climate 
model is regularly and accurately recorded and active for at least 5 to 30 years. The appropriate distribution of these selected 
stations in order to form the right model for Mersin province and its districts have been taken into consideration. In total, 
10 stations in Mersin province, districts and surrounding provinces and districts where healthy data were obtained were 
preferred in the study. Four different indices were calculated by using 10 station data and these indices were evaluated with 
the DEM, which was re-classified according to the SOTER (Soil Terrain Database) standard. The Thornthwaite climate 
classification organized with this system has been enriched and reinterpreted with elevation information for Mersin. 

Keywords: Meteorology, Climate Maps, Digital Elevation Model, Geographic Information Systems, Climate Classification, 
Thornthwaite Climate Classification. 
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ABSTRACT: InSAR techniques are commonly used to detect ground deformation caused by natural hazards such as 
volcanic eruptions, landslides or earthquakes. The main challenge of InSAR is the corrections of atmospheric artefacts 
which could mask the real ground deformation signals. In this study, the crucial corrections which are Generic Atmospheric 
Correction Online Service for InSAR (GACOS) and Phase-Elevation corrections on InSAR data are discussed. GACOS 
correction is based on high resolution ECMWF weather model at 0.125-degree and 6-hour resolutions, Shuttle Radar 
Topography Mission (SRTM) DEM (90 m, S60-N60). GACOS used ITD (Iterative Tropospheric Decomposition) to 
separate stratified and turbulent signals from tropospheric total delays and generate high spatial resolution zenith total delay 
maps to be used for correcting InSAR measurements. Phase-elevation correction is also used to mostly stratified signals 
and due to the topographic elevation changes. The 6.6 Mw Bodrum-Kos earthquake that occurred in the Gokova Gulf on 
20 July of 2017 about 10 km depth between Bodrum town (Turkey) and Kos Island was selected as a case study and the 
points comparison of cumulative Line of Sight displacement maps were made after correction. The first point which is in 
the 36.97o latitude and 27.46o longitude on the Karaada (Black Island) shows about 8 cm subsidence after the earthquake 
but the value reaches up to about 20 cm before the correction. The island point and the coast point which is in the 37o 
latitude and 27.48o longitude show similar values since the 20 July 2017. Time-series result also shows that the Bodrum-
Kos earthquake has a small radius effect over the land area only the north and maybe west island due to the occurrence on 
the sea and lost its much energy without reaching the land. Least square inversion method was applied to the corrected 78 
number of interferograms between May to October of 2017 to deduce cumulative deformation and velocity maps. For the 
interferogram 18 July-30 July 2017, the mean standard deviation of 4.49 cm is reduced to 2.54 cm after GACOS correction. 
Also, for the interferogram 13 May-19 May 2017, the mean standard deviation of 2.45 cm is reduced to 1.86 cm after 
Phase-Elevation correction. The study shows how new weather-models data can be used to reduce atmospheric artefacts 
on InSAR time series, and provide a more accurate measurements of the amplitude of ground displacements caused by 
earthquakes. 
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ABSTRACT: For 10 years Institute of Geodesy and Geoinformatics (GGI) of the University of Latvia was dealing with 
the development of Digital Zenith Camera and in 2016 after successful test measurements it has reached an operational 
status. Digital Zenith Camera is an astrogeodetic instrument for vertical deflection determination which is caused by the 
angular difference of normal to ellipsoid and gravity vector. The precision of this instrument varies within 0.1-0.2 arcsec. 
Previous research concerning only small region of Latvia (50x60 km) proved that vertical deflection observations 
significantly improved quasi-geoid model and its standard deviation was evaluated by 0.005 m instead of previous result 
of 0.011 m respectively, where these observations have not been used (Morozova et al., 2017). Currently 262 vertical 
deflection measurements have been observed in Latvia, post-processed with the GGI developed control software and 
applied in DFHRS (Digital Finite-element Height Reference Surface) software v.4.3 developed by the scientific staff of 
Hochschule Karlsruhe – University of Applied Sciences, Institute of Applied research. These observations have been used 
in the software in combination with GNSS/levelling (B, L, h | H) points and Global Geopotential Model e.g. EGM2008 for 
the quasi-geoid model improvement. 1st and 2nd order levelling data and 120 ellipsoidal heights determined by GNSS 
techniques were provided by Latvian Geospatial Information Agency for this purpose. GNSS observations were also carried 
out by GGI staff and currently the total amount of the fitting points is around 300. This research represents the common 
principle of Digital Zenith Camera, the determination of vertical deflection (ξ, η) components and its comparison with 
derived vertical deflections from Global Geopotential Models, like EGM2008 or EIGEN6C4, as well as derived from height 
reference surface (HRS) developed by DFHRS. The results of quasi-geoid model, its evaluation and comparison with the 
other available quasi-geoid models in Latvia, like LV’14 and LV98 are also introduced in this research. 
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ABSTRACT: In semi-arid areas, an operational crop mapping is needed to supply valuable information about the 
management of agro-resources and environment to farmers, policy, and decision-makers. In this light, remote sensing can 
provide accurate and timely crop information. Recently, the satellite image time-series data with a high spatial and 
temporal resolution, such as Landsat (L8) and Sentinel-2A (S2), have become widely and freely available. In this paper, 
the potential of phenological metrics derived from the combination of L8 and S2 Normalized Difference Vegetation 
Index (NDVI) data, was evaluated using Random Forest (RF) classification to map and identify various crop classes over 
an irrigated area. The images of L8 were resampled to the spatial resolution of the S2 data. After resampling, each image 
was used to extract the NDVI information over the selected area. The TIMESAT software was used to generate a smooth 
time series of NDVI as well to extract profiles and phenological metrics, which constitute potential explanatory variables 
for both object-based and pixel-based classification for crop mapping. The results demonstrated the capability of the L8 
and S2 data imagery to capture the phenological stages and identify the different cropping systems over the study area. 
However, Including L8 images together with the S2 images significantly increased overall accuracy and kappa coefficient 
(0.987 and 98.84%), taking advantage of moving from pixels to objects and the maximum of time series density 
compared to using only L8 or S2 images separately. These preliminary results showed significant improvements for crop 
mapping are encouraging and confirm the potential of utilizing phenological metrics derived from the synergistic use of 
L8 and S2 products to systematically identify and map crop types in a semi-arid irrigated region. 

Keywords: Phenological metrics, satellite image time series, Random forest, Crop mapping, Landsat 8, Sentinel-2 
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ABSTRACT: İstanbul is a seismic-prone city of Turkey, where the earthquake-related losses are expected to be high 
regarding the seismicity; the high population and the contribution of the city to national economy. The urban building stock 
needs to be screened in order to determine the structural safety based on the requirements of the national seismic design 
code. The seismic evaluation of each existing building requires detailed structural analysis with the material properties and 
as-built dimensions of the structural members following the procedures in the seismic codes. However, the detailed seismic 
evaluation of each building requires great expertise, cost and time since the procedure has to be performed by an expert 
team of structural engineers.  Walk down building evaluation methods in the literature concern the rapid visual screening 
through surveys and pre-assessment of buildings for potential seismic hazard. The main objective of these methods is to 
allocate the critical group of buildings that require detailed structural evaluation and to develop regional database of 
building inventories for the local authorities to specify rehabilitation needs. The rapid screening procedures for seismic 
vulnerability assessment involves gathering the building information including the structural irregularities that can be 
observed visually as well as the coordinates, the seismicity, site conditions and the construction year. In this study, the 
vulnerability assessment of a group of reinforced concrete buildings located in İstanbul has been conducted using the Rapid 
Visual Screening methods in the literature. Moreover, a new screening mobile application has been developed for the 
smartphones to collect the data gathered by the screeners in the field. The tool that is improved and employed in this study 
includes the building information, the location, soil conditions, the seismic region and the images captured from the 
surveyed building. Through the use the GIS-based rapid visual screening application, the data on electronic survey form of 
each building is transmitted to building inventory database and the assessed building is scored for seismic vulnerability 
including the GIS mapping of the scores related with the seismic vulnerability level. This automated vulnerability 
assessment tool will enable fast and economic way to screen thousands of buildings; will provide a reliable building 
database in urban scale and will help generate seismic vulnerability distribution maps through GIS for the local authorities 
to decide and allocate the most seismic-prone buildings that need immediate detailed assessment. 
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ABSTRACT: Turkey, a country affected by natural disasters is natural disasters such as flooding and landslides are seen 
frequently. Floods and landslides are one of the common natural disasters in Turkey, causing significant economic losses 
and serious damages. The use of GIS-based spatial statistical analysis in disaster studies has increased in recent years. 
From this point, it is essential to examine the spatial distribution of disasters to prevent and mitigate disasters. In order to 
show the spatial distribution of disasters, spatial autocorrelation analysis methods are used. In this study, flood and 
landslides disasters occurred between 1960 and 2018 in Turkey is aimed to determine the spatial analysis using spatial 
autocorrelation methods. The problem of how these two disaster types distribute is the most pressing thing in disaster risk 
assessment. Therefore, spatial and temporal analysis of flood and landslide in Turkey for historical period 1960- 2018 has 
been investigated.  Data set was taken from Republic Of Turkey Ministry Of Interior Disaster And Emergency 
Management Presidency. On such data, different indices in spatial autocorrelation were used to determine if there is any 
spatial relationship. Various indices related with spatial autocorrelation were classified and also they were explained 
mathematically. Spatial autocorrelation indices such as Moran's I, Getis Ord G, and Geary C were used to determine 
whether there were clustering in the data set.  The rates of flood and landslide in the provinces showing clustering and 
their distribution are examined and also the indices are compared. Moreover, it is aimed at obtaining spatial distribution 
maps according to the floods and landslide disasters and determining the risky areas. With respect to the methods, we 
have found that maps produced from spatial autocorrelation analysis methods provide more information than other simple 
maps to prioritize risky areas affected by disasters such as floods and landslides.  Spatial autocorrelation analysis shows 
that the spatial distributions of two natural catastrophes basically observed both low-low positive autocorrelation (LL) or 
high-high positive autocorrelation (HH) which are defined as similar values and low-high negative autocorrelation (LH) 
or high-low negative autocorrelation (HL) which are defined as dissimilar value. 

Keywords: Natural Disasters, Spatial Autocorrelation, Spatial Analysis, Temporal Analysis 
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ABSTRACT: This study focuses on analyzing seasonal cycle of sea level variations in the Black Sea using satellite 
altimetry data. Averages of monthly anomalies for the altimetry period of 24-year (1993–2017) showed that the 
maximum sea level in the Black Sea occurs in May-June, while the minimum sea level is observed during the autumn. In 
the study, seasonal variation of the Black Sea level time series was also determined by harmonic analysis of the 
calculated average anomalies. The obtained phases and amplitudes of the seasonal variations confirmed that the seasonal 
sea level variations in the Black Sea reach the maximum annual amplitude in May-June. The maximum annual amplitude 
of the seasonal cycle was found to be approximately 9 cm. Consequently, the determined spatial distributions of seasonal 
components are closely related to the basin dynamics driving the distribution of the water mass of the Black Sea. 
 
Keywords: Black Sea, Sea level, Seasonal variation, Phase, Amplitude 
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ABSTRACT: Multi-temporal Synthetic Aperture Radar (SAR) images are considered as an important data source for the 
mapping and monitoring of urban areas. Accurate classification of urban areas is critical for metropolitan cities to monitor 
and control the uncontrolled changes over cities as it can expand because of the population increase by years. Classification 
of urban areas from the remotely-sensed data is a complicated process as small size of urban agricultural areas as well as 
different type of land use classes make the proper extraction of urban areas still a challenging. The objective of this research 
is to evaluate the impact of the textural features on urban areas classification using extremely randomized trees (ERT) from 
multi-temporal SAR data. In this research, multi-temporal Sentinel-1 SAR images were used for the classification of urban 
areas for the study area located in Istanbul, Turkey. Textural features were generated by using Gray-Level Co-occurrence 
Matrix (GLCM) after pre-processing of multi-temporal SAR data. Only three types of features from GLCM were 
incorporated into the classification (mean, variance and correlation) process. In terms of SAR images, textural features are 
considered as the complementary data to provide more meaningful information especially for urban areas to provide reliable 
classification. Furthermore, Recursive Feature Elimination (RFE) feature selection method was employed to find the less-
correlated and more impactful features for classification step. Class based accuracies were assessed via F scores. Our results 
demonstrated the following conclusions: 1) Textural features yielded higher F-score value than original features for the 
classification of urban areas (from 0.93 to 0.96) 2) multi-temporal SAR data are suitable for the classification of urban 
areas. Our future research will focus on the analysis of the different GLCM and morphological features as well as other 
ensemble learning algorithms (e.g. Xgboost and LightGBM). Moreover, it can be concluded that textural features yielded 
higher accuracy than original features in terms of overall classification accuracy (from 93.78% to 96.63%) 
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ABSTRACT: Nowadays, the GNSS system (Global Satellite Based Positioning System) usage area has significantly 
expanded and has become an effective tool in various important applications such as GNSS meteorology, GNSS 
Reflectometry and GNSS Radio Occultation. The ability of enhanced GNSS methods not only provides high accurate 
positioning information but also contributes to the applications for determining the important quantities such as precipitable 
water vapour, sea/snow/ice level changes, wind speed, soil moisture etc.). The tropospheric signal delay effect is a source 
of error for precise navigation and positioning, but also allows information about the troposphere in terms of humidity, 
temperature and water vapour. The examination of the signal path between the satellite and the receiver allows us to obtain 
information about the atmospheric layers through where the signal passes. On the other hand, changes in the height of snow 
and ice masses have significant physical impact on the earth's crust, and the monitoring of these changes can be achieved 
by the fluctuations in the power of the signals that are reflected after the GNSS signals come to Earth surface.  GNSS radio 
signals in L-band (1.2 and 1.5 GHz) are reflected from water/ice surfaces as scattered radio waves and can be used for 
monitoring height variations. If the surface (ground or snow) is quite flat, the SNR data is a sine wave. The frequency of 
the sine wave informs how far the reflective surface is. In accordance with these information that the GNSS system can 
contribute to the geophysical studies as well as positioning applications (cartography, bathymetric, position sensitivity, 
navigation etc.) by processing the signals by various analysing approaches. The purpose and motivation of the study was 
to analysing the performance of GNSS-R method for detecting the snow depth in varying temporal, spatial and seasonal 
conditions. For the study, two different permanent GNSS station’s observation data was collected from SOPAC and 
analysed to determine snow depths. The validation of the results was carried out by comparing GNSS-R snow depth data 
with Snowpack Telemetry (SNOTEL) Network’s snow depth data. As the result, accuracy of the GNSS-R method for these 
stations and conditions were determined. 
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ABSTRACT: Image processing has become a very popular topic in recent years with images obtained by photogrammetry, 
remote sensing and computer vision. The development of technology brings many innovations with together.  Deep learning 
practices are progressing rapidly with this innovation. Object detection, one of the new subjects of deep learning, is applied 
on high resolution aerial or remote sensing images to extract information from these images. However, target object in the 
image cannot be obtained clearly, because of the complexity of the ground that is a difficult problem for image analysis. 
The strong ground removal capability of convolutional neural networks (CNN) has achieved successful performance in 
computer vision and provided solutions for many problems in image processing. Traditional CNN methods perform 
estimates in two stages, but remain slow in terms of speed performance. You Only Look Once (YOLO) method that is used 
for real-time object detection, is quickly performed using a single convolutional neural network. The network is used 
primarily to classify images in order to detect the position of specific objects in the image and classifying them. YOLO 
solves object detection as a regression problem. It increases detection speed and detects objects by obtaining position, 
category and confidence score of objects.  In this study, YOLO-v3, YOLO-v3-spp and YOLO-v3-tiny models were applied 
in Google Colab environment using python programming language. The comparison of YOLO models trained on COCO 
data was performed on the video obtained separately from an UAV and the terrestrial camera to identify vehicle. The results 
were examined in terms of model performance. As a result of the experiment, it was seen that the most suitable method for 
vehicle detection in the video obtained by UAV and terrestrial camera was YOLOv3-spp. It was obtained that 81.21% IoU 
and 63.53% precision using UAV video, 88.56% IoU and 80.49% precision using terrestrial video. 
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ABSTRACT: Nowadays, the Land Administration Domain Model (LADM) is a significant issue for Cadastral Systems 
all over the World. Also, there are a lot of scientific activities have been carried out to establish a standard structure 
within the scope of land administration. In these studies have been limited to many aspects due to different features of 
Land Administration Systems in the World. To create a universal standard structure concerning the fundamental 
similarities of land administration systems, spatial data modelling studies were carried out in 2002. These studies were 
stated as a beginning named Core Cadastral Domain Model (CCDM), since 2006, it has been started to be made under the 
name of Land Administration Domain Model (LADM). This model was accepted in 2012 as a standard model in the field 
of land administration by the International Organization for Standardization (ISO). LADM has been an essential subject 
for Turkey since 2006 from the beginning until today. In this study, Design and Development LADM for the Treasury 
Real Estate issue should be investigated and created. It is significant issues for Turkey Treasuries. An external model 
proposal is presented for the transactions of LADM regarding the properties of the Treasury. In order to determine the 
deficiency of this model, databases containing records related to spatial data and property rights were examined. Also, the 
deficiencies related to transactions on treasury properties were determined. For this model, National Property processing 
guidelines and regulations were examined, contract and specification samples were determined. External data classes 
were created for each transaction according to the contents of this document determined at the next stage. For modelling, 
Unified Modelling Language (UML) diagrams have been created by using the Enterprise Architect program. This 
external class is designed for acquisition, management and disposal of Treasury properties. The created external class is 
associated with the LADM's LA_Party, LA_RRR, LA_SpatialUnit and LA_BAUnit master classes. Herewith the 
standardization of the external data model is ensured.  While the spatial information related to the immovables belonging 
to the Treasury is recorded in the National Property Automation Project (MEOP), the transactions on the properties will 
be recorded with the transformation of this standard into practice. In this way, it will be ensured that the necessary 
information for any past legal or financial audit process will be easily obtained from the database. Thus, the loss of time 
during the control will be reduced. 
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ABSTRACT: Nowadays, the Land Administration Domain Model (LADM) is an essential component for Cadastral 
Systems and e-government database framework all over the world. In that case, design and develop LADM for using the 
cadastral data specific issue for every country. Cadastral data are essential in managing land resources all over the world 
for the countries cadastral systems. For this reason, land registration and Cadastre together play an indispensable role in 
society. The Land Administration Domain Model (LADM) is the most outstanding effort in the area of spatial and 
cadastral domain modelling. The goal behind the model is to improve communication between and amongst these 
cadastral systems. The LADM is an international standard data model being developed by the International 
Standardization Organization (ISO) under Technical Committee 211 for Geographic information/Geomatics. Depends on 
this, is a spatial domain model aims to improve communication by introducing standard concepts or vocabulary in the 
land administration domain. On the other hand, the cadastral system with LADM is aimed at enhancing interoperability 
between cadastral or related information systems. Finally, improving the exchange of land information between local, 
national, and international organisations for cadastral systems. For the next time, cadastral systems should be established 
based on the past, or present cadastral systems are examined, which is related to LADM. However, all of these systems 
are generally based on the same logical basis. This basis is the relationship arrangement between people and land through 
the rights of the Cadastre on real property. Internationally, the demand for a widely accepted standardised domain model 
in land administration emerged in the early 2000s, partly as a result of Cadastre 2014. An effort to standardise cadastral 
systems started in 2002 by Lemmen and van Oosterom, who had the vision of the Core Cadastral Domain Model. Since 
then, the model has evolved into the international standard Land Administration Domain Model (ISO 19152). The 
LADM provides an abstract, conceptual model and is organised into three packages and one sub-package. The main class 
of the party package of LADM is class LA_Party with its specialisation LA_GroupParty. For these reasons, finally in this 
study design and develop general declaration and standards for Turkish cadastral and land title systems also e-
government case.   
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ABSTRACT: Beysehir and Sugla Lakes, located in Beysehir sub-basin within the Konya Closed Basin of Turkey (KCB), 
bear different characteristics. Beysehir Lake is the third largest and biggest freshwater resource of the country. In 1993, the 
lake has been declared as a national park and taken under protection since then. Sugla Lake, on the other hand, is a tectonic 
lake and was converted to a dam by the State Hydraulic Works (DSI) of Turkey in 2003. The aim of this study was to 
examine the areal surface water changes of Beysehir and Sugla Lakes from 1985 to 2018 via Landsat and Sentinel 2 derived 
data, and to examine the relationship and/or consistency between the two different detecting methods. Beysehir Lake and 
Sugla Lakes were examined with three different indices; namely Normalized Difference Water Index (NDWI), Automated 
Water Extraction Index (AWEI) and Water Index (WI2015). Each of these indices bears different characteristics. They have 
been formed by the combination of different bands and formulations according to the purpose of improving the water 
properties. At the same time, Landsat and Sentinel satellite images were investigated for the determination of surface area 
changes of the two lakes. Since Sentinel started to provide data as of 2015, Landsat and Sentinel satellite images were 
analyzed with these three indices during the past 3 years (2015-2018). Analyses were done in Google Earth Engine (GEE) 
platform. The results state that the surface area of Beysehir Lake has not changed significantly within the inspection years. 
It had an area of 660 km2 in 1985 and this value was 630 km2 in 1995, 620 km2 in 2005 and 648 km2 in 2015. However, 
Sugla Lake had almost no noticeable water area in 1985; it had a water surface of 27 km2 in 1995 and 37 km2 in 2015 acting 
as a small reservoir. During the years 2015-2018, both seasonal variations are investigated and the outcomes of Landsat 8 
and Sentinel 2 satellite images were compared, and it was found that both of the satellites are found suitable for extracting 
open water surface area.  
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ABSTRACT 
ABSTRACT: The need for energy has been increasing since the day that mankind has existed. Increasing energy demand 
and decreasing energy sources have been driving energy production towards renewable energy sources. Due to the negative 
environmental impacts such as global warming, air pollution and etc. caused by the use of fossil fuels in energy production, 
meeting the energy needs from sustainable (renewable) sources is among worldwide trends adopted by developed and 
developing countries. Renewable energy sources such as wind, solar, hydropower and biomass provide less use of fossil 
fuels and decrease the carbon emission. Wind energy is one of the most preferred at the forefront of renewable energy 
sources because of it’s high efficiency after installation and it does not affect the continuity of activities such as agriculture 
in the area where the power plant is established. In order to realize the most efficient, economical and eco-friendly 
production of these resources, the site selection of the facilities is in great importance. Geographical Information Systems 
(GIS) are provided criteria-based weighting on the importance of site selection. In this study, Multi Criteria Decision 
Making (MCDM) methodology available in GIS implementations are used. In this context, basic determinants affecting 
the site selection process of wind power plants were determined and classified in to 4 items as environmental, planning, 
economic and physical. Environmental determinants provide an eco-friendly solution for the use of renewable energy, 
while minimizing the environmental impacts of installations. Environmental criteria include factors such as bird migration 
routes, forests, streams and etc. The plant to be installed should be highly economical. Installation costs should be reduced 
as much as possible, so the costs of power transmission lines, highways and land should be considered in terms of economic 
determinants. In addition, the site selection of wind power plant should be suitable for planning and physical structure. This 
study provides the opportunity to automate site selection processes of wind energy power plants by the use of multi-criteria 
decision analysis in terms of modelling approach in GIS environment. The proposed methodology applied using ArcGIS 
software and a model which considers Izmir as the study area were built using Model Builder tool. As a result, the most 
suitable areas where the wind power plant can be installed for İzmir province were determined and the results were 
presented as suitability maps.  

