
10th International Conference on
Geographic Information Science

GIScience 2018, August 28–31, 2018, Melbourne, Australia

Edited by

Stephan Winter
Monika Sester
Amy L. Griffin

LIPIcs – Vo l . 114 – GISc ience 2018 www.dagstuh l .de/ l i p i c s



Editors
Stephan Winter Monika Sester
Infrastructure Engineering Cartography and Geoinformation
The University of Melbourne University of Hannover
Australia Germany
winter@unimelb.edu.au monika.sester@ikg.uni-hannover.de

Amy L. Griffin
Geospatial Sciences
RMIT University
Australia
amy.griffin@rmit.edu.au

ACM Classification 2012
Information systems → Location based services, Information systems → Geographic information systems,
Information systems → Personalization

ISBN 978-3-95977-083-5

Published online and open access by
Schloss Dagstuhl – Leibniz-Zentrum für Informatik GmbH, Dagstuhl Publishing, Saarbrücken/Wadern,
Germany. Online available at http://www.dagstuhl.de/dagpub/978-3-95977-083-5.

Publication date
August, 2018

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at http://dnb.d-nb.de.

License
This work is licensed under a Creative Commons Attribution 3.0 Unported license (CC-BY 3.0):
http://creativecommons.org/licenses/by/3.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPIcs.GIScience.2018.0

ISBN 978-3-95977-083-5 ISSN 1868-8969 http://www.dagstuhl.de/lipics

http://www.dagstuhl.de/dagpub/978-3-95977-083-5
http://www.dagstuhl.de/dagpub/978-3-95977-083-5
http://dnb.d-nb.de
https://doi.org/10.4230/LIPIcs.GIScience.2018.0
http://www.dagstuhl.de/dagpub/978-3-95977-083-5
http://drops.dagstuhl.de/lipics
http://www.dagstuhl.de/lipics


Contents

Preface
Stephan Winter, Monika Sester, and Amy Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi:xii

Full Papers

Early Detection of Herding Behaviour during Emergency Evacuations
David Amores, Maria Vasardani, and Egemen Tanin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:1–1:15

What Makes Spatial Data Big? A Discussion on How to Partition Spatial Data
Alberto Belussi, Damiano Carra, Sara Migliorini, Mauro Negri, and
Giuseppe Pelagatti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:1–2:15

Intersections of Our World
Paolo Fogliaroni, Dominik Bucher, Nikola Jankovic, and Ioannis Giannopoulos . . 3:1–3:15

Considerations of Graphical Proximity and Geographical Nearness
Francis Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1–4:18

An Empirical Study on the Names of Points of Interest and Their Changes with
Geographic Distance

Yingjie Hu and Krzysztof Janowicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1–5:15

Outlier Detection and Comparison of Origin-Destination Flows Using Data Depth
Myeong-Hun Jeong, Junjun Yin, and Shaowen Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1–6:14

Is Salience Robust? A Heterogeneity Analysis of Survey Ratings
Markus Kattenbeck, Eva Nuhn, and Sabine Timpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7:1–7:16

Labeling Points of Interest in Dynamic Maps using Disk Labels
Filip Krumpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:1–8:14

Improving Discovery of Open Civic Data
Sara Lafia, Andrew Turner, and Werner Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9:1–9:15

Local Co-location Pattern Detection: A Summary of Results
Yan Li and Shashi Shekhar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10:1–10:15

Detection and Localization of Traffic Signals with GPS Floating Car Data and
Random Forest

Yann Méneroux, Hiroshi Kanasugi, Guillaume Saint Pierre, Arnaud Le Guilcher,
Sébastien Mustière, Ryosuke Shibasaki, and Yugo Kato . . . . . . . . . . . . . . . . . . . . . . . . . . . 11:1–11:15

Heterogeneous Skeleton for Summarizing Continuously Distributed Demand in a
Region

Alan T. Murray, Xin Feng, and Ali Shokoufandeh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12:1–12:11