Keywords: GIS, Renewable Energy, Wind Power Plant, MCDM.

Automating Site Selection of Wind Power Plant with GIS Based Multi Criteria 
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ABSTRACT: Agricultural productivity is an important factor that contributes to the socio-economic conditions of a 
country. Therefore, the loss of agricultural lands may cause irremediable outcomes. In parallel with the increase in the 
population density in the world, the speed of the urbanization rate has been increasing day by day, and previous studies 
have revealed that the loss of agricultural lands generally results mostly from urbanization, land degradation, natural 
hazards and some policies. The loss of agricultural areas has made the decision makers, who produce agricultural policies, 
to lead the farmers making smart agriculture. One of the important components of the smart agriculture is remote sensing 
technology. Thanks to the remote sensing technology, plant monitoring in a large scale has become easier and cost-effective 
compared to classical methods. In this study, the performance of vegetation indices, namely, Normalized Differential 
Vegetation Index (NDVI), Green Normalized Difference Vegetation Index (GNDVI) and Chlorophyll Index red-edge 
(CIre), obtained from the data of Sentinel-2 satellite, which was provided by the European Space Agency (ESA), on 
sunflower growth monitoring was investigated. For this purpose, an agricultural region was selected from Zile district of 
Tokat province located in Middle Black Sea region of Turkey, and 48 sunflower parcels were determined for the temporal 
analysis. In the study, the phenological stages of the sunflower plants were followed in eight main headings which are 
specified in Biologische Bundesanstalt, Bundessortenamt and CHemical industry (BBCH) scale. Twenty-three images 
acquired from Sentinel-2a and Sentinel-2b satellites covering the stages from the germination to the harvest of sunflower 
plants were utilized in the study. The number of the cloud-free images used in monitoring the sunflower parcels for each 
BBCH stage is as follows: 3 images for leaf development stage, 5 images for stem elongation phase, 6 images for 
inflorescence emergence phase, 2 images for flowering phase, 1 images for development of fruit phase, 4 images for 
ripening and 2 images for harvesting phase. A total of 2257 pixels were selected from 48 parcels for each image and 
reflectance values were obtain. The vegetation indices, were calculated for each satellite data using the band math of the 
reflectance values of the pixels. The date of the highest reflectance value was determined on 13 June. The correlation 
between yield and index value was found to be the highest on June 30th. 13 June and 30 June date is the inflorescence 
emergence phase in BBCH-scale. The obtained results showed that the temporal resolution of the Sentinel-2 optical 
satellites was found to be successful in vegetation monitoring. 
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ABSTRACT: In recent years, we have started seeing and feeling a digital transformation all around the world and it is 
changing our lives faster than ever. From how we communicate to how we eat, this digital revolution is taking 
place. Naturally, many professions have been adapting their workflows to the digital. We, as surveyors have also 
changed our methods of data collection due to the developments in technology. For instance, Terrestrial Laser Scanning 
systems became an important part of surveying and documentation of cultural heritage, architecture, industrial facilities, 
construction and many other fields such as mines, forests, infrastructure projects. We are able to collect geo-spatial 
information in short times with a high geometric resolution and a high imaging quality with laser scanners. And many 
softwares are enabling us to utilize the scan data for various goals. Along with the developments in Internet 
infrastructure and its accessibility, cloud based data sharing and data streaming possibilities, now It is not hard to share 
this 3D geo-spatial reality information with others for collaboration in different cities/ countries. As a natural result of the 
possibilities above, today’s workflows and collaboration opportunities from the measurement to the end results are quite 
various. From data collection to producing deliverables, at different stages, different types of expertise can be benefited 
for this digitalisation. These stages such as, Surveying/data collection, modeling/drawing, designing and building can 
work more independently than ever. It this particular case, we will present an international project about a small-scale 
factory, located in US, modeled in Turkey and re-built in Italy. Practically this project was done for factory owner, 
which wants one production line in the factory to be digitally cloned, and implemented in a workshop building. The 
production lines were scanner in US, data uploaded on a cloud, modeled in various locations in Turkey, clash reports 
and design modifications were done in Italy. 
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ABSTRACT: Today, urbanization is an important phenomenon. Determining urban development and 
expansion is of great importance for urban planning. Many remote sensing methods have been developed for 
the determination of urban areas from satellite imagery. These methods are intended to give high-accuracy 
results in a short time. One of the remote sensing methods that will provide this aim is the band ratio methods. 
It is aimed to determine the same thematic features on the image by using the spectral bands in the band ratio 
methods. In this study, it is aimed to develop a new band ratio approach for the determination of artificial 
surfaces from satellite images. A study area was determined for the application of the method. When 
determining the study area, attention was paid to the minimum amount of bare soil areas in the area. When the 
spectral bands to be used in the study were taken into consideration, it was aimed to minimize the mixture of 
artificial surface areas and bare soil areas to each other. For this purpose, in the selected test region, land use 
and land cover classes were determined with pixel based supervised classification method. Some of the 
previously developed band ratio methods were investigated and selected to make comparison. Then, BRBA, 
NDBI and UI band ratio methods that developed for determination of artificial surface areas were applied to 
the image. In the next phase of the study, the equation of the BRBA method that using red and medium infrared 
bands was normalized. The new normalized equation named as Normalized Difference Artificial Surface Index 
(NDASI) and was applied to the image to determine the artificial surface areas. The results of all remote sensing 
methods were compared with each other as a result of the study. The results of the study were evaluated for 
accuracy and their ability to discriminate artificial surface areas was determined. 
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ABSTRACT: Nowadays the researches about earthquake; and the magnitude of the earthquakes, when and where they 
will occur, and in line with this information, the potential damages caused by earthquakes are reduced. The vibrations 
caused by the crustal movements in the earth cause not only concussions but also changes that cannot be perceived by 
human beings directly. These changes can be modelled to be detected with different methods and devices. One of the 
parameters used in the examination of these methods is the examination of the changes of very low frequency (VLF) 
signals also. VLF is the ITU (International Telecommunications Union) definition used for wavelengths from 10 to 100 
kilometers and radio frequencies in the frequency range from 3 kHz to 30 kHz. There is some information on the 
transmitted signals of the VLF transmitter stations that identify the transmitter and the time signal. By utilizing the effects 
of ionosphere on radio signals, it is used in earthquake prediction studies by observing possible ionospheric changes in 
the lower ionosphere layer of VLF signals. In the determination of earthquake precursors, it will be useful to investigate 
the changes in the lower ionosphere layer before the earthquake. The use of transient disturbances in this region of the 
ionosphere in remote sensing systems with VLF signals has been a base for most research. In the studies, it is seen that 
VLF signals are based on the reflection rule from the lower (D region) of the ionosphere. Due to the electron density 
within the D region, it has an important reflective property for VLF signals. Earthquakes can be affected by changes in 
the world's electromagnetic field. It shows some observable changes on the electromagnetic waves that the ionosphere 
provides to be reflected within a few days before earthquakes. Understanding these changes with certain mathematical 
models also suggests the possibility of predicting earthquakes before they occur. Cracks on the surface of the earth can 
change the electric and magnetic fields of the earth, which change the parameters in the transmission process of the 
signals emitted between the earth and the ionosphere. Investigating the effect of the earth crust movements on the VLF 
signals transmitted over the ionosphere will also be useful in predicting possible earthquakes. In this study, 17 January 
1995 Kobe (Japan) Earthquake with a magnitude of 7.2, 6 January 2008 Greece Earthquake with a magnitude of 6.2, 14 
February 2008 Greece Earthquake with a magnitude of 6.9, and 30 July 2009 Çağlayan (Erzincan) Earthquake with a 
magnitude of 4.9 were handled with statistical data distribution. The anomalies of the signals received from 4 different 
VLF receivers from 2 different VLF stations were investigated 5-7 days before the earthquake. This study analyzes the 
changes in the VLF signals and examines the studies on the identification of possible earthquake precursors, which will 
serve as a basis for future studies. 
 
Keywords: VLF, Very Low Frequency, Earthquake, Ionosphere, Earthquake Precursor 
 
 
 
 
 
 
 
 
 
 
 
 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:89/163 The Abstract Book of ISAG2019



 

 

 

 

 
International Symposium on Applied Geoinformatics (ISAG-2019)  

 

 

Accuracy Assessment of SRTM and ASTER DEM within Turkey by Using Local 
DEM 

 
Ibrahim Öztuğ Bildirici 1, Ramazan Alpay Abbak 1  

1Konya Technical University,  Faculty of Engineering and Natural Sciences, Department of Geomatics, Konya, Turkey  
(iobildirici/raabbak@ktun.edu.tr); ORCID 0000-0001-7717-586X, ORCID 0000-0002-6944-5329  

 
 

ABSTRACT: Two popular global digital elevation models (DEM), SRTM and ASTER, are analyzed by comparing them 
with a local digital elevation model that is produced by automatic vectorization of contours of 25K topographic quadrangles 
at General Directorate of Mapping, Turkey. Local and global DEMs have different vertical datum, so a vertical datum 
conversion is undertaken in the analysis. . Comparisons are made in six selected tiles having different characteristics. The 
results show that the accuracy of SRTM DEM is 7-9 m, and ASTER’s being 9-12 m. It is seen that SRTM data is more 
accurate in comparison to its global accuracy. ASTER data shows the same accuracy as to its global accuracy.  
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ABSTRACT: Multispectral (MS) images with high spatial resolutions allow for increasing the interpretability of the surface 
of the earth, which makes them necessary for many remote sensing applications. However, due to some sensor limitations, it 
is not always possible to acquire these types of images. Pansharpening presents a solution to this problem. Pansharpening 
refers to the combination of the color information of a low-resolution multispectral (MS) image and spatial detail content of a 
high-resolution panchromatic (PAN) image. A large number of pansharpening techniques have been proposed over the last 
decades with the aim to keep the color content while increasing the spatial detail quality. Multiresolution analysis (MRA)-
based pansharpening approaches are among the most widely-used ones, owing to their abilities to preserve the spectral 
content while sharpening the images. This study investigated the performances of several generally-used MRA-based 
pansharpening techniques, including the Wavelet-PCA (WPCA), Discrete Wavelet Transform (DWT), Discrete Wavelet 
Frame Transform (DWFT), Intensity-Hue-Saturation (IHS)-DWT, IHS-DWFT and Additive Wavelet Luminance 
Proportional (AWLP). The performances of these methods were investigated qualitatively and quantitatively. The Relative 
Average Spectral Error (RASE), Erreur Relative Globale Adimensionnelle de Synthése (ERGAS), Universal Image Quality 
Index (UIQI), Spectral Information Divergence (SID), Spectral Angular Mapper (SAM) and Correlation Coefficient (CC) 
metrics were used for spectral quality evaluation; whereas the Information Content Weighted Structural Similarity (IW-
SSIM), CC, Spatial Correlation Coefficient (SCC) and Entropy (ENT) metrics were used for spatial quality evaluation. The 
spectral quality evaluation metrics were computed between the input MS bands and corresponding pansharpened bands; 
whereas the spatial quality evaluation metrics were computed between the pansharpened bands and input PAN image. The 
results showed that the AWLP method presented the best color quality with best RASE, ERGAS, UIQI, SAM and CC values 
of 1.52, 2.42, 0.90, 2.47 and 0.97, respectively. It was also concluded that the DWFT method was the most successful one in 
transferring the spatial details into the pansharpened image with best IW-SSIM, CC and SCC values of 0.81, 0.92 and 0.96, 
respectively.  
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ABSTRACT: Collection of training datasets is the most essential, challenging and time-consuming part of the ground filtering. 
In order to ensure a successful separation between ground and non-ground points, training datasets should be collected from 
the homogenous parts of the ground and non-ground features. Training datasets are generally obtained manually from the data 
to be classified, which is the time-consuming part of the classification. Hence, more effective procedures may be of help to 
ease the filtering process. This study proposed to collect training datasets through the use of both radiometric information and 
a digital surface model (DSM). The proposed methodology was based on using very few user-defined polygons to extract the 
training datasets from all parts of the data. The very first step of the introduced methodology was to select a training polygon 
for a land cover feature. The next step was to detect the image pixels that are in good relationship with the defined polygons. 
Then, predefined elevation difference criteria were applied to the detected image pixels so as to eliminate the pixels belonged 
to the above-ground objects. As a final step, morphological operations were applied to improve the training polygons. The 
followed methodology was conducted in an area which included a wide variety of land cover features. Experiments revealed 
that the introduced methodology managed to extract training datasets with a high accuracy and that the proposed methodology 
decreased the time required to collect training datasets from all types of land cover classes. It was also concluded that it was 
enough to use only one user-defined training polygon for a homogenous land cover feature. In addition, only a few user-defined 
training polygons were found to be adequate for heterogeneous land cover classes. 
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ABSTRACT: Volcanic aerosols, desert dust and human-induced aerosols are some of major particles, in the form of 
solid or liquid, suspended in the atmosphere which can be noticed as they scatter and absorb sunlight. These pollutants 
can affect air quality especially in urban areas due to higher human-induced aerosols such as traffic and industry-
generated particles. Strong relationships were observed between exposure to particles and adverse health effects, 
especially ones originated from the industrial activities and fossil fuel combustion. Number of ground-based air quality 
monitoring stations are very limited worldwide; moreover, it is costly and challenging to sustainably manage, maintain 
and control these stations. Additionally, ground-based monitoring sites just provide point measurements which restricts 
the assessments of areal/regional variability of aerosols. Due to their extensive spatial coverage, satellite observations 
have been a valuable alternative for air quality ground-based monitoring stations for tracking and studying the air quality 
on the regional and global scale. The Aerosol Optical Depth (AOD) product, a quantitative measure of columnar aerosol 
abundance is one of the most important properties of atmospheric aerosols. Several studies showed that AOD data 
retrieved from satellite measurements can be utilized for air quality studies since it shows a reliable correlation with the 
averaged mass concentration of aerosols recorded by ground-based station instruments. In this study, records of MODIS 
retrievals on AOD at 550 nm spectral band belonging to one-year period (2015) were obtained over Marmara region in 
turkey. The retrieved AOD data were utilized for studying atmospheric aerosol loading. Monthly-mean global 
distributions of AOD from MODIS was calculated using the daily AOD values. Analyzing the monthly and seasonal 
mean AOD distribution map of year 2015 makes it possible to detect the regions with high AOD values which shows 
high atmospheric aerosol loadings over region. Overall, the potential of satellite sensor data such as MODIS AOD should 
be utilized for enhancing air quality monitoring on regional and global scale. Having long period achieve MODIS data 
starting from 2000s could also provide valuable geoinformation for spatio-temporal monitoring of AOD for different 
seasons in long term. 
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ABSTRACT: Improving urban land cover/use classification accuracy has been an essential issue due to growing demand 
for precise urban mapping, especially for the regions that represent complex land cover in frequently changing urban and 
pre-urban areas because of ongoing rapid urbanization. The normalized spectral indices were proved reliable information 
source to distinguish different land cover types. Several built-up indices have been proposed for automatic mapping of the 
built-up areas such as Normalized Difference Built-up index (NDBI). Although built-up indices can effectively highlight 
built-up areas, their performance is limited in heterogeneous landscapes, where urban areas and bare lands are mixed. 
Similarity of spectral responses from the built-up areas and bare lands makes it challenging to separate them. In this research  
a new approach was proposed for improving the mapping accuracy of the heterogeneous urban areas with an effective 
separation of bare land from built-up areas, which is based on the combined use of spectral indices. The multi-index 
approach was constructed using three-band combinations of spectral indices, where each index represents one of the three 
major land cover categories that are green areas, water bodies, and built-up regions. The support vector machine (SVM) 
classifier was applied on both multi-index combination and the original ten-band Sentinel-2A image to map six land 
cover/use classes taking the Silivri region of Istanbul city as the study area. According to comparative evaluation results, 
the multi-index combination composed of the normalized difference tillage index (NDTI) for built-up areas, the red-edge-
based normalized vegetation index (NDVIre) for green areas, and the modified normalized difference water index 
(MNDWI) for water bodies provided highest accuracy. The shortwave infrared-based NDTI improved the separation of 
urban areas and bare lands. In addition, the newly added red-edge spectral bands of Sentinel-2A enhanced the vegetation 
cover detection and mapping. Overall, accuracy assessment revealed that, classification of the multi-index combination 
clearly outperformed the one from original ten-band Sentinel-2A image.  
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ABSTRACT: Evapotranspiration (ET) is one of the climate elements, which can play a great role in determining water 
availability, water budgets and water management plans. Hence, many methods and algorithms have been designed to 
calculate and estimate ET either from metrological stations data or remotely sensed (RS) data using SEBAL (Surface 
Energy Balance Algorithm for Land) method. In this study it’s contemplated to use SEBAL and RS data to extract ET 
values, where there is insufficient observed ET data as lower part of Kunduz Catchment, Afghanistan. The objectives of 
this study are 1) To estimate daily ET rates using Landsat-8 OLI&TIRs data and SEBAL 2) To examine the spatial 
variation of SEBAL calculated ET and land cover categories of the region. 2018 dated Landsat-8 OLI&TIRs image, 
ASTER-GDEM digital elevation model and related meteorological parameters were used as input for SEBAL algorithm. 
Analysis carried out to calculate various parameters related to solar radiations, i.e. surface radiance and reflectance, 
surface temperature, surface albedo, NDVI, LAI, Soil Heat Flux and Latent Heat Flux. Pixel wise results showed a mean 
value of ET varied between 0.4 in bare land cover type to 14.9 mm/day in snow land cover type . We concluded that RS 
and SEBAL algorithm provide valid ET estimates that can help to improve water management practices. In addition, 
using SEBAL method will give us the ability to estimate ET values over any location and aggregate it with land cover for 
the entire catchment anywhere. 
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ABSTRACT: Trabzon, a developing port town province that is located near the Black Sea region of Turkey. 
Trabzon, the 29th most crowded province of Turkey shows the intensity of urbanization on the coastal zone. 
The reason for this is that the settlement areas are mostly available in coastal areas and the province is mostly 
covered with rough terrain. The province also has plenty of rainfall due to its climatic characteristics and has a 
vegetation of dense forests. It is known how important urbanization is in terms of planning processes. For this 
reason, urban development should be determined in a short time and with high accuracy. Remote sensing data 
and methods are among the most common methods for local administrators and planners. In this study, it is 
aimed to examine the urban development of Trabzon province by using various remote sensing methods and 
data. Depending on the characteristic of urban development within the boundaries of the province, the change 
in the artificial surfaces has been investigated by using optical remote sensing methods in the selected test 
region. For this purpose, LANDSAT images of the study area, 1989, 2000, 2006 and 2018 were provided. 
Pixel-based supervised classification was applied to the images and the land use and land cover (LULC) classes 
of the study area were determined. In the second stage of the study, the development of artificial surfaces was 
investigated by using thermal remote sensing methods. For this purpose, the surface temperature map of the 
region has been established. As a result of the study, the urban development and change taking place in Trabzon 
by using different remote sensing data and methods were examined. 
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ABSTRACT: The popularity of mobile mapping, which consists of the integration of Light Detection and Ranging 
(LiDAR), camera, Global Navigation Satellite Systems (GNSS), and Inertial Measurement Unit (IMU) sensors, is rapidly 
growing as interest is increasing in smart city mapping applications and driverless vehicles technologies. Mobile mapping 
systems can provide millions of observations of the man-made and natural environment per second. Using point cloud data, 
buildings, roads, traffic signs, trees, as well as moving vehicles, pedestrians, etc., could be mapped, visualized, and 
monitored. In this study, a GMC Suburban (GPSVan) was used as a carrier platform for data acquisition of the test area. 
The sensor configuration which was installed on the two light frame structures of the platform. One GNSS receiver, one 
GPS receiver, and two navigation grade and one tactical grade IMUs were used to determine the accurate position, attitude, 
and time information of the platform. GNSS receiver, Septentrio Rx5 with PolaNt-x MC antenna, was used for positioning, 
while GPS receiver, Novatel DL-4 with Novatel 600 antenna, only used for time-synchronization of other sensors. One of 
the navigation grade H764G IMUs was used together with the GNSS receiver for georeferencing aim, while other 
navigation-grade and lower-grade IMUs were used for the comparative studies. Also, we installed 1 Velodyne HDL-32E 
and 6 Velodyne VLP-16 LiDAR sensors on the platform to obtain the maximum direct 3D data of the objects in the study 
area. The lever arm offsets between GNSS, IMU, and LiDAR sensors were accurately measured in advance to use in 
georeferencing and boresighting processes. Using a highly redundant GNSS/IMU/LiDAR integrated mobile mapping 
system, we conducted several experiments at the Ohio State University main campus.  The generation of the 3D point 
clouds includes several processing steps, presenting challenges, which is the focus of this study. We discuss the platform 
georeferencing solution, boresighting of the various sensors, time synchronization of the various sensor data streams.  
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ABSTRACT: In the field of remote sensing the scientific community is dedicating increasing interests to the study of 
marine parameters through the use of Synthetic Aperture Radar (SAR), which operates in the microwave frequency range. 
Microwave remote sensing is as well as regularly providing data to be used for deformation monitoring, but recently it is 
becoming a useful instrument to understand marine phenomena that affect sea surface. SAR allows obtaining all weather 
and day-night 2D images (in range and azimuth radar coordinates) of the illuminated area of the Earth surface. In particular, 
in the context of ocean dynamics, the SAR techniques are very useful to understand marine phenomena that affect sea 
surface. More specifically, the marine surface currents velocity, which represents an interesting sea parameter, can be 
estimated by means of two different SAR data processing techniques. Many research efforts have been devoted to the 
estimation of sea currents with SAR sensors, especially in the recent years thanks to the availability of innovative 
acquisition modes. SAR is rather well-established for the estimation of waves as well as for the derivation of wind over the 
sea surface: the image intensity is in this case exploited. The work concerns the technique referred to as Doppler Centroid 
Anomaly used for the estimation of the sea surface currents. It is based on the measurement of the residual Doppler shifts 
of the radar echoes by analysing the spectral power distribution of the received SAR data along the azimuth coordinate. 
Here we investigate the potentialities of estimating sea surface currents with the aforementioned technique in the coastal 
area of the Gulf of Trieste (North-East of Italy). The area is particularly interesting for analysing the aspects induced by 
the “Bora” wind. This particular wind phenomenon may trigger particularly in this area significant surface currents: the 
effects are visible in the SAR image intensity but also affect the Doppler measurement. 
 
Keywords: Synthetic Aperture Radar (SAR), Marine Parameters, Sea Currents Estimation, Doppler Centroid Anomaly.  
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ABSTRACT: Geospatial technologies have become more prominent over the last decades with the emergence of 
improvements in this field. Widespread usage of internet and requirements in dynamic systems in Geographic 
Information Systems (GIS) have revealed Web GIS and cloud GIS solutions. Desktop GIS products are still used in the 
community frequently, however Web GIS and cloud GIS applications have drawn attention and have become more 
efficient for users. Cloud computing is the system where many computations and analysis tasks are performed and shared 
services in web-based computer centers instead of local desktop systems. Cloud computing models offer scalable, secure 
and robust systems with less people, money and hardware needs. Cloud GIS applications provide real time data 
visualization, enable multi-users access, deliver significant cost savings. Using open source geospatial tools integrated 
with cloud computing technology, complete GIS systems can be created with limited budget or free of charge. In this 
study, Amazon Web Services (AWS) cloud computing infrastructure, PostgreSQL, GeoServer, and Leaflet are used to 
create cloud GIS solution for real estate valuation. AWS Elastic Compute Cloud instance is created for storing and 
serving spatial data on cloud. Open source server application GeoServer which can be regarded as Platform as a Service 
model is installed on virtual cloud server in order to share real estate valuation data and maps as a web service in Open 
Geospatial Consortium standards such as Web Feature Service, Web Map Service, and Web Coverage Service. PostGIS, 
spatial database extender of PostgreSQL Relational Database Management System, is used on AWS so as to store and 
deploy spatial data. On the other hand, Leaflet JavaScript web mapping library is used for visualizing and publishing 
shared data and maps on the web. In the paper, it is aimed to build cloud-based GIS environment to store, analyze, 
visualize, and share real estate values and maps by using open source geospatial tools. Using open source GIS 
applications for real estate valuation on the cloud environment resulted in enhanced performance and efficiency, while 
reduced implementation costs in comparison with the local GIS infrastructures. 
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ABSTRACT: Nowadays, one of the most popular measuring platforms, increasingly applied in many 
applications is Unmanned Aerial Vehicles (UAVs) that can carry a variety of payloads, are automatically or 
the remote control system operated with the existing power system. UAVs provide high resolution data with 
photogrammetric flight plans realized with various sensors. Therefore, UAV have begun to be used as 
alternatives with the advantages of low cost, time, high spatial and temporal resolution images in data 
production. In addition, UAVs allow data to be obtained where physical access is difficult or impossible, so 
the UAV can be used in many different industries and studies; such as agriculture, forestry, energy, mining, 
construction, archaeology, architecture and security. The data produced by UAVs, which is orthophotos, DSM, 
point clouds, is an alternative to classical measurement methods that provide high accuracy data production 
with high geometric accuracy. In this study, it was aimed to compare the spatial and volumetric accuracy of a 
small size object extracted from the orthophotos, the Digital Surface Models (DSM) and point cloud data 
generated as a result of UAV flight plans at different altitudes. As UAV flight altitude, 10m, 40, 70m and 100m 
flight altitudes were determined and UAV flights were performed and images were obtained. In the study, 
ground control points (GCP) were acquired by RTK-GPS (Real-Time Kinematic) and integrated into the 
system for producing high-accuracy data. When the comparison among the data produced for different altitudes 
and the actual values was done, it is observed that there is deformation on the shapes of the objects as the flight 
altitude increases. It is also seen that the surface lengths and the area values obtained in two dimensions are 
closer, i.e have small differences. In addition, the accuracy of volumetric values obtained from the three-
dimensional DSM and point cloud data decreases as the UAV flight altitude increases. 
 
Keywords: Unmanned Aerial Vehicle (UAV), Digital Surface Model (DSM), Point Cloud, Volume Analysis 
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ABSTRACT: Building Information Model (BIM) is a 3D semantically rich digital model developed with the aim of 
forming the information backbone of the projects in the construction industry. BIM is the digital twin of the building, which 
is defined by the goal of ensuring efficient exchange and sharing of information in the construction projects. Starting from 
the early stages of the design process this virtual twin (BIM) is formed by the architects and engineers. Then the design 
process is managed and the construction processes are performed in coordination by utilizing this virtual twin. Building 
Information Modelling can be defined as a set of information management processes which involves the use of BIM 
throughout the lifecycle of the building. On the other hand, a City Information Model (CIM) is known as the semantically 
rich digital information model of a city that is developed with the aim of representing all elements of a city including 
buildings, roads, and city furniture. Geometric and semantic information regarding buildings in CIMs can be acquired by 
various methods. One of these methods is transfer and transformation of information from Building Information Models 
(BIMs) into CIMs. This transfer and transformation involve four approaches, data level information transfer, semantic level 
integration, service level transfer and application level integration. The data level information transfer involves the efforts 
transferring information from IFC to CityGML and recent implementation of IFC information transfer by Extract 
Transform Load (ETL) based approaches. The semantic level integration covers the development regarding ontologies to 
support information sharing. The service level transfer includes development of WFS3D services. The application level 
integration involves the use of common interfaces and APIs for transfer of BIM into GIS. Following the background on 
BIM-GIS integration the paper elaborates on these four approaches.  
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ABSTRACT: Ionospheric total electron content (TEC) changes are a useful tool for the determination of ionospheric 
anomalies from global positioning satellite and receivers before seismic activity. In this study, during the first half of 
2019 in Turkey, Mw = 4+ are examined for the possible ionospheric precursors of 33 earthquakes. The ionospheric TEC 
variations obtained from the Global Ionosphere Maps (ESAG GIM-TEC) of the European Space Agency are used to 
determine the ionospheric TEC changes before the earthquakes. ESAG GIM-TEC values were used because of the day-
to-day analyzes. In order to determine the possible earthquake anomalies occurring in ionospheric TEC changes, a 
statistical analysis based on 15-days moving median is used. The upper and lower bounds calculated from 15-day moving 
median-based statistical analysis are used to detect the abnormal days. These upper and lower bounds are then used to 
isolate and identify positive and negative anomalies prior to the mainshock day. If the GIM-TEC variations exceeding the 
upper bound and below the lower bound are equal to or greater than 1/3 of the GIM-TEC variations of that day, then it is 
considered to be the abnormal day. Similarly, the geomagnetic storm indices (Dst, Kp, F10.7, EUV, Bz, NP and Pfu) are 
used to eliminate the possible anomalies of earthquakes than that induced by solar and geomagnetic effects. Considering 
that the anomalies occurring during the quiet days when space weather conditions did not occur, these changes are 
assumed as a possible earthquake precursor. This study examined 33 earthquakes in which occurred in the first half of 
2019 in Turkey. The results of these analyses have been conducted to determine the ionospheric TEC changes with a 
daily delay before the earthquake, and to investigate the usability of the earthquakes in order to investigate possible 
earthquake anomalies. In this study, there is no research about the physical mechanism of earthquake precursors.  
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ABSTRACT:  UAVs are unmanned and largely autonomously operating aircrafts, which can usually be equipped with 
imaging systems (video, camera) or other sensors. In recent years, they have increasingly been used for geoscientific issues. 
Especially in hard-to-reach alpine areas or in areas that are at risk due to ongoing active processes, such systems offer the 
possibility of providing high-quality geodata without putting people at risk. In this paper, the authors document the use of 
UAVs in the field of recognizing, detection and monitoring of alpine natural hazards on the basis of current projects. For 
example, an alpine hazard torrent inspection was performed by analyzing UAV images. By following the floods in 2011 
and 2017 in the area around the town Oberwölz (Upper Styria), the collection and quantification of increasing fluvial 
morphological processes (especially sediment load and dynamics) are in the focus of interest. At the Lärchberg / 
Galgenwald near Murau (Upper Styria) UAV aerial surveys are used to observe and analyze an active landslide area. Finally
the glacier dynamics, in particular the ice breakup at the glacier tongue of the "touristic" Pasterze glacier (National Park 
Hohe Tauern, Austria) and the possibilities of rock glacier monitoring will be presented. In all studies, the challenges of 
the high alpine environment and the accuracy estimation of the research results are compared with other detection methods, 
such as ALS or TLS or simply field work. In addition, there are restrictions on accessibility, regulatory (legal) requirements 
(e.g. UAV law), technical limits or difficult weather conditions (wind, low temperatures, snow, etc.).  

Keywords: UAV, Alpine Environment, Hazard Detection and Monitoring 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:103/163 The Abstract Book of ISAG2019



 
 
 
 
 
 
 
 

International Symposium on Applied Geoinformatics (ISAG-2019)  
 
 

Investigations on the Combined use of Bathymetric LIDAR and Photogrammetry for 
Coral Reef Mapping 

 
 

Serkan Ural1, Erica Nocerino1, Armin Gruen 1 

 
 

Institute for Theoretical Physics, ETH, Zurich, Switzerland 
(sural@phys.ethz.ch; nocerino@itp.phys.ethz.ch; armin.gruen@geod.baug.ethz.ch) 

 
 

ABSTRACT: Accurate 3D modelling of underwater surfaces is required for many applications. Recent advances and the 
increased availability of airborne bathymetric Lidar systems allows for wider adoption of the technology for modelling 
underwater surfaces. The utility of bathymetric Lidar especially for shallow-water environments is well demonstrated. In 
contrast to the satisfactory geometric accuracy achieved with bathymetric Lidar systems, radiometric information is limited. 
Satellite and aerial images providing multispectral information are commonly used for the remote sensing of the features 
in shallow-water areas. Even though they lack the instantaneous 3D geometric accuracy of Lidar, images provide much 
denser sampling and better radiometric and spectral information. The use of Lidar data together with images ideally 
provides the opportunity to exploit the geometric, radiometric and spectral information available by the two complementary 
datasets.  Such combined use requires the co-registration of the two datasets. This may be achieved by identifying common 
features in the photogrammetric model and the Lidar point cloud in order to then apply a transformation between them. 
However, underwater, the photogrammetric model is prone to errors due to the refraction of optical rays, whose 
mathematical formulation is complicated by water surface undulations. The pursuit of such correspondence of common 
features underwater becomes challenging under these conditions.  Any successful attempt to correct for the multi-media 
effects in the photogrammetric model requires a solid understanding of the extent of the errors introduced to the 
photogrammetric process due to these effects. In this study, we investigate the bathymetric Lidar data and the 
photogrammetric model of the Tetiaroa atoll (Figure 1) to acquire an empirical understanding of these errors. Topo-
bathymetric Lidar acquisition of the Tetiaroa atoll was carried out as part of the Moorea Island Digital Ecosystem Avatar 
(IDEA) project. The project aims to model an entire ecosystem for which data including observations and experiments 
from different sources are incorporated in various ways with 3D marine and terrestrial landscape. Lidar survey was carried 
out in May 2017 with a Riegl LMS-VQ820G system. Aerial images with 5 cm resolution were also acquired simultaneously 
with a Hasselblad H50 camera. The average point density of the Lidar point cloud for last returns is approximately 25 
pts/m2. The vertical accuracy tested at open terrain at 95 percent confidence level is 0.11m. To investigate the errors, we 
detect key features from photogrammetry and Lidar in 2D and 3D both on land and underwater. We detect corresponding 
key features in 2D from orthophotos and Lidar DTM and in 3D from the photogrammetric and Lidar point clouds. Detecting 
corresponding features from images and DSM underwater is challenging since there are no regular geometric structures. 
This also applies to extracting common features from photogrammetric and Lidar point clouds. We investigate different 
approaches for the detection of common features in images and DSM, and also in photogrammetric and Lidar point clouds. 
Then we calculate the displacements between the features from photogrammetry and Lidar in 2D (Figure 2) and 3D. RMSEs 
calculated for the blobs detected from the Lidar DTM and the orthophotos of two test areas where the blobs are at an 
average depth of -0.93m (σ=0.25m) in one and -8.93m (σ=0.93m) in the other are 0.51m and 0.55m in x coordinates, 0.15m 
and 0.59m in y coordinates respectively. We present a thorough analysis of the displacements calculated in 2D and 3D as 
a first step towards a reliable method for the co-registration of photogrammetric and Lidar models.  
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ABSTRACT: Most of the geodetic time series contain spatio-temporal correlations. These correlations, which are emerged 
by many kinds of geophysical signals being described as a power-law process, result in coloured noise types in the data set. 
In the literature, it is frequently documented that the coloured noise has been taken into consideration for an unbiased 
estimation for the parameters of the time series. Neglecting the coloured noise while estimating the parameters leads to the 
underestimation of the variances for these parameters. This fact misleads the statistical decisions about the parameters, 
especially overall trend rate. In geodetic time series, generally, in addition to the white noise flicker noise and/or random 
walk noise exists. The stochastic behaviour of the estimation model can be established such that the squares of the 
amplitudes of these noises are the unknown variance components (VCs). These amplitudes are estimated through the VC 
estimation method such as Helmert, BIQUE, IAUE etc. This study aims to determine; how the variance of the trend rate, 
which is obtained after estimating these noises by the VC estimation method, can reliably be used in the application of the 
significance tests. For this purpose, four different sets of 1100 days-long time series with flicker noise and white noise are 
considered: i) the set with flicker noise whose amplitude is equal to the white noise amplitude (FNA/WNA=1), ii) the set 
with FNA/WNA=3, iii) the set with FNA/WNA=7, and iv) FNA/WNA=10. Each set has been created randomly a thousand 
times. Each time, the VCs are estimated with the BIQUE method, and the variance of the trend rate is estimated according 
to the stochastic model established with these estimated VCs. The trend rate variances are compared with their known 
values. The graphs show that the differences between the estimated variances and their known values are sometimes small 
but mostly bigger than we expect. In order to find out whether these differences are significant or not, the chi-square test is 
applied for each sample in the simulations. According to the results of this test, the probability of accepting the equivalency 
of the estimated variance to its known value changes depending on the ratio of FNA/WNA. They are 19%, 43%, 55% and 
58% for FNA/WNA=1, 3, 7 and 10, respectively. These results depict that the similar FNA and WNA may not be 
discriminated against each other efficiently, and this fact affects badly the variance estimate of the trend rate. Hence, it can 
be interpreted that the additional correction based on the posterior distribution of the VCs should be considered while 
establishing the stochastic model for the geodetic time series. This is necessary for obtaining an (almost) unbiased variance 
estimate for the trend rate. 
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ABSTRACT: Information and communication technologies (ICTs) have been applied in many city planning 
and management issues. These technologies have the power for collecting, managing, analyzing and storing 
information about cities more efficiently than ever before. Additionally, they also present planners and decision 
makers with opportunities to improve living standards in cities. The planning concept is defined as the activity 
oriented towards the future that links scientific and technical knowledge to actions in the public area. There are 
several planning tools, technologies or systems such as geographical information systems, decision support 
systems, remote sensing and spatial decision support system. Cities have become smart cities after planning 
processes with the advancement of technology. As cities become smart cities in the 21st century, planning 
support systems have become a growing part of the smart city movement. Because planning support systems 
offer the potential to harness the power of urban big data and support landuse. The focus of the paper is the 
usage of GIS in city planning studies, also its capacity and limitations relative to planning support systems. 
From this point of view, an evaluation of planning systems of Turkish cities has been performed in the study. 
This paper demonstrates how these planning support systems provide an evidence basis to understand, model 
and manage developing cities. The results show that planning support systems can support in undertaking key 
tasks associated with the planning process. On the other hand, planning support systems can provide better co-
ordination between municipalities and government, thus promoting a multi-scaled approach that improves local 
and national data sharing, modelling, reporting and scenario planning. The paper also includes a discussion 
about planning support systems address limitations of the past and can begin to address anticipated future 
challenges. 