A Network Flow Model for the Analysis of Green Spaces in Urban Areas
Benjamin Niedermann, Johannes Oehrlein, Sven Lautenbach, and
Jan-Henrik Haunert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13:1–13:16

Continuous Obstructed Detour Queries
Rudra Ranajee Saha, Tanzima Hashem, Tasmia Shahriar, and Lars Kulik . . . . . . . . 14:1–14:16

10th International Conference on Geographic Information Science (GIScience 2018).
Editors: Stephan Winter, Monika Sester, and Amy L. Griffin

Leibniz International Proceedings in Informatics
Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany

http://www.dagstuhl.de/lipics/
http://www.dagstuhl.de


102:vi Contents

Enhanced Multi Criteria Decision Analysis for Planning Power Transmission Lines
Joram Schito, Ulrike Wissen Hayek, and Martin Raubal . . . . . . . . . . . . . . . . . . . . . . . . . 15:1–15:16

FUTURES-AMR: Towards an Adaptive Mesh Refinement Framework for
Geosimulations

Ashwin Shashidharan, Ranga Raju Vatsavai, Derek B. Van Berkel, and
Ross K. Meentemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16:1–16:15

xNet+SC: Classifying Places Based on Images by Incorporating Spatial Contexts
Bo Yan, Krzysztof Janowicz, Gengchen Mai, and Rui Zhu . . . . . . . . . . . . . . . . . . . . . . . 17:1–17:15

Short Papers

A Critical Look at Cryptogovernance of the Real World: Challenges for Spatial
Representation and Uncertainty on the Blockchain

Benjamin Adams and Martin Tomko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18:1–18:6

Towards Optimal Deployment of a Sensor Network in a 3D Indoor Environment
for the Mobility of People with Disabilities

Ali Afghantoloee and Mir Abolfazl Mostafavi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19:1–19:6

Challenges in Creating an Annotated Set of Geospatial Natural Language
Descriptions

Niloofar Aflaki, Shaun Russell, and Kristin Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20:1–20:6

Improved and More Complete Conceptual Model for the Revision of IndoorGML
Abdullah Alattas, Sisi Zlatanova, Peter van Oosterom, and Ki-Joune Li . . . . . . . . . . 21:1–21:12

Design for Geospatially Enabled Climate Modeling and Alert System (CLIMSYS):
A Position Paper

Devanjan Bhattacharya and Marco Painho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22:1–22:6

Geographical Exploration and Analysis Extended to Textual Content
Raphaël Ceré, Mattia Egloff, and François Bavaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23:1–23:7

Evaluating Efficiency of Spatial Analysis in Cloud Computing Platforms
Changlock Choi, Yelin Kim, Youngho Lee, and Seong-Yun Hong . . . . . . . . . . . . . . . . . . 24:1–24:5

Towards the Usefulness of User-Generated Content to Understand Traffic Events
Rahul Deb Das and Ross S. Purves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25:1–25:7

Unfolding Urban Structures: Towards Route Prediction and Automated City
Modeling

Paolo Fogliaroni, Marvin Mc Cutchan, Gerhard Navratil, and Ioannis Giannopoulos 26:1–26:6

Deconstructed and Inverted Multi-Criteria Evaluation for On-The-Fly Scenario
Development and Decision-Making

Martin Geilhausen and Patrick Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27:1–27:7

Space-Time Representation of Accessible Areas for Wheelchair Users in Urban
Areas

Amin Gharebaghi and Mir Abolfazl Mostafavi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28:1–28:6



Contents 102:vii

Spatial Periodicity Analysis of Urban Elements Application to the Ancient City
of Amida

Jean-François Girres, Martine Assenat, Robin Ralite, and Ester Ribo-Delissey . . . 29:1–29:6

Gaze Sequences and Map Task Complexity
Fabian Göbel, Peter Kiefer, Ioannis Giannopoulos, and Martin Raubal . . . . . . . . . . . 30:1–30:6

Facilitating the Interoperable Use of Cross-Domain Statistical Data Based on
Standardized Identifiers