Keywords: Smart Cities, Planning Support Systems, Digital Planning Tools, Spatial Decision Support Systems 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:106/163 The Abstract Book of ISAG2019



 
 
 
 
 
 
 
 

International Symposium on Applied Geoinformatics (ISAG-2019)  
 
 

Using Ontology in Object Based Image Classification 
 

Zeynep Şener1*, Melis Uzar1, Nebiye Musaoğlu2,  Melih Başaraner1 

1Yildiz Technical University,  Faculty of Civil Engineering, Department of Geomatic Engineering, Istanbul, Turkey  
(zaltunkaya@gmail.com, auzar/mbasaran@yildiz.edu.tr); ORCID 0000-0003-2209-4629, ORCID 0000-0003-0873-

3797, ORCID 0000-0002-4619-7801  
2 Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatic Engineering, Istanbul, Turkey   

(musaoglune@itu.edu.tr) 
 

 
 

ABSTRACT: Nowadays, public and private organizations are doing various studies to ensure the digital transformation 
of cities and establishing the infrastructure of smart cities. In this context, one of the most important requirements is using 
up-to-date, reliable, easy-to-share and interoperable spatial data. Object extraction from remote sensing images has been 
an important source of spatial data in many applications such as urban planning and environmental monitoring. Spatial data 
has a heterogeneous nature since spatial data providers produce data for different purposes. Heterogeneities of the data, 
both semantic and geometric, are the main obstacle for their collaborative use and integration. The resolving of 
heterogeneity in spatial data constitute a necessary and important step in semantic integration and interoperability. Semantic 
interoperability is important for various purposes such as exchanging information among different data sources, obtaining 
implicit information, reusing information, resolving heterogeneity of information in different sources, making and 
preserving semantic definitions. Semantic interoperability in image interpretation processes requires formalizing the 
knowledge and experience of the user. However, although there is a correlation between the classification of the image 
objects and the conceptual information of the experts about remote sensing domain, the application of object-based image 
classification does not have a conceptualized and formalized structure. The fact that, the unformalized expert knowledge 
is caused the knowledge to be obscured and limited for the reuse. At the same time, this corresponds to semantic gap for 
image interpretation processes. In order to solve the semantic gap problem, there is a need to make all definitions about 
domain that will allow the semantic interoperability of the data. For privatize the prior knowledge and to extract information 
from the image is important for  the process of conceptualization information in image analysis. Establishing a shared 
conceptual model in a domain, ontology provides a formalized structure, defining and associating the spatial data in 
semantic form, in a suitable form for natural language processing and in a way that machines will understand. In this study, 
it is focused on the use of ontologies in object-based classification of images obtained by remote sensing. For this purpose, 
a semantic network model has been proposed that will enable interoperability and reuse for image analysis processes. As a 
result of this study, semantic network model and its possible contributions are discussed for digitalization of urban areas 
and the establishment of smart city infrastructure.  
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ABSTRACT: GRACE (Gravity Recovery and Climate Experiment) satellite system, operated by NASA and DLR, has 
provided high-resolution information (up to 150 km) about the static and dynamic structure of the Earth's gravity field 
between 2002 and 2016. The GRACE mission, especially known for its sensitivity to the hydrological events and their 
temporal changes, has been used in a variety of geodetic and geodynamic studies, such as monitoring variations in the total 
water storage on the land, the ocean bottom pressure etc. One of the most important products of the GRACE is the so-
called Equivalent Water Thickness (EWT). This data is used to determine the total mass storage. The EWT data can be 
derived from monthly spherical harmonic coefficients (L2 data) or as the final solutions (L3 data: filtered solutions) on the 
1ox1o or 3ox3o sized physical surface parts provided by the process centres such as CSR (Centre for Space Research), JPL 
(Jet Propulsion Laboratory), NASA-GSFC (Goddard Space Flight Centre). The most recent L3 data is the Mascon (Mass 
concentration) solutions which are provided region by region, basin by basin or Mascon by Mascon. For analysing the 
EWT time-series, commonly, a harmonic regression model including overall trend, annual and semi-annual periods is used. 
Generally, it is assumed that only white noise exists in the data. However, the EWT time-series may contain different 
coloured noises, such as flicker noise, random walk noise, etc., as in every kind of geodetic time-series. Considering these 
noises in the harmonic regression model is essential because neglecting them in the analysis misleads the statistical 
decisions about the deduced parameters. In this study, therefore, we investigate the noise characteristic of the basin-by-
basin GSFC-Mascon EWT data between 2003 and 2016. For this aim, the log-log Power Spectral Density (PSD) plot of 
the EWT time-series associated with each basin of the continents except for the Polar Regions is examined. It is known 
that the slope of the log-log PSD plot gives information about the spectral index of the noise in the time-series: the spectral 
index is 0, -1 and -2 for white, flicker and random walk noise, respectively. The estimated slope of each log-log PSD plot 
of the EWT time-series used in this study is significantly different from zero. The average value of the spectral indexes for 
the basins are about -1.3±0.3. In other words, the EWT data contains coloured noises (dominantly flicker noise) rather than 
only-white noise. These estimated spectral indexes and their confidence regions are given in the spatial domain to discuss 
the noise characteristics of the GRACE-Mascon EWT solutions.  
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ABSTRACT: As time progresses and technology develops, the effects on people's lives increase. While scientists are 
mobilizing their opportunities to continue living in healthier, more comfortable environments, new technologies continue to 
contribute to them. Smart cities are defined as the cities where common living spaces are capable of performing the activities 
that must be carried out with technological opportunities, fast and with minimum human labor. One of the best definitions of a 
smart city, no end point, but rather a process, or series of steps, by which cities become more ‘livable’ and resilient and, hence, 
able to respond quicker to new challenges. The main concept is livable, not static cities. It is important to define the key areas 
crucial for building more sustainable, resilient and responsive cities. Smart transportation, public administration, governance 
and public services including utilities as well as the health system and education. In almost all of these areas, a geospatial 
component together with new technologies has an important role. Digitalization, which expresses technological structuring in 
order to achieve the highest efficiency with minimum effort, refers to the transformation of the corporation with the overall 
business processes. Industry 4.0, with its emergence philosophy, means that objects in the modular structured smart factories 
follow the physical processes with cyber-physical systems and communicate with each other and with people. Thus, it is aimed 
to make decentralized decisions on the spot quickly and accurately. This study will examine the impact of the technologies 
emerging with Industry 4.0 and integration with GIS on the context of smart cities. Especially for smart cities and consequently 
for smart buildings, the Internet-based sensors of the emerging objects with Industry 4.0 provide the opportunity to collect and 
analyze all kinds of data for GIS on interactive maps. Data, which cannot be manually collected and analyzed, can have 
significant effects in the management and control process of obtaining and mapping instantly and quickly. Moreover, future 
forecasts can be realized as spatial based on maps via simulation techniques. The aim of this study is to reveal that new vision 
/ new applications for smart cities will be formed by using the basic Industry 4.0 components on the basis of GIS.  
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ABSTRACT: Oil is one of the most important substances causing marine pollution and it is one of the most difficult 
sources of pollution to remove contamination from marine and coastal environments. Oil that covers the sea surface 
damages the marine ecosystem and marine life because it prevents the oxygen cycle between the sea and the atmosphere 
and makes it impossible for marine organisms to reach oxygen. For this reason, the importance of rescue, protection and 
management of the marine environment against oil pollution (OP), which is the most serious pressure on the marine 
environment, is once again revealed. The most important factor in the fight against OP is the time factor, due to a number 
of reasons such as mixing with sea, the difficulty of cleaning up if it reaches the shores, and the fact that living things are 
free of oil. The investigation and preparation of OP for both pre-accident safety measures and post-accident response 
operations consists of a series of procedures. Operationally, the areas with the highest risk should be identified in order to 
decide the type of accident and response capability and the measures to be taken. In order to determine and predict the 
behavior of oil spill in which marine environment conditions and possible movements, it is necessary to obtain 
information on wind and currents at sea. The strategy for the placement of materials and equipment should be determined 
and the areas where the oil to be collected temporarily from the sea to be collected should be determined and the disposal 
methods should be decided. Recent investigations approved that UAV could provide an effective, low cost way to 
conduct surveillance of oil spills (Marques, et al., 2015; 2016; Gazioğlu et al., 2017). Especially in emergency 
intervention applications that need to be decided quickly, UAV systems can generate data through operators who have 
been trained for a short time, as well as provide a wide area of perception through autonomous systems. UAV systems 
will be able to direct cleaning intervention teams in a short time to prevent casualties. The next important step is to ensure 
that the environmental impacts that may arise after the accident are taken as soon as possible. However, the limited 
computational capability and low energy resource of UAVs present a significant challenge to real-time data processing, 
networking and policy making, which are of vital importance to many disasters such as oil spill detection. 
On the other hand, a number of image processing techniques and multi-functional computer programs are needed to 
interpret the data obtained from UAVs in terms of coastal management. Marine Environment Simulators (MES) are one 
of the most important multi-functional programs for the marine environment. MES are a crisis management simulator 
that provides a model for resource protection, especially for the protection of coastal areas against OP. In this study, it has 
been shown how unmanned aerial vehicles and MES are used for this purpose and how this combination will increase 
safety measures and intervention operation in OP researches.  
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ABSTRACT: Monitoring and the modelling of the urban area is important in terms of being a base data for planning studies. 
The opportunities provided by today's technology also facilitate the monitoring of large and complex urban areas. One of the 
methods that provides this is remote sensing techniques. Despite the complexity of the spatial and spectral diversity of the 
urban environment, remote sensing techniques can be used to evaluate, define and classify different urban environments at 
different resolutions. In particular, use of time series satellite images which become more and more imperative due to the 
complexity of urban dynamics is allowing for more accurate monitoring and understanding of urban expansion. The main aim 
of the study is that to determine the suitable method to distinguish the urban pattern types which are heterogeneous classes. 
The urban area of Istanbul, which has different urban pattern types, has been chosen as the study area. Landsat-8 and Sentinel-
2A medium resolution satellite images were used as images in the study where Support Vector Machines (SVM) and Maximum 
Likelihood (ML) classification methods were used. SVM method was applied separately for all kernel types as polynomial, 
linear, sigmoid and radial basis. In order to compare the accuracy of the classifications, the Maximum Likelihood method was 
chosen as an alternative method. Classification accuracy was calculated by comparing with urban pattern type’s data obtained 
by urban pattern matrix in GIS.  The urban pattern matrix separates the urban patterns according to the covering area of the 
building surfaces in a grid area and differentiation of distribution of buildings within the grid area. The main reason why 
classification accuracy is compared with these data is that evaluations can be made on a model that accurately represents urban 
surface characteristics and urban morphology. All the results obtained in the last stage were compared in SPSS program and 
the most suitable method for urban pattern classification was determined. As a result of this study, SVM and ML methods are 
presented with their advantages and disadvantages. In addition, Sentinel-2A and Landsat-8 images were compared in terms of 
productivity in urban pattern classification. It is thought that the obtained results will provide an important input for the efficient 
use of the remote sensing techniques in monitoring the urban pattern changes that has heterogeneous classes which are difficult 
to distinguish.  
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ABSTRACT: The Konya-Karapinar basin, in central Turkey, is affected by several environmental issues hampering the 
sustainable development of the region. Natural resources overexploitation, climate change, land degradation and subsidence 
heavily threaten the area; accordingly, efficient land and water management practices need to be carried out to preserve this 
region which is of strategic relevance for the Turkish economy. In such a context, the integrated use of remote sensed data 
acquired by space borne Synthetic Aperture Radar (SAR) and optical sensors may support the assessment and mitigation of the 
risk induced by natural and human-made hazards occurring in the area. In this work, we apply multi-temporal Differential SAR 
Interferometry (DInSAR) techniques to medium- and high-resolution SAR data (ENVISAT, Sentinel-1, TerraSAR-X) for the 
analysis of regional and local surface deformations occurring in the area. In particular, the datasets were processed through the 
Small Baseline Subset (SBAS) approach to generate velocity displacement maps and Line of Sight (LOS) time-series overall 
spanning the 2002-2018 period. Results allowed to detect a wide land subsidence affecting the basin as well as localized 
deformation  phenomena (e.g., sinkholes) threating private and public assets. When both ascending and descending orbits were 
available, the displacement components were derived pointing out the direction (prevalently, vertical) and the rate (more than 
1 cm/year) of the ground movements during the investigated period. Furthermore, optical datasets (e.g., Landsat, Sentinel-2) 
were properly processed by applying classification methods to retrieve information about land cover classes and changes 
pointing out, during the observation period, a significant increase of irrigated fields and artificial surfaces against a decrease of 
natural vegetation and water bodies. The integration of DInSAR-based deformation results with optical-based analyses allowed 
us to investigate the correlation between subsidence phenomena and driving factors, pointing out that the main anthropic 
pressure is represented by agricultural practices relied on uncontrolled irrigation and groundwater use making the region 
extremely vulnerable to environmental degradation. 
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ABSTRACT: Nowadays, underwater modeling or creating Digital Elevation Model (DEM) are required for the modeling of 
numerous coastal processes including tsunami propagation and inundation, storm-surge, and sea-level rise. Multi-beam 
echosounder systems (MBES), single beam echosounder systems (SBES), Side-scan sonars (SSS) and airborne lidar 
bathymetry (ALB) systems are used to create DEM’s for examination seafloor topography. In this study, data densities, grid 
spacing and interpolation methods that are likely to affect the final product are evaluated comparatively. The purpose of this 
study is to determine the effect of these variable parameters on the final product and try to obtain an accurate result from the 
single beam data by considering the multi-beam data as a reference. Two sets of data were collected from the sea bottom by 
MBES and SBES in the same area. The area has a rectangle shape with approximately 840 m width and 1100 m length. The 
multi-beam data has 73982 points and 100% seafloor coverage. The Single beam data has 3261 points with parallel 15 lines 
and the line’s lengths are approximately 1100 meters. The Single beam data is modeled by 6 different interpolation methods 
(IDW, Kriging, RBF, Modified Shepard, Nearest Neighborhood, Linear Triangulation), and changing data densities and grid 
spacing and necessary statistical data were obtained. Furthermore, these models are compared with the multi-beam data that 
accepted as a reference. As a result, it was tested how to construct a digital bathymetric model close to the multi-beam data 
using the single beam data fitting to international hydrographic survey standards. 
 
Keywords: Digital bathymetric model, DEM ( Digital Elevation Model) , single beam (SB) data , multibeam data (MB), 
interpolation. 
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ABSTRACT: CNNs have become more crucial for many tasks in computer vision and machine learning like semantic 
segmentation or object detection. In this study, the current popular 3D semantic segmentation methods will be examined 
in terms of outdoor segmentation. Three dimensional semantic segmentation has recently become a popular research area. 
The analysis of point clouds was initially used for indoor scene segmentation and then became an important element in 
outdoor applications. Three dimensional semantic segmentation of unstructured point clouds is a wide and open field of 
research area. Many methods have been developed for 3D semantic segmentation. Most of the current methods in computer 
vision and machine learning include CNN as a basic element. The specified methods will be trained separately using 
semantic3d data set. The resulting models will be applied on the test data. PointNet ++ and SnapNet methods will be 
compared. Semantic3d data will be used in the study. The dataset was created as dense point clouds obtained by terrestrial 
laser scanner and it contains 8 semantic classes. PointNet++ uses a hierarchical neural network that applies PointNet 
recursively on a nested partitioning of the input point set. The originality of SnapNet method is that features are simple 2D 
primitives: snapshots of the point-cloud. Labelling is performed in a 2D image space where the segmentation networks 
proved to be very efficient. The obtained models will be applied on the test data. The evaluation methods of the results 
were chosen as the main segmentation evaluation measure of Pascal VOC, Intersection over Union (IoU) averaged over all 
classes and mean class intersection-over-union (mIoU). The results will be presented in separate tables for each method. 
Thus, an examination will be made about which method is better for 3D semantic segmentation in outdoor scenes. 
Evaluation of the results will be presented in the results section in the form of tables and figures. These evaluation methods 
allow comparison with other studies. 
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ABSTRACT: The spatial and non-spatial component in strata management are separated in the current 2D cadaster system. 
Furthermore, this 2D information may not be able to serve complex situations. The 3D strata acquisition and 3D modelling 
are important for management of strata title - Right, Restriction and Responsibility (RRRs). This means there is a need for 
the system to be extended into 3D cadaster environment. One of the data acquisition techniques such as LiDAR from 
Mobile Laser Scanning (MLS) could be utilized as 3D data source. This research also discusses the 3D geospatial objects 
generated from the captured point-clouds, modelled in SketchUp and transformed into IndoorGML. In this study, Web 
application is developed as a platform for generating an integrated XML-IndoorGML schema. Thus, this research 
contributes on 3D strata modelling especially for the development of 3D strata registration.  
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ABSTRACT: Founded in July 2017, Yer Çizenler is a local NGO based in Istanbul supporting the production of open and 
participatory geospatial data through OpenStreetMap with the use of free and open-source tools. Yer Çizenler has partnered 
with Humanitarian OpenStreetMap Team (HOT) following its foundation as part of the “Crowdsourcing Non-Camp Refugee 
Data Through OpenStreetMap” project, with the aim of providing an Arabic basemap to Syrian refugees in Turkey, siding with 
the refugee community on the field to collect and access relevant service data in Istanbul. With the experience gained from the 
project, in addition to participating in the communication and coordination networks of NGOs in Istanbul working with refugees  
Yer Çizenler moved on to pursue its advocacy for the use of OpenStreetMap data in social and humanitarian context. 
Collaborating with universities through research centers and student clubs such as local Youthmappers chapter, Yer Çizenler 
are organizing mapathons and workshops in universities with the university students to widen its user base in Turkey with 
younger mappers, also supporting the Turkish MissingMaps community led by MSF-Turkey by participating in the mapathons. 
Yer Çizenler is also in collaboration with the educational commission of the Turkish Chamber of Survey and Cadastre 
Engineers on developing workshops and trainings on OSM data, QGIS, field data collection and organization with open tools, 
GNU/Linux, PostGIS, Geoserver, and Leaflet. Through ongoing activities, Yer Çizenler is aiming to be in tight communication 
with the active editors from the national OSM community. This happens through getting in touch with the contributors of the 
data during validation in order to improve the data quality of the community editors, or during the workshops held on Friday 
afternoons at Yer Çizenler office where the team focuses on a specific type of data, issue or an open data tool or software 
together. With the presence and participation in the Turkish OSM community, Yer Çizenler aims to help the Turkish OSM 
community to widen, develop and improve in data quality and become the official hub of the community in the long term. 

 
 
Keywords: OpenStreetMap, VGI, open geo-data, crowdsourcing 
 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:116/163 The Abstract Book of ISAG2019



International Symposium on Applied Geoinformatics (ISAG-2019) 

Indoor Navigation System of Faculty of Civil Engineering, ITU: A BIM Approach 

Berk Tarihmen 1*, Benay Diyarbakırlı1, Mustafa Onur Kanbur1, Hande Demirel 1 

1Istanbul Technical University,  Faculty of Civil Engineering, Department of Geomatics Engineering, Istanbul, Turkey  
(tarihmen@itu.edu.tr); ORCID 0000-0002-3545-6118 
  (benaydybkrl@gmail.com); ORCID 0000-0002-3790-9547 

    (monurknbr95@gmail.com); ORCID 0000-0001-5946-3999 
 (hande.demirel@itu.edu.tr); ORCID 0000-0003-0338-791X  

ABSTRACT: Cities have great influence on economic and social structure of countries. They are significant places 
where people live, where companies manage their business and which goods and services are provided. Also, they have 
important role of the consumption of energy and resources. So, this case make developing smart cities necessary. There is 
no universal or specific definition of smart cities. It can be said that smart cities are digital platforms that serve people 
living in the city to improve their life’s quality and satisfy people’s needs. Expectations from the content of smart cities 
can vary from person to person and from city to city. Every city has different needs and expectations with respect to the 
problems at the city. Smart cities bring solution to the problems of cities such as traffic management, saving water, 
reducing carbon emissions, etc. In addition to these examples, reducing waste of time is another solution resulting from 
smart cities. In many cities like metropolitans, activities carried out by people are time consuming due to population 
surplus. So, the navigation technology for smart cities contribute to reduce waste of time in crowded metropolitans. The 
navigation is widely used for cities. Generally, it provides 2D spatial information about destination point. On the other 
hand, people spend the most of their times in indoor locations. But 2D information is not enough for smart cities due to 
lack of visualization and geometric information. This problem can be solved by using Building Information Modelling 
(BIM) approach. BIM is collaborative method that creates and manage more detailed information of a building. Firstly, 
the main advantage of BIM is to provide collaboration between different disciplines. Every person from different 
disciplines can use the same set of standard and process. Also, BIM provides correct geometric information by improving 
visualization of buildings. In addition, BIM can lead to reduce the cost of project and contribute to facility management. 
To summarize, BIM makes city smart by providing easy access to information. When BIM and GIS are integrated, BIM 
approach can provide correct visual information, path computation, and representation of navigation route and to consider 
obstacles for indoor navigation process. This process consist of some steps such as creating the model of the building 
(IFC), transforming IFC to Indoor GML and transforming Indoor GML to City GML. Creating City GML provide easy 
access to 3D spatial information for smart cities. This paper explains the creation of indoor navigation system for Istanbul 
Technical University Faculty of Civil Engineering with BIM Approach. 

Keywords: BIM (Building Information Modelling), AEC (Architecture, Engineering, Construction), GIS (Geographic 
Information System), Indoor Navigation. 
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ABSTRACT: With the rapid urbanization rates in World cities, the increasing population leads to the inadequacy of the 
existing urban infrastructure and creates new requirements in the cities. On the other hand, the rapidly evolving and human-
life included technology also affects the cities in both social and spatial dimensions. The increasing population and structure 
intensity in the cities encourage citizens to spend most of their time in indoor spaces. Although most of the resources in the 
past have been devoted to mapping outdoor spaces, nowadays the modeling and mapping of indoor spaces have and, in the 
future, has given a different dimension to spatial data.  In today's world, navigation is an important cognitive task that 
enables humans and vehicles to traverse in a complex environment. It can be defined as the system which allows the fastest 
way to reach the destination. The navigation systems for outdoor spaces work with spatial data such as the address, transport 
network and the instantaneous location produced by GPS signals. The use of navigation systems in interiors has become a 
necessity due to the rapid development of technology, urbanization, change in urban activities, and digitalization. Indoor 
space differs from outdoor space in many aspects. There are spatial data standards such as BuildingSmart’s IFC and OGC’s 
CityGML which provide a representation of indoor spaces. In the context of indoor navigation applications, these standards 
are not enough in all circumstances. In this paper, the main characteristics of indoor space within similarities and differences 
with outdoor. In this paper, the key features of indoor space, similarities, and differences between interior and exterior, and 
the requirements of indoor data standard will be examined. The efficiency and sufficiency of existing data standards for 
indoor spaces will be discussed within the examined requirements of the indoor data model. Consequently, the key features 
OGC's IndoorGML (data model, UML diagrams, interoperability with other data standards etc.) will be presented and 
evaluated for indoor navigation applications. 
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ABSTRACT: Water is essential for every form of life, for all aspects of socio-economic development, and for the 
protection of sustainable ecosystems. Reservoirs created by dams are used to accumulate water and are of industrial, 
agricultural, social and cultural importance. Climate change have significant impact over the water cycle, altering rainfall 
patterns and affecting the availability and quality of both surface and groundwater, agricultural production and associated 
ecosystems. Increasing variability of rainfall can influence the flow of water in surface systems and the rates of recharge 
and discharge from aquifers.  As in many countries, dams also play an extremely important role for water resources and 
energy production in Turkey. One of these dams is the Ayrancı dam on the Karaman border of Konya, built between 1956 
and 1958 for irrigation and flood control, and is strategically important for both rural and regional development. According 
to DSI data, in 2016 and 2017, there was an increase in the water level of many dams in relation to annual and seasonal 
precipitation values. Today, in space technologies, including remote sensing, it is possible to detect changes in water level 
due to annual rainfall and thus detect drought / flood events. The aim of this study is to monitor the water occupancy rate 
of Ayrancı Dam due to the changes in the surface of the water by using satellite images taken on two different dates and to 
relate them with seasonal rainfall rates. In this context, different image processing steps such as digitization, thresholding, 
spectral indexes, classification (supervised and unsupervised) change detection processes were applied to Sentinel 2 L1C 
images dated April 2016 and 2017. In the change detection step, the post-classification change detection method was 
applied and the changes were evaluated qualitatively and quantitatively. The efficiency of using different methods and 
multi-temporal Sentinel data is outlined by comparing the calculated surface water areas.  
 
 
Keywords: Remote Sensing, Spectral Indexes, Classification, Change Detection, Sentinel 2A. 
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ABSTRACT: Index based approaches are proved to improve the performance of land-cover/use (LCLU) determination 
from satellite images. In addition, spectral indices derived from multi-temporal satellite images enable continuous 
monitoring of the crops and plants in their growing seasons. Changes on starting time and duration of phenological stages 
of plants and crops also necessitate the continuous monitoring. This is particularly essential for critical agricultural products 
such as olive in Turkey. Olive trees are expanded to Aegean, Mediterranean, Marmara, South-East and Black Sea regions 
of Turkey and olive production has vital importance in Turkish economy. Sowing different crops inside olive orchards is 
prevalent to exploit large available flat space between olive trees. Different spectral characteristics of soil, grass and 
potential sowed crops among olive trees modifies the certain spectral characteristics of trees and makes analysis more 
challenging. In this study, a sample set consists of 50 olive orchards, 40 agricultural fields and 25 bareland parcels, which 
are located at the south and east of Edremit region, Balikesir in Turkey, are randomly selected to evaluate the effectiveness 
of spectral indices in identification of olive trees and monitoring their responses in the growing season. Ten spectral indices 
are calculated for 18 Sentinel-2 Level 2A images acquired between April 2017 and May 2019, for monitoring the spectral 
characteristics and separating three classes that are olive, agriculture and bare lands. Multi-temporal index profiles of 
Difference Vegetation Index (DVI), Red Edge Normalized Vegetation Index (NDVIre), and (Blue+Green+Red)/3 provided 
best identification for olive-agriculture, olive-bareland, and bareland-agriculture respectively among ten indices. The multi-
temporal stacks generated from these indices were subjected to classification to verify the profile based analysis. In 
addition, the two lowest correlated indices that are Green Normalized Difference Index (GNDVI) and Normalized 
Difference Tillage Index (NDTI) were included to classification process in order to evaluate the relationship correlation 
metric and classification accuracy.  DVU classification results showed that 90% and 100% accuracy values were obtained 
for olive and agriculture classes, respectively; NDVIre classification illustrated 85% and 70% accuracy values for olive 
and bareland classes, respectively. (Blue+Green+Red)/3 ratio index classified agriculture and bare land with 100% and 
70% accuracy values respectively. NDTI provided good results for classification of olive and agriculture with 76% and 
100% accuracy values while NDRE was not successfully classified bare land and olive. Using only one index to distinguish 
three classes from each other, NDVIre produced best classification result with 82% overall accuracy and with 74% kappa.  
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ABSTRACT: Land use/land cover (LULC) maps represent a primary requirement for several geospatial applications 
around the world such as change detection, time series analysis, environment and urban researches. Mapping LULC from 
remote sensed data based on satellite image classification handle the rapid changes in extensive geographical areas. 
Several effective and efficient mechanisms suggested for supervised satellite image classification. Neural networks 
machine learning algorithm became a major method in supervised satellite image classification. The objective of this 
article is to employing neural networks as machine learning algorithm for LULC mapping. The study applied in Ankara 
area, which is the capital city of Turkey. This work utilized free Landsat 8 satellite images with Operational Land Imager 
OLI sensor to implement the analysis. The images were obtained and processed in ArcGIS software. Then, the machine 
learning data set developed by using Python scripting language. Every band out of the Landsat 8 image bands consider as 
input explanatory variable, while the target output defined based on visional interpretation. The training dataset built 
based on signature file and random sample points. The training dataset divided to three sections, one for training, second 
for validation and the last section for testing. The training and testing processes were implemented based on Google 
Tensor Flow Keres library from Anaconda distribution. Feed forward neural network structure implemented with 500 
neurons in the hidden layer. Confusion matrix used as accuracy assessment metrics to measure the performance of the 
developed model. The overall accuracy of the developed model was 92%. In terms of overall accuracy and robustness 
machine learning neural networks algorithm was effectively implemented and the LULC map produces. The model 
gained high accuracy that it is satisfied the geospatial accuracy target. The consequence shown the competence of 
Machine learning neural networks algorithm to generating LULC maps from Landsat 8 satellite images.  
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ABSTRACT: Airborne Laser Scanning (ALS) point cloud classification is gaining its popularity corresponding with the 
increasing size of available ALS data in the last decade. While the classification is based on the different representation of 
the point cloud, such as top-view pixels or voxels, raw point cloud classification offers more detailed classification results; 
thus, it gives a better understanding of the three dimensional (3D) objects in the studied area. This study evaluates the 
performance of feature selection for ALS point cloud classification using 3D neural network classifier. The framework 
consists of three parts: i) feature extraction, ii) classification with neural network iii) quantitative evaluation of the 
classification results. The first part of the study includes feature extraction from the point cloud data. The feature extraction 
consists of three groups of features, namely, Light Detection and Ranging (LiDAR), geometry, and color based features. A 
LiDAR data have, in addition to its 3D information, intensity, which shows reflected energy from the ground object and 
multi-echo information, which defines the order of transmitting pulse. Height based features, which are dependent on the 
local neighborhood of the point, are also considered in the group of LiDAR features. Eigenvalues of a point define the 
geometry of the point; therefore, those feature descriptors form geometric features group. Airborne LiDAR data do not 
have color information, thus a true-orthophoto is used to get color information of each point in the point cloud.  In the 
second part of the study, feature groups trained and tested using a conventional 3D neural network with stochastic gradient 
descent optimization algorithm. A data augmentation technique is applied before training in order to improve classification 
results and to prevent from class imbalance problem. The classification is performed on four urban classes, named as ground  
building, tree, and car.  At the last part of the study, quality metrics are calculated for each group of features and the results 
are compared with each other. According to the results, it is observed that LiDAR with color features has better accuracy 
with respect to geometric features. 
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ABSTRACT: Road surface and its surroundings are used to generate road inventory information such as on-road 
information (road surfaces, road signs, roadside), roadside information (traffic signs, light pole, trees) and geometric 
elements (road cross section, horizontal and vertical alignment, sight distance assessment). Road inventory information can 
be used variety of application such as intelligent transportation system (ITS), urban planning, 3D digital city modeling, 
generating high-definition roadmap, architecture and façade measurement and civil engineering. Data obtained from 
different surveying techniques can be used to generate road inventory information. These methods and systems include 
classical geodetic methods (GPS, Total Station), satellite imagery, aerial and terrestrial photogrammetric techniques and 
LIDAR (air, mobile and terrestrial) systems. These systems may have different advantages and disadvantages. To overcome 
this, data obtained from different systems should be used. In this study, data obtained from two different systems such as 
airborne LIDAR and photogrammetric system were used. In this study, it is aimed to extract and detect on-road information 
(road surfaces, road signs and roadside) and calculating geometric parameters of the road by using Airborne Lidar (ALS) 
data and orthophoto. It is aimed to determine road surface and boundaries by using ALS data and detect lanes on the road 
surface by using orthophoto. Road lane markings were extracted from orthophoto using image processing techniques. The 
road centerline points were extracted by vectorizing the lane lines. Afterward, filtering were performed in order to clean 
non-ground objects in ALS data. So, the objects around the road were filtered to facilitate the determination of the road 
surface and increase the accuracy. Thereafter, cross-sections were taken using road centerline points within filtered LIDAR 
data. In order to find points of road axis each cross-section is divided into grid parts. The curve fitting method was applied 
to the points in each section and the points of road axis were determined from the intersection of fitting lines. Using these 
point information geometrical elements of highway such as cross-sectional and longitudinal slopes were calculated. 

Keywords: Road Detection, Airborne Lidar, Road Geometry, Remote Sensing 
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ABSTRACT: The densely, high accuracy and rapid collection of geographical data for road surface and surrounding 
objects and the extraction of meaningful information from these data increases its importance in line with technological 
developments. Artificial intelligence studies and developments in cloud technology have affected the automotive industry 
as well as every sector and have enabled the development of driverless vehicle technology. Designing and development of 
self-driving vehicles has been great interest to world-renowned automotive manufacturers (General Motors, BMW, Audi, 
Tesla...) and information technology companies (Google, Uber, Apple…). To ensure autonomous driving, these vehicles 
are equipped with different sensors such as radar, lidar or camera. However, these sensors are not sufficient for autonomous 
vehicles to detect their environment. There is a need for maps designed to understand the traffic situation far beyond the 
reach of these sensors and to make instant decisions while driving. In order to safely driving with autonomous vehicles, 
high definition maps which contain detailed information for road surface and its surrounding objects with high precision at 
centimeter-level must be used instead of commonly used navigation maps. High-resolution maps must contain all the details 
that a normal driver needs to see on and around the road in order to ensure a reliable ride. In order to create high resolution 
maps, 3D geographic data with high accuracy of the objects in and around the road is required. Many different measurement 
techniques are used to obtain the dense point cloud data of the road and its surroundings. These methods and systems 
include classical geodetic methods (GPS, Total Station), satellite imagery, aerial and terrestrial photogrammetric techniques 
and lidar(air, mobile and terrestrial) systems. Although some of the methods used for road inventory mapping (air, terrestrial 
and mobile lidar) are costly, considerable technical knowledge and experience is needed for the processing and storage of 
data. Mapping the road surface and its surroundings with conventional measurement methods is time consuming and costly 
because it requires intensive labor. In this context, in recent years, the development of mobile mapping systems (MMS) 
consisting of low-cost sensors and the development of algorithms for the evaluation of the data obtained from these systems 
have become increasingly popular. In this study, a road route was chosen at Davutpasa Campus. Control points were 
positioned along the route, and the road route was recorded using a low cost mobile mapping system including a high-
resolution camera. By using classical geodetic methods, the road details (lane, pavement, etc.) were measured on the same 
road route and they were used as a reference data. By means of control points and the related photogrammetric software, 
point cloud data were generated. Road details (lane, pavement, etc.), which are important components of HD mapping, 
were extracted from these point cloud data. Then these data were compared with reference data and the results were 
analyzed. 
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ABSTRACT: In Structure from Motion (SfM)-photogrammetry, sufficient accuracy in terms of quality and quantity can 
be achieved when appropriate conditions are ensured, even with amateur devices. However, low-level aerial cameras are 
often embedded to low-cost unmanned aerial vehicles due to maximum flight efficiency and their limited capacity. These 
sensors are generally operated by rolling shutter which affects the image geometry. Unlike global shutter, a camera with 
rolling shutter creates the photograph by scanning line by line. In this study, two flights were performed by means of DJI 
Phantom 4 Pro to investigate the rolling shutter effect on the accuracy of photogrammetric product. Study area was a part 
of approximately 60 ha of Tasliciftlik Campus, Tokat Gaziosmanpasa University. Average speeds of the platform during 
photography were 8 m/sec and 12 m/sec. Obtained data were evaluated according to SfM workflow. The orthophotos of 
the study area were produced from aerial photographs both with and without rolling shutter correction provided by 
Agisoft Photoscan software. 24 ground control points located in the study area were used to strength the model and to 
make accuracy assessment. According to the results, total root mean square error values were improved from 6.33 cm to 
4.78 cm and 7.01 cm to 4 cm for the flights pertaining to the 8 m/sec and 12 m/sec, respectively. Thus, it can be said that 
better accuracy values can be obtained when rolling shutter correction are implemented during the process. Lower speeds 
may require multiple flight tasks depending on the extents of the study area. Therefore, it is more reasonable to fly at 
higher speeds and then apply rolling shutter correction to complete field work in less time.  
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ABSTRACT: Over the last 50 years, marine accidents have been analyzed by various researchers and institutions around 
the world using different methods such as FTA, AHP, Root Cause, Decision Tree and risk assessment of these accidents. 
Along with all the studies, even tough measures taken for maritime safety have an impact on minimizing the number of 
these accidents, they still occur. Turkey Maritime’s territory particularly İstanbul and Çanakkale (Marmara Sea and in 
Straight of Dardanels) regions have become very risky areas in terms of life, property and environmental safety due to the 
increasing ship traffic. In this study, the analysis of the marine accidents occurring in these two regions has been performed.  
In addition, the measures to be taken to reduce these accidents were evaluated and possible solutions were presented. It is 
aimed to establish a WEB-based Geographic Information System to be able to minimize marine accidents considering the 
risk assessment. For this purpose, the design of the layers (depth points, lighthouses, traffic ship routes etc.) and their 
features have been obtained. Maps of the study area were obtained from the department of Navigational Hydrography and 
Oceanography were digitized. Marine accident reports of the of the cases occurred between the years of 2003 and 2016 
were obtained from AAKKM (Main Search and Rescue Coordination Center). The data related to the reason and accident 
types, the name of ship, flag state, size of ships and location of the accident was analyzed. Altitude and latitude data of the 
location where the accidents occurred was transferred into the system (GIS). Other data was identified as attributes. All the 
significant statistical data were interpreted on maps and graphs. Having  these analyzes, a main source has been obtained 
for AHP (Analytical Hierarchical Process) which is a multi-purpose decision making method to be used in future studies. 
Anyone who wants to take advantage of the created system only needs to have the internet connection and Web browser. 
Thus, it will provide access to the system for the users during the navigation. The ArcCatalog and ArcMap modules of 
ESRI's software ArcGIS were used in the preparation of the system. ArcGIS Server and ArcGIS Online software were used 
while broadcasting the system through the internet. 
 