Jung-Hong Hong and Jing-Cen Yang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31:1–31:7

Identification of Geographical Segmentation of the Rental Apartment Market in
the Tokyo Metropolitan Area

Ryo Inoue, Rihoko Ishiyama, and Ayako Sugiura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32:1–32:6

Automatic Wall Detection and Building Topology and Property of 2D Floor Plan
Hanme Jang, Jong Hyeon Yang, and Yu Kiyun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33:1–33:5

Mapping Wildlife Species Distribution With Social Media: Augmenting Text
Classification With Species Names

Shelan S. Jeawak, Christopher B. Jones, and Steven Schockaert . . . . . . . . . . . . . . . . . . 34:1–34:6

Multimodal-Transport Collaborative Evacuation Strategies for Urban Serious
Emergency Incidents Based on Multi-Sources Spatiotemporal Data

Jincheng Jiang, Yang Yue, and Shuai He . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35:1–35:8

A New Map Symbol Design Method for Real-Time Visualization of Geo-Sensor
Data

Donglai Jiao and Jintao Sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36:1–36:6

How Do Texture and Color Communicate Uncertainty in Climate Change Map
Displays?

Irene M. Johannsen, Sara Irina Fabrikant, and Mariele Evers . . . . . . . . . . . . . . . . . . . 37:1–37:6

An Analytical Framework for Understanding Urban Functionality from Human
Activities

Chaogui Kang and Yu Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38:1–38:8

Application of Style Transfer in the Vectorization Process of Floorplans
Seongyong Kim, Seula Park, and Kiyun Yu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39:1–39:6

Estimating Building Age from Google Street View Images Using Deep Learning
Yan Li, Yiqun Chen, Abbas Rajabifard, Kourosh Khoshelham, and
Mitko Aleksandrov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40:1–40:7

Center Point of Simple Area Feature Based on Triangulation Skeleton Graph
Wei Lu and Tinghua Ai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41:1–41:6

The Use of Particle Swarm Optimization for a Vector Cellular Automata Model
of Land Use Change

Yi Lu and Shawn Laffan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42:1–42:6

Towards a Comprehensive Temporal Classification of Footfall Patterns in the
Cities of Great Britain

Karlo Lugomer and Paul Longley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43:1–43:6

GISc ience 2018



102:viii Contents

Is This Statement About A Place? Comparing two perspectives
Alan M. MacEachren, Richard Caneba, Hanzhou Chen, Harrison Cole,
Emily Domanico, Nicholas Triozzi, Fangcao Xu, and Liping Yang . . . . . . . . . . . . . . . . 44:1–44:6

Geospatial Semantics for Spatial Prediction
Marvin Mc Cutchan and Ioannis Giannopoulos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45:1–45:6

Docked vs. Dockless Bike-sharing: Contrasting Spatiotemporal Patterns
Grant McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46:1–46:7

OpenPOI: An Open Place of Interest Platform
Grant McKenzie and Krzysztof Janowicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47:1–47:6

Exploring Shifting Densities through a Movement-based Cartographic Interface
Aline Menin, Sonia Chardonnel, Paule-Annick Davoine, and Luciana Nedel . . . . . . 48:1–48:6

Geotagging Location Information Extracted from Unstructured Data
Kyunghyun Min, Jungseok Lee, Kiyun Yu, and Jiyoung Kim . . . . . . . . . . . . . . . . . . . . . 49:1–49:6

Linked Open Data Vocabularies for Semantically Annotated Repositories of
Data Quality Measures

Franz-Benjamin Mocnik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50:1–50:7

Need A Boost? A Comparison of Traditional Commuting Models with the
XGBoost Model for Predicting Commuting Flows

April Morton, Jesse Piburn, and Nicholas Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51:1–51:7

Modeling Road Traffic Takes Time
Kamaldeep Singh Oberoi, Géraldine Del Mondo, Yohan Dupuis, and Pascal Vasseur 52:1–52:7

Diversity in Spatial Language Within Communities: The Interplay of Culture,
Language and Landscape in Representations of Space