Keywords: Marine accidents, Web based GIS, Accident analysis 
 
 
 
 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:126/163 The Abstract Book of ISAG2019



 
 
 
 
 
 
 
 

International Symposium on Applied Geoinformatics (ISAG-2019)  
 
 

Qualitative and Quantitative Performance Evaluation of the Different Pansharpening 
Algorithms Applied to Landsat-8 Imagery 

 
Gizem Senel 1, Filiz Bektas Balcik 2, Cigdem Goksel 2* 

1Istanbul Technical University, Graduate School of Science, Engineering and Technology, Department of Geomatics, 
Istanbul, Turkey  (senelgi@itu.edu.tr); ORCID 0000-0001-6697-9213 

 
2 Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics, Istanbul, Turkey   

(bektasfi/goksel@itu.edu.tr); ORCID 0000-0003-3039-6846 / ORCID 0000-0001-8480-1435 

 
 

 
ABSTRACT: Landsat-8 images are widely used in several fields such as land cover mapping, agricultural or urban 
applications since they are free of charge and easily accessible. Landsat-8 OLI imagery has 30m spatial resolution in 
multispectral (MS) bands, while the panchromatic (PAN) band has 15m spatial resolution. Thus, there is a high demand 
for pan-sharpened Landsat-8 images for different application purposes. In this study, performances of different pan-
sharpening methods were evaluated for Landsat-8 OLI image using qualitative and quantitative analysis. Two different 
image fusion methods as Gram-Schmidt (GS) and Hyperspectral colour space (HCS) were applied to August 2018 dated 
Landsat 8 OLI image to create a fused image with 15m spatial resolution and five selected bands (visible and near infrared 
bands). The Normalized Difference Vegetation Index (NDVI), Normalized Difference Water Index (NDWI) and Enhanced 
Vegetation Index (EVI) were calculated using fused images. Different transects were selected for three land cover 
categories to evaluate the performance of the selected fusion methods. In the final step of the study, validation of the 
algorithms was assessed both qualitatively and quantitatively. Qualitative analysis was conducted according to visual 
interpretation while quantitative fidelity of these methods was analyzed by using root mean squared error (RMSE), Erreur 
Relative Globale Adimensionnelle de Synthese (ERGAS) and Relative Average Spectral Error (RASE). In addition, for 
the assessment of information presentation capacity, correlation coefficient between an index derived from the fused image 
and the same index derived from the original MS image was calculated. Visual and statistical results showed that HCS 
method was better than GS in the vegetation and water surfaces for the selected region.  
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ABSTRACT: Deep learning architectures have solved several computer vision tasks with an increasing level of difficulty. 
Image segmentation is one of the challenges solved by using deep learning. Generally, in image processing, image 
segmentation studies are defined as determining whether the relevant signal contains one or more objects and finding the 
location of each object in the image. In this context, while extracting different objects such as cars, airplanes, ships and 
buildings which are independent from background and objects such as land use and vegetation classes which are also 
difficult to discriminate from the background can be extracted. Moreover, in image segmentation studies, generally, various 
difficulties are often encountered such as projection center error, image blockage, disorder of background, lighting, shading 
that cause to fundamental modifications in the appearance of features. With the development of technology, obtaining high 
spatial resolution satellite and aerial images contain detailed texture information become easier.  Thus, the regional 
characteristics, artificial and natural objects can be perceived and interpreted. In this study, two different sets of images 
with their related labels were used to prepare datasets for the selected deep learning architecture. For road, 150 satellite 
images of size 1500 x 1500 pixels at a 1.2 m. resolution were used. Training with this larger data set is not efficient. Thus, 
smaller dimensions were used in this study. Selected images from data sets divided into small patches of 256 x 256 pixels 
and 512 x 512 pixels to train the system and comparisons between them was carried out. To train the system using these 
datasets, two different artificial neural network architectures U-Net and Fully Convolutional Networks (FCN) which are 
used for object segmentation on high-resolution images were selected. When the test data with the same size as the training 
data set were analyzed, approximately 97% extraction accuracy was obtained from high resolution UAV images trained by 
FCN in 512 x 512 dimensions. 
 
Keywords: Deep Learning, Image Segmentation, Fully Convolutional Networks (FCN), U-Net 
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ABSTRACT: Object classification and segmentation are very popular topics in photogrammetry, remote sensing and 
image processing related studies. Additionally, extraction of features like buildings, roads, cars etc. from aerial images is 
an important task with different application areas. With recent technological developments, large number of high-resolution 
images are available which can be used to extract these features accurately. However, this task is highly difficult to automate 
and still mostly relies on manual work from operators. Deep learning has been used as a prominent option to overcome of 
this problem. Despite the long history of deep learning, the availability of sufficient data and improved hardware are the 
main reasons for its increased popularity nowadays. In this study, extraction of buildings from high-resolution images was 
carried out using deep learning methods. Selected images from dataset which contains 180 satellite images (and their related 
labels) of size 5000 x 5000 pixels with 0.3 m. resolution were used for training of the system and validation. Selected 
images from the set divided into small patches of 256 x 256 pixels and 512 x 512 pixels to train the system more efficiently 
and comparisons between them were carried out. To train the system using this dataset, two different convolutional neural 
network architectures (U-Net and Fully Convolutional Networks (FCN)) which are used for object segmentation on high-
resolution images were selected and their performances were also compared. The creation of models and object 
segmentation processes were performed on Google Colab environment. The results show that, for extraction of buildings, 
U-Net performed better than FCN architecture. Because U-Net architecture works better to extract sharp-edge structures 
like most buildings. The performance of architectures may vary in extraction of features that have curved details such as 
roads or coastlines. 
 
Keywords: Deep Learning, Feature Extraction, U-Net, Fully Convolutional Networks 
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ABSTRACT: Transportation is a big concern in mega cities because of the urbanization. Since urbanization is rapidly 
growing process, performance of transportation infrastructure should be evaluated and monitored quantitatively and 
continuously. Lack of such monitoring leads expensive and pollutant transportation systems that decreases the mobility 
between people and goods. Different measures exist to monitor/evaluate a transportation network’s desired spatial aspects 
in literature. From those, "connectivity" and "accessibility" measures are the ones that lightening topological features of a 
transportation network and configuring its relation between land use/cover. Mentioned metrics necessitate a spatial 
analysis environment to obtain meaningful and illustrated results and Geographic Information Systems (GIS) have the 
ability to achieve these. Several GIS based methods, tools and methodologies were developed to calculate these metrics, 
yet desired integrated model does not exist as a compact tool. Also, existing approaches are mostly not open source. At 
this point, open source thinking has very beneficial contributes in terms of being free, available and manipulatable. In this 
study, algorithms of connectivity and accessibility metrics have been implemented by developing a software with using 
all-round open source approach. Developed software calculates and illustrates these metrics as an independent GIS 
software. Software requires minimum level of spatial data from user and simplifies the calculation processes with a user 
friendly interface. Furthermore, another important advantage of the software is that; an output map where the analysis’ 
result could be interpreted instantly can be obtained without the need of any GIS software.  
 
Keywords: Geographic Information Systems, Open source software, Transportation Performance Metrics, Accessibility, 
Connectivity 
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ABSTRACT: As one of the world’s largest oxygen producers and habitats, forests have a major impact on the lives of 
both humans and other living things. Protection of forests contributes to the creation of a more livable environment 
against climate change and global warming. In addition, preserving existing forests is more important than the growing 
new areas, as it is very costly to reproduce and takes a long time. The biggest share in forest losses belongs to forest fires 
(URL-1, 2018). Forest fires spread very quickly without early intervention and dozens or even hundreds of hectares of 
forestlands are disappearing until extinguished. In order to minimize these losses, early intervention should be ensured by 
early detection of fires and notification to teams. Nowadays, it is possible to detect fire or smoke instantly through fire 
observation towers and cameras placed in towers. At the same time, different sensors used in these towers use to 
determine the factors affecting the fire emergence and the probability of fire can be calculated. For these reasons, towers 
play a quite critical role in forest protection. For the most effective and fast operation of this protection mechanism, the 
location of the towers should be selected in the most appropriate way. This can only be determined precisely by analyze 
via an auxiliary decision making mechanism.  
The locations of the fire lookout towers to protect any forest area selected for this study can be determined in three-
dimensional (3D) environment by means of a software encoded in MATLAB environment. LiDAR technology creating 
point cloud data was used in the 3D data acquisition stage for the case study. This technology is based on the principle of 
detecting surfaces and objects using laser pulses. In recent years, LiDAR data in the field of remote sensing has taken 
place in many applications. LiDAR technology provides high precision data and minimizes the effects of possible 
negative factors during data acquisition. Innovations developed with the studies on LiDAR technology make this 
technology more preferable. In addition, this technology is an alternative to common problems of classical classification 
methods. 
At the stage of preparation of input data, the LiDAR data of the study area has been filtered and classified. Using this 
input data, the location of the towers that can see the maximum area was determined in the study area. In this process or 
visibility analysis, the smoke view, smoke height, camera angle of view, number of towers that will be established and 
tower’s height was taken into consideration. As a result, the number of towers according to the camera viewing angle and 
viewing range were determined to see the maximum area. The coordinate and position accuracy were confirmed by 
superimposing the result coordinates to Google Earth. 
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ABSTRACT: Nowadays, point clouds produced by LiDAR or photogrammetric methods are widely used in the generation 
of high resolution Digital Terrain Models (DTM). However, DTMs produced from LiDAR and photogrammetric point 
clouds cannot provide a smooth geometric representation in areas where water bodies exist. Therefore, in order to improve 
the representation, hydro-flattened DTMs generated by adding breaklines to the water body boundaries in the point clouds. 
The added breaklines creates a smooth surface over the water bodies. Determining and adding manually generated 
breaklines is a time consuming process. Therefore, this process needs to be automated. In this study, hydro-flattened DTMs 
have been produced by automatically determining the boundaries of water bodies using photogrammetric and LiDAR point 
clouds. In order to extract the necessary information from point clouds with high accuracy, filtering process was applied 
first. With this process, point cloud of the bare earth surface was obtained by removing the above ground objects in the 
point cloud. In addition, outlier points such as dips and peaks, which are frequently encountered in the photogrammetric 
point cloud, especially in the areas with water bodies, were determined by morphological operations and the height values 
of these points were corrected depending on the points having smooth distribution around them. Then, the planarity and 
curvature parameters were calculated from the point cloud to determine initial locations of water bodies. The boundaries 
of the water bodies were determined by applying a segmentation procedure using these initial positions. In the final 
processing step, hydro-flattened DTM was generated by using automatically determined boundaries of water bodies, and a 
fixed height value was assigned to the points within these boundaries. Boundaries of lake, stream and sea were determined 
by the proposed method which is applied in two different test areas. Accuracy assessment was performed by comparing 
the determined boundaries with the aerial images and vector data of the water bodies of the study area. In the light of the 
results obtained from the accuracy assessment, promising results were obtained with the proposed method. 

Keywords: Point Cloud, Water Body, Hydro-Flattening, Automatic Extraction. 
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ABSTRACT: The rapid changes in glaciers must be precisely mapped and continuously monitored to avoid any severe 
after affects like floods, avalanches, etc. In such situations, manually digitizing the movements of glaciers by experts can 
be time consuming, costly and may not be suitable for real application. Specifically, the recent surge of Shishper glacier in 
Hassan Abad village of Hunza, located in Northern part of Pakistan, has blocked the flow of river and created a small lake, 
which has become a threat to both livelihoods and infrastructure living downstream along the Karakoram High way (KKH) 
of Pakistan. In this study, we proposed a deep learning method using Convolutional Neural Networks (CNN) to 
automatically detect spatial and temporal changes in Shishper glacier using Sentinel satellite imagery. We employed U-
Net for semantic image segmentation to isolate the glaciers from rest of the land covers in the images taken between 
December 2018– May 2019 (latest 6 months). The neural network was trained on a set of image patches obtained from 
Sentinel satellite while the rest of the images were used for testing. Although, the deep learning based approaches require 
huge number of training samples, however, with efficient architectures like U-Net, it is possible to train the network with 
minimal training data. In addition, the training data samples were selected from those images which had minimal clouds to 
reduce the effect of noise on the classification accuracy. The glacier maps produced by the classifier for each month were 
compared with the previous month to identify the Glacier movements. For each year, a reference data was prepared 
manually by GIS experts. The reference images were binarized where white pixels represented glacier areas while rest 
represented non-glacier areas. An area-based comparison was performed to evaluate the performance of our method. We 
found that the proposed method was effective to track the spatio-temporal changes in the Shishper glacier with high 
accuracy. 
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ABSTRACT: A Digital Terrain Model (DTM) is a representation of the bare-earth with elevations at regularly spaced intervals. 
This data is captured via aerial imagery or airborne laser scanning. Prior to use, all the above-ground natural (trees, bushes, etc.) 
and man-made (houses, cars, etc.) structures needed to be identified and removed so that surface of the earth can be interpolated 
from the remaining points. Elevation data that includes above-ground objects is called as Digital Surface Model (DSM). DTM is 
mostly generated by cleaning the objects from DSM with the help of a human operator. Automating this workflow is an opportunity 
for reducing manual work and it is aimed to solve this problem by using conditional adversarial networks. In theory, having enough 
raw and cleaned (DSM & DTM) data pairs will be a good input for a machine learning system that translates this raw (DSM) data 
to cleaned one (DTM). Recent progress in topics like 'Image-to-Image Translation with Conditional Adversarial Networks' makes 
a solution possible for this problem. In this study, a specific conditional adversarial network implementation “pix2pix” is adapted 
to this domain.  
Data for "elevations at regularly spaced intervals" is similar to an image data, both can be represented as two dimensional arrays 
(or in other words matrices). Every elevation point map to an exact image pixel and even with a 1-millimeter precision in z-axis, 
any real-world elevation value can be safely stored in a data cell that holds 24-bit RGB pixel data. This makes total pixel count of 
image equals to total count of elevation points in elevation data. Thus, elevation data for large areas results in sub-optimal input 
for "pix2pix" and requires a tiling. Consequently, the challenge becomes "finding most appropriate image representation of 
elevation data to feed into pix2pix" training cycle. This involves iterating over "elevation-to-pixel-value-mapping functions" and 
dividing elevation data into sub regions for better performing images in pix2pix. 

Keywords: Digital Terrain Model, Pix2pix, Conditional Adversarial Networks, Digital Surface Model, Object Removal 
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ABSTRACT: Renewable energy is greatly important in today's World. The most common renewable energy is solar 
energy because it is easy to access. Therefore, solar energy production is one of the fastest growing renewable resources. 
Growth in the energy market has increased significantly in the world. When the energy supply, production, and 
consumption in Turkey are examined, the supply of non-renewable energy sources is quite high and most of the need is 
obtained from foreign countries. In this context, the evaluation of renewable energy resources in Turkey comes to the 
prominence and renewable energy in Turkey is quite developed quickly over the last decade. Renewable energy 
production related to solar and wind energy has emerged as the most dominant participant in Turkey. Because Turkey 
offers excellent natural conditions for solar power plants.The main objective of this study is to use a Geographical 
Information System (GIS)-based methodology and model for solar energy assessment using LIDAR-derived Digital 
Surface Model (DSM) to support the assessment of solar energy potential in urban areas. In this way, it is possible to 
make operational planning for the evaluation of solar energy potential in the Bergama, İzmir. LIDAR and meteorological 
data were used in the study. Firstly, LIDAR data were evaluated and three-dimensional modeling of the study area was 
created. After that, the meteorological data of the study area was processed. The solar energy potential map was produced 
by Solar Energy on Building Envelopes (SEBE) model and the solar energy potential on the building roof surfaces were 
calculated. Finally, the resulted solar energy potential on roof map was with values less than 900 kWh filtered out and 
suitable areas for solar panels on roofs were determines. The model which predicts the solar energy potential that saves 
time personnel and costs has been developed. It is expected that the study will be an example for determining the solar 
radiation potential in other areas. 
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ABSTRACT: MS is a disease caused by the perception and destruction of the protective sheath (myelin sheath) around 
the neurons carrying messages of the body’s antibodies in the brain and spinal cord as a foreign substance. Magnetic 
Resonance Imaging (MRI) systems are the most important tools used in the diagnosis and monitoring of the disease to 
detect MS lesions. Designing a computer-aided diagnosis system that could provide a secondary opinion to the physicians 
in diagnosis and treatment of MS disease could analyze and process these images to detect membership lesions by using 
Deep Learning (DL) techniques. Image segmentation, which is the one of the computer vision technique, is an important 
step to make this kind of the system; thus, segmentations algorithms, especially semantic segmentation, can help designing 
such a system. Deep Convolutional Networks (DCN), which is the state of the art in many visual recognition tasks, will be 
performed on MR images to identify MS membership lesions. However, lesion segmentation could be challenge task 
associated with segmentation problem in computer vision. On the other side, MR images, like CT, do not pose any uniform 
intensity scale because getting images from different scanners, even if different contrast, could add more complexity for 
the segmentation task. Some useful segmentation Deep Learning architecture such as U-Net and GAN could help solve 
this problem since these two network have become very popular in medical image analysis in recent years. In this study, 
ISBI2015 MS dataset, containing 21 images with T1-weight and FLAIR sequences in 3D NIFTI format, will be used for 
lesion detections by leveraging such networks. The U-Net architecture has already been employed to this dataset for training
The training results are very promising with high accuracy training and validation rate (%98 accuracy). Moreover, the 
experiments on the GAN architecture will be performed on the same dataset. Consequently, these two Deep Learning 
architectures which are state-of-the-art for medical image segmentation will be compared with their test performance on 
the selected dataset. 
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ABSTRACT: Soil salinization is one of the main environmental issues especially in semi-arid and arid regions of the world 
typically known by low precipitation rate, high temperature and evaporation values. Salt accumulation in soil constrains 
soil fertility in arable lands and diminishes sustainable crop production. Rapid population growth, and in turn, necessity to 
supply sufficient food has increased attention of decision- makers and soil scientists on monitoring and mapping soil salinity 
to mitigate with the loss of agricultural lands. To prevent soil salinization and promote management of saline soil, 
information on the spatial distribution of soil salinization is required. Monitoring salinization by traditional methods will 
require periodical and systematic field sampling which is usually a costly and time consuming process. Advances in remote 
sensing technology with new satellites and methods have provided fast, accurate and economic alternatives for detecting 
soil salinity in various field scales.  Appropriate methods to derive soil salinity parameters from remote sensing data that 
can be used for various environments and climate regimes are still in progress in parallel to developments in satellite 
technology. This study aims to map soil salinity by correlating Electrical Conductivity (EC) field measurements with three 
soil salinity indices derived from Landsat-8 OLI satellite image over the Bonab County of East Azerbaijan Province in Iran 
suffering from soil salinity. Totally 77 samples were acquired from the top 25cm of surface soil in Autumn 2014. After 
removing 22 outliers, 45 samples were used for modelling and the remaining 10 samples were utilized for validation. Linear 
regression analyses were conducted to correlate the field EC data with the corresponding three soil salinity spectral indices 
of the same sampling stations. The results demonstrated that all the three soil salinity indices derived from visible and near 
infrared bands of Landsat -8 OLI image predicted soil salinity with acceptable accuracy of R2  0.68 - 0.74 for regression 
model, and 0.72-0.78 for validation, respectively. 
 
Keywords: Landsat-8 OLI, Regression analysis, Remote sensing, Salinity indices, Soil salinity, Spectral bands. 
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ABSTRACT: Land Cover Land Use (LC/LU) maps provide significant source of geo-information to be used for variety 
of purposes such as monitoring of the Earth surface, landscape planning, city management and environmental modelling. 
The physical characteristics of land and how it is used by human are observed and mapped using remote sensing 
technologies. Different image processing approaches could be used to create LC/LU maps; more recently object-based 
classification is widely used to produce accurate LC/LU maps. Object based classification approach is prevailed over the 
other classification methods by making it possible to use the topological relationships between image objects, which are 
the smallest aspects of an image in object-based classification, and use supportive thematic data. Supportive thematic data 
can provide the diversity of LC/LU classes and increase the classification accuracy. In order to accurately map the 
increasing number of LC/LU classes including extensive thematic details, open source geo-information is an important 
source to be integrated with satellite images during the classification. Istanbul is selected as the study area for this research 
considering the variety of LC/LU classes it covers and being an important city for the country in terms of economy, 
population and cultural aspects. 
The aim of this study is to create Land Cover Land Use (LC/LU) map of a selected part of the Istanbul metropolitan city 
in Turkey based on an enhanced Urban Atlas nomenclature using object-based classification and Sentinel-2 images. Two 
different object-based classification approaches were carried out: one by only using satellite images and one by integrating 
open source geo-information and satellite images together to produce LC/LU maps. Classification accuracy of two LC/LU 
maps were compared and the impact of open source geo-information on the classification of different LC/LU classes was 
analyzed.  
 
Keywords: Open Source Geo-information, Sentinel-2, Object-Based Classification, Land Cover Land Use (LCLU) 
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ABSTRACT: Kayseri and Adana region of Taurus mountain belt is considered in the second range for iron mineralization 
in Turkey. This region is characterized by high-grade iron οre deposits under exploitation, development and exploration 
stage. The objective of this research is to assess the potential of Landsat-8 and Advanced Spacebοrne Thermal Emissiοn 
and Reflectiοn Radiοmeter (Aster) data for mapping iron oxide zones hosted by carbonates units in low vegetation cover 
in Tufanbeyli (Adana) and surrounding region. The methods used in this study for the detection of the iron oxides are Band 
Ratio (BR) and Feature-Oriented Principal Cοmpοnent Selectiοn (FOPCS). The results obtained have good correlation with 
high confidence percentages (>92%) in BR method for Ferric iron (2/1), ferric oxide (4/3) and ferrous iron (5/4 +1/2) of 
Aster and iron oxide (4/2) and ferrous iron (6/5) οf the Landsat-8. We note that the results obtained in this study using PC4 
of FOPCS depict an excellent spatial correlation by comparison with the previously mapped iron deposits. We conclude 
that the Landsat 8 OLI and Aster images present good precision for iron ore discrimination in low vegetation lands.   
 
Keywords: Iron oxide, Remote sensing, Landsat and Aster, Eastern Taurus  
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ABSTRACT: Digital Elevation Models (DEMs) is a collection of elevations (or depths) to represent the terrain surface. 
DEMs can be derived using elevation data from topographic maps or, directly, from stereo imagery, interferometric 
synthetic aperture radar or light detection and ranging (LiDAR). However, in case of using elevation data of topographic 
maps, data volume could be enormous with respect to the processing capacity of Geographical Information Systems (GIS), 
thus it could not be possible to produce a single DEM. In this case, several map-based DEMs covering the study area could 
be produced one by one and then merged, but edge effects between the borders of two adjacent DEMs may occur. In order 
to avoid or decrease the edge effects, DEMs are produced within not the original but the expanded boundaries of maps. In 
this study, with the aim of not only detecting the edge effects between the borders of two adjacent DEMs but also testing 
the approach of producing DEMs within the expanded boundaries of maps to avoid the edge effects, (1) the original 25K 
map boundaries are expanded to 6000 m, (2) 10-meter resolution DEMs are produced using the elevation and hydrography 
data within the expanded boundaries, (3) the original 25K map boundaries are expanded to 3000 m, (4) DEMs produced in 
the second stage are clipped using the boundaries obtained in the third stage, and (5) DEMs obtained in the fourth stage are 
merged and thus a single (i.e. mosaic) DEM is obtained. Finally, elevations of 1379 cell pairs occurred along the common 
boundary of DEMs are examined. As a result, the edge effects are decreased significantly by the approach of producing 
DEMs within the expanded boundaries of maps. 
 
Keywords: Digital Elevation Models, Edge Effects, Interpolation, Overlapping, Topographic Maps 
 
 
 
 
 
 

Volume 1 - No.1, ISBN: 978-975-461-563-0/2019, pages:140/163 The Abstract Book of ISAG2019



 
 
 
 
 
 
 
 

International Symposium on Applied Geoinformatics (ISAG-2019)  
 
 

Assessment of Machine Learning Methods for Seagrass Classification In The 
Mediterranean 

 
Tolga Bakirman 1*, Mustafa Umit Gumusay 2 

1 Istanbul Technical University,  Research and Application Center for Satellite Communications and Remote Sensing, 
Istanbul, Turkey  (tolga@cscrs.itu.edu.tr); ORCID 0000-0001-7828-9666 

2 Yildiz Technical University,  Faculty of Civil Engineering, Department of Geomatics, Istanbul, Turkey  
(gumusay@yildiz.edu.tr); ORCID 0000-0001-6464-919X 

  
 

 
 

ABSTRACT: Seagrasses are essential plants in marine ecosystems in regard to physical, chemical and biological cycles.  
They provide key functions for land and sea by producing and exporting organic carbon, regulating carbon dioxide, 
nutrient cycling, sediment stabilisation, preventing coastal erosion and reducing exposure to the bacterial pathogens of 
humans, fish and invertebrates. However, human activities such as mining, pollution and over fishing create a pressure on 
these plants and reduce the benthic biodiversity. Posidonia oceanica is an endemic seagrass species in the Mediterranean. 
Even though this species has been put under protection by EU legislation, the Bern and Barcelona Conventions, and 
national legislation, according to the International Union for Conservation of Nature (IUCN) Red List of Threatened 
Species, P. oceanica will qualify as vulnerable no further recovery plans are established, especially in the Western 
Mediterranean region. Therefore, in order to conserve seagrasses high resolution, accurate and temporal distribution maps 
are need to be produced. In this study, it is aimed to create seagrass distribution maps with machine learning algorithms 
namely as random forests and support vector machines using WorldView-2 imagery. In-situ data has been collected via 
underwater video and scuba diving for classification training and testing. Atmospheric, radiometric and water column 
corrections are applied for pre-processing of optical satellite image. The light penetration in the water is limited by depth. 
Therefore, we have limited our study area based on maximum depth of 20 meters. The classification accuracies are 
calculated as 94% and 71% for random forests and support vector machines, respectively. According to the results, it can 
be clearly said that random forests method is superior to support vector machines for seagrass mapping in our study area. 
The proposed framework in this study enables to rapidly produce seagrass distribution maps which can be used monitor 
temporal change for sustainable ecosystem. 
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There are numerous studies on runoff prediction in ungauged basins where predicted runoff has an important role in the 
first step to manage these basins as a hydrologic variable. This study was conducted on Al-Murr basin located in the north-
west of Nineveh province north of Iraq. A Computational Intelligent Model (CIM) based on artificial neural networks 
consisting of Radial Basis Function (RBF) and Nonlinear Autoregressive Network with Exogenous inputs (NARX) were 
developed to predict annual runoff. The model calibration and validation procedures were tested based on several errors 
criteria where the obtained performance accuracy reached 84.61%. The model gives very close predicted results with very 
small statistic errors for predicted period years from 2018 till the year 2049 then the model begins to collapse and its results 
are irrational. Soil Conservation Service (SCS-CN) method was adopted to determining annually runoff depth (actual and 
predicted) values which were used in comparison and analysis. Geographic Information System (GIS) was initiated through 
the primary available and estimated predicted data where the spatial distribution results for the actual and predicted runoff 
shows this basin will suffer from a shortage of water quantity in the predicted period where the overall average runoff will 
be decreased.   
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ABSTRACT: We investigate possible subsidence phenomena due to hydrocarbon reservoirs exploitation, based on the 
synergic use of InSAR and GPS data. In particular, our approach aims at analyzing any possible correlations between 
ground displacement fields and hydrocarbon extraction activities. Such analysis has been applied to the Ravenna coastal 
areas (Northern Italy) with particular care on Lido di Dante site, located in the proximity of Angela Angelina offshore 
platform. We exploited Sentinel-1 SAR images acquired along both ascending and descending orbit from 2015 to 2018, 
with a revisit time of six days from 2016. We selected the interferogram pairs setting the thresholds for the maximum 
spatial and temporal baseline to 100 m and 80 days, respectively. Then, the InSAR analysis has been performed by MB-
IPTA approach to retrieve deformation rate and time series. We also considered GPS data from all the continuous stations 
(cGPS) available for the study region in the 2004-2018 time-span, provided by public institutions and private companies. 
GPS data have been processed using the GAMIT/GLOBK and QOCA software, defining ground displacement time-series 
and velocities in the IGb08 reference frame. In order to compare the InSAR and GPS datasets we referred ground velocities 
from the two techniques to the same stable point, located in correspondence of a GPS station. Preliminary results show a 
general good agreement between the two independent datasets indeed the combined technique retrieved displacement rates 
consistent each other. In the proximity of Lido di Dante, i.e. the test-site, InSAR data show a subsidence of almost 4 cm in 
the considered time interval. In Ravenna, where it is installed the closest GPS station to Lido di Dante, we detected a 
smaller subsidence of about 1.5 cm from 2015 to 2018. Modeling of the retrieved results have been performed to 
discriminate between different subsidence sources thus evaluating any possible correlation with anthropogenic activities 
and supporting the hazard assessment. This study has been performed in the framework of a scientific collaboration 
agreement between the National Institute of Geophysics and Volcanology (INGV) and the Ministry of Economic 
Development (MISE). 
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ABSTRACT: Classification is a process implemented by a numerical algorithm, which consists in automatically assigning 
registered points to appropriate categories of objects called classes. There are many methods to classify point clouds, and 
various algorithms may be implemented in different programs. A lot of point cloud classification algorithms are based on 
the reflection intensity parameter, which under certain conditions can be a useful source of knowledge. Terrestrial laser 
scanners usually provide information about the strength of the signal reflection in the so-called raw intensity. The range of 
recording of these data depends on the scanner used and its technical specification, in particular on the detector used. There 
is also a high dependence between the distance from the scanner to the scanned surface and the obtained raw intensity as 
well as the angle of incidence of the laser beam. The paper proposes the use of the OptD method to reduce the point cloud. 
A well-thought-out and effective reduction that does not disturb the nature of the object will reduce the size of the dataset, 
which will significantly affect the time and final effect of the classification. Less points (but significant) means a higher 
probability that points will be correctly classified. The tests were carried out on the real object. The classification was 
performed in two variants: without reduction of the dataset and after reduction of the point cloud by the OptD method. The 
time of work was counted to determine if the reduction of the dataset significantly affects the final effect of classification. 
The reduction of point cloud by the OptD method has allowed to significantly reduce the time of classification without 
affecting its correctness. The objects have been correctly classified even after reducing data by 90%. 
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ABSTRACT: The study was conducted to assess the land use land cover (LULC) and depletion of tree biodiversity in 
watershed 4D4F5 in Sirsi taluka of Uttar Kannada district, Karnataka, India. Transects of 100m*10m were laid in the 
forest areas of the five selected villages in the watershed 4D4F5. Within transects, observations were made for total 
number of standing trees, number of lopped trees, number species and number of species lopped. A diversity index such 
as Shannon’s index and Simpson Diversity index was calculated. LULC classification of 4D4F5 watershed was done 
using ERDAS software. The results indicated that out of total species found in the transects, the percentage of lopped 
species was 44.12% in Bidralli, 42.22% in Kabbe, 50.0% in Kerekoppa, 48.80% in Narebail and 42.86% in Sugavi 
village. Species such as Terminalia paniculata, Xylia Xylocarpa, Randia dumetorum, Aporousa lindliana, Acacia species 
and Strychnos nux-vomica were found to be lopped more in the forest during transect survey. The extent of trees lopped 
out of total number of trees standing in the transects were observed and found that it was 22.10% in Bidralli, 29.63% in 
Kabbe, 21.38% in Kerekoppa, 32.0% in Narebail and 31.30% in Sugavi. The LULC classification done using ERDAS 
software under supervised classification indicated that watershed 4D4F5 consists of Dense forest (13,213.46 ha), Water 
body (109.22 ha), Horticulture plantation (482.89 ha), Scrub forest (7,277.45 ha), Forest plantation (524.09 ha), 
Agriculture (4,201.11 ha), Open land (1,476.27 ha) and Settlement (742.50 ha). Shannon’s index was 0.935 for Bidralli, 
1.065 for Kabbe, 0.985 for Kerekoppa, 1.17 for Narebail and 1.125 for Sugavi. Simpson diversity index was 0.205 for 
Bidralli, 0.13 for Kabbe, 0.19 for Kerekoppa, 0.075 for Narebail and 0.11 for Sugavi. The study indicated that there is a 
reduction in species biodiversity due to lopping of trees leading to degradation and deforestation mainly due to 
anthropogenic pressure on the forest. 

Keywords: Forest, Biodiversity, Degradation, LULC, Software. 
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ABSTRACT: The management of municipalities in Algeria meet many difficulties related in particular to the diversity 
and the large number of data to be processed on the one hand and the lack of computerized management means on the other 
hand. Indeed, the majority of the 1541 Algerian municipalities do not have computerized management systems, especially 
those dealing with spatial data such as geographic information systems (GIS). This situation is due not only to the lack of 
outreach of these tools across the municipalities on all over the national territory, but also and quite often, to the lack of 
financial means at the level of the municipalities allowing them the purchase and acquisition of proprietary geographic 
information system software such as ArcGIS or MapInfo. The advent of free GIS software is an opportunity for Algerian 
municipalities in that their use allows them to obtain, consult, update digital and geolocalised spatial data allowing thus the 
realization of maps such as thematic maps and the querying of the database through attribute or spatial queries. Among the 
free existing GIS software, QGIS is one of the most used software of this range. Nowadays, its use is applicable in various 
fields and in particular in the management of municipalities. This article is based on the use of the free software GIS QGIS 
for Biskra municipality, located in the south-east of Algeria, in order to digitize and record the data related to communal 
properties and green spaces located in the territory of the municipality. These digital data will allow the creation of a 
database from which the concerned services will be able to carry out their inventories, maps and queries. The objective of 
this work is to show local authorities the possibility of using a free GIS software to obtain according to their needs digital 
spatial data at a lower cost. 
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ABSTRACT: In the GPS positioning, the satellite orbits and satellite clocks errors are one of those which can be mitigated 
in differential measurements. However it is not always possible to perform differential positioning, that is why precise 
point positioning (PPP) method is gaining popularity. In case of autonomous positioning precise satellite orbits and clocks 
are available as ultra rapid, rapid and final products for postprocessing or as a real-time products for real-time positioning.  
The International GNSS Service (IGS) real-time service (RTS) provides real-time orbits and clock corrections to the 
broadcast ephemeris. The access is via Internet using the Networked Transport of RTCM via Internet Protocol (NTRIP). 
State Space Representation (SSR) orbit and clock corrections are one of the most important real-time products used in real-
time PPP. Real-time products provided by IGS are generated by different analysis centers using different algorithms. In 
this paper four Real-Time Service (RTS) products: IGC01, CLK01, CLK50 and CLK90 have been evaluated and analyzed. 
Selected streams are generated by IGS, BKG, ESA/ESOC and CNES analysis centers respectively and calculated using 
RETINA, RTNet, PPP-WIZARD software. The data contained in tested streams concern satellite center of mass. The 
evaluation of the SSR products GPS satellites geocentric real-time coordinates have been calculated with the use of radial, 
along and cross track components and clock corrections. As a reference the Final IGS ephemerids and clocks data were 
used. Conducted research show that the accuracy of GPS satellites coordinates obtained from different RTS streams is 
similar and does not exceed 10 cm. The exceptions are the periods of change in the IOD broadcast ephemeris, then the 
errors reach an average of 40 cm.  
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ABSTRACT: The normal distribution is one of the most important distribution in statistics as well as adjustment 
calculus. This is due to its general properties and the fact that many stochastic phenomena or processes can be 
described by applying that distribution. In the context of analysis, processing or adjustment of geodetic 
observations, the importance of such a distribution follows Hagen’s hypothesis of elementary errors. Thus, we 
usually assume that measurement errors are normally distributed; however, some papers point to some 
leptokurtic tendencies in geodetic or astrometric sets of observations. Normality of measurements is also 
important in the adjustment processes when we need to estimate the distribution (or density) of the adjusted 
parameters, or more generally, distributions of the estimates obtained. In the case of linear estimators, for 
example estimators of the least squares method, the normality of the estimates is guaranteed by normality of 
the independent observations (due to the properties of the normal distribution). The situation is much complex 
if the estimates are not linear or the functional model of the observations is not linear. The normality of such 
estimates can then be tested from the theoretical point of view as well as the empirical one. In the latter case 
we can apply one of the well-known goodness-of-fit tests. This paper is focused on testing normality of the 
chosen R-estimators, namely selected variants of the HodgesLehmann estimators (HLE), which can be applied 
in deformation analysis. The normality of R-estimates has been discussed since the pioneer paper of Hodges 
and Lehmann from 1963. It was proved that under some general assumptions the simplest HLEs have 
asymptotical normality. However, that conclusion does not apply to the HodgesLehmann weighted estimators 
(HLWE), which are more applicable in deformation analysis (or generally geodetic problems) than the 
traditional variants of HLEs. Thus, the paper presents tests for normality of that estimator in several variants 
(general cases or cases that are related to vertical or horizontal displacement analysis) as well as tests for 
normality of HLEs and HLWEs for the finite samples (for different small observation numbers). The analyses 
are based on Crude Monte Carlo method and the Jarque–Bera test (JB), and more precisely on testing the 
distribution of JB statistics which should asymptotically follow a chi-squared distribution. The tests prove 
normality of HLEs for different observation sets. The normality of HLWEs is confirmed in most of the 
considered cases. HLWEs do not follow the normal distribution when the functional model is not linear 
(horizontal networks) and the accuracy of observation is relatively low. However, such a lack of normality is 
not important from the practical point of view. 
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ABSTRACT: GNSS precise positioning is based on processing carrier phase data. A computational process of 
satellite precise positioning has been a subject of a lot of research. Recently it has been well documented and 
examined. Research in this field has been carried out for many years. The crucial problem in carrier phase data 
processing using classical approach is to estimate the integer number of double differenced full carrier phase 
cycles (ambiguities) between the satellite and the antenna of a receiver. The validation of the results obtained 
in this stage is still an open problem. Most of the algorithms of the computational process contain the ambiguity 
resolution step together with validation procedures. The algorithms based on ambiguity resolution prevail 
recently in the field of precise positioning. However, it is worth considering another approach, based on 
ambiguity function in order to process GNSS data to obtain precise position. There is no ambiguity resolution 
step in this approach, although the integer nature of ambiguities is incorporated in the final solution. For a long 
time the approach based on ambiguity function was regarded as less efficient than the classical approach, which 
is based on the three stage computational process: 1) float solution, 2) ambiguity resolution,  3) fixed solution.  
However, recently considerable improvement in this field has been proposed. The new method: Modified 
Ambiguity Function Method (M-AFM) has been developed and tested. The improvements employed in this 
method allow for a substantial reduction of computational load and time of computations. In this work some 
properties of the M-AFM method are discussed, analyzed and compared with the classical method based on 
ambiguity resolution. The paper concerns the mathematical model of the M-AFM method, algorithms of 
computational process and techniques of searching for the final solution. It also contains the description of a 
practical experiment. The test results are presented and finally some conclusions are formulated. 
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ABSTRACT: As the development of modern science and technology, LBS and location-aware computing are 
increasingly important in the practical applications. Currently, GPS positioning system is a mature positioning 
technology used widely, but signals are easily absorbed, reflected by buildings, and attenuate seriously. In such situation, 
GPS positioning is not suitable for using in the indoor environment. Wireless sensor networks, such as ZigBee 
technology, can provide RSSI (received signal strength indicator) which can be used for positioning, especially indoor 
positioning, and therefore for location based services (LBS).The authors are focused on the fingerprint database method 
which is suitable for calculating the coordinates of a pedestrian location. This positioning method can use the signal 
strength indication between the reference nodes and positioning nodes, and design algorithms for positioning. In the 
wireless sensor networks, according to whether measuring the distance between the nodes in the positioning process, the 
positioning modes are divided into two categories which are range-based and range-free positioning modes. This paper 
describes newly improved indoor positioning method based on RSSI fingerprint database, which is range-free. Presented 
fingerprint database positioning can provide more accurate positioning results, and the accuracy of establishing 
fingerprint database will affect the accuracy of indoor positioning. In this paper, we put forward a new method about the 
average threshold and the effective data domain filtering method to optimize the fingerprint database of ZigBee 
technology. Indoor experiment, which was conducted at the University of Warmia and Mazury, proved that the distance 
achieved by this system has been extended over 30 meters without decreasing the positioning accuracy. The weighted 
nearest algorithm was chosen and used to calculate user’s location, and then the results were compared and analyzed. As 
a result, the positioning accuracy was improved and error did not exceed 0.69m. Therefore, such system can be easily 
applied in a bigger space inside the buildings, underground mines or in the other location based services. 
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ABSTRACT: As the development of modern science and technology, LBS and location-aware computing are increasingly 
important in the practical applications. Currently, GPS positioning system is a mature positioning technology used widely, 
but signals are easily absorbed, reflected by buildings, and attenuate seriously. In such situation, GPS positioning is not 
suitable for using in the indoor environment. Wireless sensor networks, such as ZigBee technology, can provide RSSI 
(received signal strength indicator) which can be used for positioning, especially indoor positioning, and therefore for 
location based services (LBS).The authors are focused on the fingerprint database method which is suitable for calculating 
the coordinates of a pedestrian location. This positioning method can use the signal strength indication between the 
reference nodes and positioning nodes, and design algorithms for positioning. In the wireless sensor networks, according 
to whether measuring the distance between the nodes in the positioning process, the positioning modes are divided into two 
categories which are range-based and range-free positioning modes. This paper describes newly improved indoor 
positioning method based on RSSI fingerprint database, which is range-free. Presented fingerprint database positioning can 
provide more accurate positioning results, and the accuracy of establishing fingerprint database will affect the accuracy of 
indoor positioning. In this paper, we put forward a new method about the average threshold and the effective data domain 
filtering method to optimize the fingerprint database of ZigBee technology. Indoor experiment, which was conducted at 
the University of Warmia and Mazury, proved that the distance achieved by this system has been extended over 30 meters 
without decreasing the positioning accuracy. The weighted nearest algorithm was chosen and used to calculate user’s 
location, and then the results were compared and analyzed. As a result, the positioning accuracy was improved and error 
did not exceed 0.69m. Therefore, such system can be easily applied in a bigger space inside the buildings, underground 
mines or in the other location based services. 
 