Bill Palmer, Alice Gaby, Jonathon Lum, and Jonathan Schlossberg . . . . . . . . . . . . . . 53:1–53:8

Flexible Patterns of Place for Function-based Search of Space
Emmanuel Papadakis, Andreas Petutschnig, and Thomas Blaschke . . . . . . . . . . . . . . . 54:1–54:7

Novel Models for Multi-Scale Spatial and Temporal Analyses
Yi Qiang, Barbara P. Buttenfield, Nina Lam, and Nico Van de Weghe . . . . . . . . . . . . 55:1–55:7

Geosocial Media Data as Predictors in a GWR Application to Forecast Crime
Hotspots

Alina Ristea, Ourania Kounadi, and Michael Leitner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56:1–56:7

Who Masks? Correlates of Individual Location-Masking Behavior in an Online
Survey

Dara E. Seidl and Piotr Jankowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57:1–57:6

Dynamically-Spaced Geo-Grid Segmentation for Weighted Point Sampling on a
Polygon Map Layer

Kelly Sims, Gautam Thakur, Kevin Sparks, Marie Urban, Amy Rose, and
Robert Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58:1–58:7



Contents 102:ix

The Landform Reference Ontology (LFRO): A Foundation for Exploring
Linguistic and Geospatial Conceptualization of Landforms

Gaurav Sinha, Samantha T. Arundel, Torsten Hahmann, E. Lynn Usery,
Kathleen Stewart, and David M. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:1–59:7

Abstract Data Types for Spatio-Temporal Remote Sensing Analysis
Martin Sudmanns, Stefan Lang, Dirk Tiede, Christian Werner,
Hannah Augustin, and Andrea Baraldi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60:1–60:7

Towards Vandalism Detection in OpenStreetMap Through a Data Driven
Approach

Quy Thy Truong, Guillaume Touya, and Cyril de Runz . . . . . . . . . . . . . . . . . . . . . . . . . . 61:1–61:7

A Conceptual Framework for Representation of Location-based Social Media
Activities

Xuebin Wei and Xiaobai Angela Yao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62:1–62:7

Towards the Statistical Analysis and Visualization of Places
René Westerholt, Mathias Gröbe, Alexander Zipf, and Dirk Burghardt . . . . . . . . . . . . 63:1–63:7

An Experimental Comparison of Two Definitions for Groups of Moving Entities
Lionov Wiratma, Maarten Löffler, and Frank Staals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64:1–64:6

Extracting Geospatial Information from Social Media Data for Hazard
Mitigation, Typhoon Hato as Case Study

Jibo Xie, Tengfei Yang, and Guoqing Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65:1–65:6

Propagation of Uncertainty for Volunteered Geographic Information in Machine
Learning

Jin Xing and Renee E. Sieber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66:1–66:6

Satellite Image Spoofing: Creating Remote Sensing Dataset with Generative
Adversarial Networks

Chunxue Xu and Bo Zhao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67:1–67:6

A Safety Evaluation Method of Evacuation Routes in Urban Areas in Case
of Earthquake Disasters Using Ant Colony Optimization and Geographic
Information Systems

Kayoko Yamamoto and Ximing Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68:1–68:7

Analysis of Irregular Spatial Data with Machine Learning: Classification of
Building Patterns with a Graph Convolutional Neural Network

Xiongfeng Yan and Tinghua Ai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69:1–69:7

Assessing Neighborhood Conditions using Geographic Object-Based Image
Analysis and Spatial Analysis

Chi-Feng Yen, Ming-Hsiang Tsou, and Chris Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70:1–70:7

Spatial Information Extraction from Text Using Spatio-Ontological Reasoning
Madiha Yousaf and Diedrich Wolter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71:1–71:6

Scalable Spatial Join for WFS Clients
Tian Zhao, Chuanrong Zhang, and Zhijie Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72:1–72:6

Modelling Spatial Patterns Using Graph Convolutional Networks
Di Zhu and Yu Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73:1–73:7

GISc ience 2018