Keywords: Indoor positioning, Zigbee, Wireless sensor networks, Navigation, Sensors 
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ABSTRACT: A conventional geodetic data analysis for a valid statistical inference usually consists of two steps: the 
specification of observation model (usually by means of statistical hypotheses tests) and, then, the least squares (LS) 
estimation of its parameters and their associated precision. In recent years, the model specification step was significantly 
developed. With the advent of powerful computers, a very perspective combinatorial concept supported by information 
theory (instead of hypothesis test theory) was proposed. Generally, the core idea is as follows: creating all possible 
candidate models and assessment - after the LS estimation - each one by means of the so-called corrected Akaike’s 
information criterion (AICc); the model which returns an optimal value of AICc is finally selected as the most adequate. 
Admittedly, AICc is the best known information criterion, nevertheless, it might not be the best choice for geodesists and 
surveyors. This paper discusses another information criterion to select an adequate model for a given set of geodetic 
observations, namely Bayesian information criterion (BIC). To objectively verify the reliability of considered methods, 
various GNSS baseline observation sets which are disturbed by cycle slips are randomized independently 1,000 times, for 
several scenarios differing in the number of model misspecifications (here, the observations with cycle slips) and, then, 
they are processed. To generate the input data, the Monte Carlo simulations are involved with the use of Matlab software. 
The following three methods of model specification are under consideration: the discussed BIC method, the AICc method 
and, additionally, conventional hypothesis test method (here, the Baarda’s method). The obtained results show that the BIC 
method can often provide a higher reliability of true model specification than the AICc method. Furthermore, the discussed 
BIC method turns out often more reliable than the Baarda’s method and, as such, may be seriously taken into account in 
geodetic applications. 

Keywords: Model misspecifications, information theory, statistical hypothesis tests, statistical inference 
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ABSTRACT: This study is a continuation of a work on the Latvian continuously operating reference station (CORS) 
time series analysis started at the Institute of Geodesy and Geoinformatics of the University of Latvia. The objective is to 
obtain horizontal and vertical velocities and their uncertainties of the Latvian CORS daily coordinate solutions for 
2011-2018. 
The raw observation data are collected from Latvian CORS of two permanent GNSS networks: LatPos (26 stations in 
2018) and EUPOS®-Riga (5 stations). Bernese GNSS Software V5.2 is used in double-difference mode for obtaining 
daily solutions. 8-9 IGS/EPN reference stations with minimum constrained coordinates and velocities in reference frame 
IGb08 and in IGS14 (since January 2017) were used to compute the daily coordinates of Latvian CORS.  
Tsview software was used for time series analysis. Outlier detection, offsets and displacements identification, trend, 
seasonal variation and uncertainty estimation was performed. Obtained results have been compared to previous solutions 
from shorter time series and to Nordic Geodetic Commission’s NKG_RF03vel and NKG2016LU_abs velocity models. 
The solution for the years 2011–2018 confirms the effect of the Fennoscandian rebound in the territory of Latvia. 
However, a deeper investigation of station site specific effects and time series noise characteristics is needed. This 
research will be continued by extending length of time series – reprocessing of the earlier data, as well as testing other 
time series analysis software. 

Keywords: GNSS Time Series, Latvian CORS Velocities, Postglacial Land Uplift 
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ABSTRACT: Unmanned Aerial Vehicles (UAV) technology has progressed and widely used in Remote Sensing. The data 
(images) from the varies camera sensors integrated to the UAV could be used in landfill site monitoring including the 
identification and measurement of methane (CH4) gas emissions at the site. Also, the global CH4 gas emissions results, but 
from lower resolution images could be identified from Satellite remote sensing. In this study authors present an approach 
for landfill mapping through the combination of several sensor data from UAV: quadcopter DJI Matrice 200 with the 
developed Zenmuse X4S sensor; and Trimble UX5 UAV with the Sony mirrorless NEX-5R sensor. The orthophoto, Digital 
Terrain model (DTM) and map of Normalized difference vegetation index (NDVI) were extracted from RGB (Red, Green, 
Blue) and Near Infrared (NIR) spectral sensors. This data combination indicated condition of landfill boundaries: 
topography, surface temperature, biological and hydrological characteristics of area, and sparse vegetation which one 
indicate the gas emissions. The obtained results confirm that the combination of the different UAV camera sensors helps 
to identify hot spot of CH4 gas emissions at the site faster, lower cost, and independent of weather meteorological conditions 
than now using the classical static flux chambers methods.  

Keywords: Remote sensing; UAV; image quality; sensors. 
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ABSTRACT: In this age of technology, an enormous amount of data is continuously being stored from various data sources 
such as environmental sensors and mobile devices. Especially in the cities massive amount of data are being available every 
day due to the active urban life. Although while in the raw format they do not show much, these data are actually containing 
many behavior patterns, trends, and can indicate improvement points, the area of interests etc. The power of big amount of 
data is that it can bring value in evaluating various topics. Various information can be populated from big data and can be 
analyzed together with other materials. That kind of technology can be benefited specifically for decision making related 
to complex urban systems, where all phenomena affect each other. The major problem in analyzing big data is its 
unstructured nature and size, which makes it more complicated to store, process, maintain, analyze, query and transfer. The 
common traditional relational database systems are not suitable for big data processing because of the dependency on 
hardware for storage and table based structured format to be fitted in. Therefore, emerging advances in database 
technologies offers new ways to handle huge amount of unstructured data more efficiently, which are mainly named as 
NoSQL (Not Only SQL) databases. There are different kinds of NoSQL databases developed with different strengths and 
functionalities, like Cassandra, CouchDB, MongoDB, RavenDB, etc. Some of them (i.e. MongoDB, CouchBase) also have 
some basic geospatial functionalities and can store geometries. However, it is still a question whether new NoSQL 
databases can replace the strong querying functionalities of traditional relational databases, specifically geospatial 
analyzing performance. This study investigates the ways to process the big traffic data and sensor-based air pollution data 
in the city of Milan (Italy) with NoSQL technology. Focus of the work is to preprocess, import and store the datasets in a 
NoSQL system and perform aggregate and geospatial queries on it. In this particular case, MongoDB used as the database 
due to its capabilities and Python scripting language used to preprocess and import the data. Results shows MongoDB has 
a good performance along with some gaps and missing functionalities. Although MongoDB cannot yet compete with strong 
SQL querying facilities, it performs very fast for common functions. 

Keywords: NoSQL, MongoDB, geospatial query 
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ABSTRACT: The Atlantic, Indian, and Pacific Oceans merge into icy waters around Antarctica, create Southern Ocean, 
also known as Antarctic Ocean. The mariners / seafarers discovered the continent and cartographers had started to draw 
coastlines in 1800s. However, the sea water depth measurements conducted to produce sea charts go way back in time and 
many of the charts are not up to date in present time.  There is a big effort by countries which sail in Antarctica carries 
bathymetric surveys, unfortunately the work is still limited. The charts are the main component to plan safe passages of the 
ships. Those are mainly created by hydrography institutes according to sea properties such as tides, sea levels, salinity, 
elevation etc. The Turkish Antarctic Expeditions (TAE) carried out last three consecutive years in the western Antarctic 
coastal area. TAE teams navigated between 60° - 68° South latitudes. Expeditions are usually successful once the safe 
navigation route is set. Therefore, the route planning is the main part of the ship navigation. During TAE, the routes planned 
by Istanbul Technical University (ITU) Polar Research Center (PolReC) using several documents, maps, satellite images 
and etc. Quantarctica created by Norwegian Polar Institute was used as complimentary tool, which has many layers and 
other properties about Antarctica, during the planning phase. Also, according to International Maritime Organization (IMO) 
regulations ships should use Electronic Navigational Charts or Paper Charts. Therefore, QGIS based route and Electronic 
Charts Display and Information System (ECDIS) mainly used in vessels for safety of navigation. Additionally QGIS 
application helped on planning scientific routes.  Turkish Antarctic Expeditions conducted under auspices of Presidency of 
Republic of Turkey, funded by Ministry of Industry and Technology, coordinated by ITU PolReC. This study will explain 
the route preparations using QGIS based Quantarctica. With the increasing technology of GIS applications, the route 
planning for remote areas which such as polar regions, will be more safe to navigate by vessels. 

Keywords: Antarctica, QGIS, Sea ice, Satellite 
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ABSTRACT: This paper focuses on usage possibilities of Leaflet, which is a well-known open source JavaScript API, in 
terms of mathematical cartography and geometric geodesy. The author is developing a JavaScript library, called Kartolib 
with appropriate functions. Currently handled problems include direct and inverse solution on the sphere and the ellipsoid, 
area of a spherical polygon. Other problems related to mathematical cartography and geometric geodesy will be coded in 
near future. In Leaflet, polylines and polygons are shown by using straight lines, not geodesics. Because of Web Mercator 
projection, such a depiction causes misinterpretations if distances exceed some hundred kilometers. The contradiction 
becomes more apparent beginning from 300km. Kartolib library also includes a solution for this problem. Kartolib is 
actually independent from Leaflet, and may be used with other mapping APIs. The code is tested with Leaflet and Open 
Street Map. It is now in developing stage, and publicly available. 

Keywords: API, Online Mapping, Leaflet, Direct and inverse solution, Spherical trigonometry, Mathematical Geodesy 
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ABSTRACT: In parallel with the increase of population and density, urban areas have expanded day-by-day and 
especially agricultural areas among various land use types are under threat in recent years. It is revealed by scientific 
researches that agricultural areas that are main subjects of sustainable agriculture concept have been lost significantly 
depends on external factors. These external factors include soil erosion, various environmental pollution types, physical 
pressure originating from urbanization dynamics, messing up pastures and meadows because of built environment. The 
productive agricultural areas that should be used in accordance with their characteristics and evaluated due to their 
abilities are used commonly for non-agricultural purposes. Among these purposes, there exist industrial areas, housing 
areas and infrastructure investments located in urban development axes and also tourism investments on the coast. The 
non-agricultural purposes of current agricultural areas in different abilities from I to III pose a serious threat for both 
natural resources and sustainable agricultural practices. As seen as in the agricultural sector, a rapid and dynamic change 
process is observed in terms of land use decisions in Turkey. Geographical Information Systems (GIS) and Remote 
Sensing (RS) techniques are used commonly in order to monitor these changes. These techniques are frequently preferred 
in many fields such as taking of land use inventory, the temporal changes in land use pattern, etc. Therefore, these 
techniques have a wide application area in terms of carrying out sustainable agricultural practices in agriculture-based 
urban areas. Different sectoral studies related these practices are possible by using them, such as the identification of 
current threats and risk factors for agricultural areas, determining define regions which located between built – 
environment and natural areas, making spatial analyses using satellite images, creating models using non-graphical and 
graphical data, etc. Moreover, there exist other analyses types as the land capability classes of agricultural areas, the 
determination of irrigated and dry agricultural areas, the determination of property and parcel status, topographical 
analysis, etc. From this point of view, it is aimed to determine the spatial change of current land use pattern using GIS 
and RS techniques in Merkezefendi District located in Denizli city. The satellite images presenting the spatial changes in 
land use patterns between the years 1985 - 2019 and also 1/25.000 scaled topographic maps are used in order to 
determine these changes. As a result of these analyses carried out using ArcMap software, it is observed that the existing 
land use pattern has changed significantly in the 35-years period in Merkezefendi district and non-agricultural uses in 
agricultural areas that locate in urban development axes. These uses have changed in accordance with urban plan 
decisions based on the site selection of industrial areas and main transport routes. As a result, the effects of urban sprawl 
on agricultural areas are evaluated in terms of urban planning discipline and important policies are developed in order to 
prevent the non-agricultural use of agricultural areas. 

Keywords: Land Use Pattern, Spatiotemporal Changes, Non-Agricultural Use, Sustainable Agriculture Practices, 
Geographical Information Systems 
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ABSTRACT: The six way of the aggregation it’s methodology which allows to create network models. These models 
descrbe the structure of the space (area) and what is more they allows to use the properties of the networks, depending on 
their character: random or scale-free. According to the definition, in order for a network to exist and function, it must 
consist two elements: nodes and connections between these nodes. These connections can be physical or due to certain 
dependencies. The emergence of networks that link spatial objects is the result of the following rules: network growth and 
rules for attaching successive nodes. The motivation of this research was the observations which shows that the thing which 
determines connections in the network structures, is their diversity. Even the smallest (minimal) differences of data span 
generate possibilities of delimitate each parts of the space (area). After exploring the problem authors defined six ways of 
value connections: 

the way of the minimal difference the indicator of interaction (network); 
the way of the maximal difference the indicator of interaction (network); 
the way of the minimal decrease the indicator of interaction (network); 
the way of the maximal decrease the indicator of interaction (network); 
the way of the minimal increase the indicator of interaction (network); 
the way of the maximal increase the indicator of interaction (network). 
Authors describe algorithms of creations these six ways networks models as the instrument of the modeling data, 

derives from area diversity and instrument to shows their nature. The intention of undertaken and future research in this 
area is to develop procedures supporting optimal space management for various purposes. Authors describe in detail the 
possibility of applying this theory on data on the aesthetic value of the urban landscape on a selected example. 
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ABSTRACT: Monitoring the movements of engineering structures has a great importance in terms of structural health 
and disaster management. Heath and reliability of the structures such as bridges, dams, towers, and high buildings 
can be achieved by monitoring these structures, detecting the potentially dangerous situations and taking precautions 
on time. Monitoring the structures during the construction and operation stages, analyzing the responses of the 
structures to the external forces and determining the irregular behaviors of the structures is very important in terms of 
disaster management. This study is representing the results of a TUBITAK 1005 project. Within the scope of this paper, 
the results of the dynamic tests being conducted on shake-table by using in house development structural health monitoring 
system is presented.  

Keywords: Structural health monitoring, GNSS, 3-axis accelerometer, inclinometer, shake-table test 
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ABSTRACT: One of the crucial source of biases in GNSS measurements are the phase center variations of the both 
transmitter and receiver antennas. For high-end applications based on carrier phase measurements, a set of consistent 
absolute phase center corrections is necessary. So far absolute field calibration models were created for GPS L1 and L2 
and GLONASS. Beside GPS and GLONASS, two additional systems are approaching full operational capability. The 
European Union (EU) with European Space Agency (ESA) introduce the Galileo positioning system. China has been 
developing the Beidou system. Additionally, the current satellite navigation systems evolve into new modernized forms. 
Modernized GPS and GLONASS bring new signals. The modern GNSS satellites will broadcast at least three civil 
signals in a multiplicity of frequency bands. The new GNSS systems together with GPS and GLONASS modernization 
cause the necessity to perform calibrations of receiver antennas designed for the new signals. Therefore, ASTRI Polska in 
cooperation with the University of Warmia and Mazury in Olsztyn started in 2019 the GRAVEr project founded by the 
European Space Agency (ESA). The purpose of the project is the development and implementation of field calibration 
procedure for multi-frequency and multi-system GNSS antennas. The presentation show the current status of the activity.  
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ABSTRACT: Lately, the Sea level rise and especially its impacts in coastal zones has become a question of growing 
interest in the scientific community because is generally considered as a major threat of current global warming. In terms 
of global mean, the altimetry-based rate of rise is estimated to about 3.1 mm/yr with a 0.3 mm/yr uncertainty within a 90% 
confidence interval. Strong regional variability in sea level rates is also observed, e.g European seas. The sea level in 
European seas has risen at a rate of 2.5 to 4 millimeters per year.  In this article, we present observations of present-day sea 
level changes at Baltic sea, based on the high-precision altimeter satellites constellation and tide gauge data. We also show 
the causes of regional sea level changes over the 25-yr long altimetry record. Besides, we will investigate the vertical crustal 
movements. Vertical land motions are a key element in understanding how sea levels have changed over the past century 
and how future sea levels may impact coastal areas. The our results will help detecting spatio-temporal changes occurring 
in the Baltic Sea and  to simulate future changes. We suppose that these investigation are very important since sea level is 
a unique indicator in studies of the climate impact on any changes on the Earth's surface and the movements of the Earth's 
crust are closely related to this. 
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ABSTRACT:Hyperspectral imagining became popular method of remote sensing data acquisition for a wide 
range of applications. In comparison to multispectral techniques, hyperspectral approach offers higher 
detection capabilities, thanks to higher number of bands (dozens to hundreds), which gives higher accuracy, 
flexibility and information content. Hyperspectral image analysis has found its adoption in agriculture science. 
With combination of different spectral bands, spectral indices and right tools, we are able to give answers to 
many questions, for example concerning crop identification, state of growth, its needs and estimate 
yields."Elaboration of innovative method for monitoring the state of agrocenosis with the use of remote-
sensing gyro system in terms of precision farming" is a project conducted in Poland by research institutions 
and commercial companies, founded by The National Centre for Research and Development within the 
programme "Natural environment, Agriculture and Forestry" BIOSTRATEG. The aim of the project is 
development of the Decision Support System based on the remote sensing method for precision farming (for 
determination of needs for agricultural practices). This method will be also applied for assessment of the degree 
of degradation of meadows (the method will refer to biodiversity of examined meadows) and for the carbon 
dioxide balance between the soil – vegetation and the atmosphere. The main advantages of the research are 
application of air-borne data, as they more representative and more cost and time-efficient than soil and plant 
analysis. Air-born data give wide spatial extent which is more important for precision farming than in-situ 
point measurements. Remote sensing analysis rise all benefits of precision farming, which results in substantial 
reduction of cost and environmental health. The project is implemented in three main research and development 
stages: development of a remote sensing monitoring system for agricultural ecosystems using a specially 
manufactured gyroplane; ground and aerial tests (including assessment of soil conditions and crop condition, 
assessment of crop phytosanitary status and assessment of meadow degradation) as input for calibration and 
validation of the entire system; developing an improved decision support system for precision farming. The 
analysis are performed for most important crop: wheat and maize, fields are located in the Lublin region and 
the Opolskie Voivodeship. Meadows are examined for the Wieprz river valley in Poland. The data collection 
system of the DSS is a set of two hyperspectral scanners by HySpex, mounted on an ultralight gyrocopter (Taurus 
by Aviation Artur Trendak). The VNIR (visible and near-infrared) scanner registered electromagnetic 
radiation in the range from 400 to 1000 nm in 176 channels. The SWIR (short-wavelength infrared) scanner 
served the range from 1000 nm to 2500 nm in 288 channels. With this great spectrum we are able to perceive 
what’s not visible by human eyes. 
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