The UCSB brown-bag forum on spatial thinking presents

Differences in Ontologies
Andrew U. Frank
Professor for Geoinformation
TU Wien, Austria
(Special edition) 12:00–1:30 p.m. Friday, October 9, 2015
Abstract. Large “standard” ontologies are constructed (e.g. CYC), and even more effort goes today into
ontologies for specific application areas (medicine, law, etc.); in principle, the assumption is that these
ontologies should be similar, if not the same. A reader of (literary) texts observes differences in the
ontology of the text compared to his own and adjust the interpretation of the text accordingly. The
differences are most pronounced in fairytales, science fiction novels etc. but also noticeable in other
texts. For example, political background diffferences results in different semantics for common words
(see Lakoff’s study “Don’t think of a pink elephant”). GI science claims to integrate data from different
domains, thus data with different ontologies. To what degree is it possible, to extract from a text the
difference to a “standard” ontology? Which differences are important for spatial analysis and mapping?
Dr. Andrew U. Frank has been a Professor of Geoinformation at the Technical University of Vienna since
1991. He teaches courses in spatial information systems, representation of geometric data, design of
Geographic Information Systems for administration and business, and economic and administrative
strategies for the introduction of GIS. He leads an active research group, focusing on problems of spatial
cognition, user interfaces for GIS, and the economic and organizational aspects of the collection,
management, and use of geographic information. Since 1980, Dr. Frank has published widely on
database management systems for GIS, in particular on spatial access methods and spatial query
languages. In 1990 he published a book on Cognitive and Linguistic Aspects of Geographic Space with
David Mark. He organized the Conference on Spatial Theory in 1992, 1993, 1995 and 1997, with
proceedings published by Springer-Verlag in the Series Lecture Notes in Computer Science. His most
important publications are on qualitative spatial reasoning and, later on, ontologies for GIS.
Prior to his current position, Frank has been a professor of Land Information Studies in the Department
of Surveying Engineering at the University of Maine. He was also co-founder and later head of the Maine
branch of the National Center for Geographic Information and Analysis (NCGIA), a research center
funded by the National Science Foundation. He received his Ph.D. (1982) from the Swiss Federal
Institute of Technology, Zurich, Switzerland and a Dipl.Ing. degree (1978) from the same institute.

The UCSB brown-bag forum on spatial thinking presents

Geospatial Impact Evaluation:
Using Land Cover to Measure the Impacts of
Development Programs
Mark Buntaine
Bren School of Environmental Science
University of California, Santa Barbara
12:00 p.m. Tuesday, October 20, 2015
Abstract. Knowing where international development projects are
located opens up new ways to evaluate their impacts.
Fortunately, land cover data associated with program
effectiveness is now widely available across time and space. Using
a land tenure program in Ecuador that attempted to decrease
deforestation as an example, this talk will illustrate the promise of
geospatial impact evaluation as an extension of evaluation
techniques commonly employed in the social sciences. Geospatial
impact evaluation is particularly useful to understand impacts of
policies and programs over longer periods of time, where
traditional methods of data collection are prohibitively costly.
This approach to evaluating programs can be applied to a wide
range of development priorities, including agriculture, natural
resource management, infrastructure development, and the management of pollution.
Mark Buntaine‘s research investigates the sources of effective environmental policy in developing
countries, with an emphasis on the targeting and impact of foreign aid. Although many of the world’s
most significant environmental problems occur in developing countries, the implementation of
environmental policies is often challenging because of inadequate resources and poor governance.
Buntaine leads a range of international projects that deal with the allocation practices of aid donors, the
participation of citizens in environmental policy-making, the relationship between public and private
financing of environmental technologies, the processes that lead to effective government reform, and
the evaluation of environmental projects, among other interests. Prior to arriving at the Bren School in
2013, he served on the faculty in the Government Department at the College of William & Mary. He has
done fieldwork in many countries across Asia, Africa, and South America.

The UCSB brown-bag forum on spatial thinking presents

Global Properties from Local Topology
W. Randolph Franklin
Rensselaer Polytechnic Institute
Troy, NY
12:00 p.m. Tuesday, November 10, 2015
Abstract. This talk will show how to use only local topological
properties of polygons and maps to compute various global
properties, and even to overlay pairs of maps. This extends the
power of local topology beyond local properties like the 9intersection matrix. Typically, we require only the location of each
vertex, plus the directions of its adjacent edges and the names and
sectors of its adjacent faces. No more global info, such as the
complete edges or faces, is needed. Area, center of gravity,
perimeter length, and similar properties are computable with a
simple map-reduce over the data. With this formulation, coding is easier, fewer special cases need be
considered, and the computations parallelize easily. The target may be either a shared memory CPU like
an Intel Xeon, or an Nvidia GPU processor. Overlaying two 2D maps is also easy. Salles Magalhaes has
implemented EPUG-OVERLAY, which can overlay the US Block Boundaries and US Water Bodies maps,
with a total of 54,000,000 vertices and 739,000 faces, in only 322 elapsed seconds (excluding I/O) on our
dual 8-core Xeon workstation. That time is using 16 cores, and is 11x faster than using one core. Unlike
other overlay implementations, EPUG-OVERLAY computes the overlay with no roundoff error
whatsoever, because it uses rational numbers.
W. Randolph Franklin is a Professor in the Electrical, Computer, and Systems Engineering Dept,
Rensselaer Polytechnic Institute (Troy, NY), with a courtesy joint appointment in the Computer Science
Dept. His current NSF research project is to understand the mathematics of terrain. His research hobby
is designing and implementing small, simple, and fast data structures and algorithms for large geometric
datasets. Note that efficiency in both space and time can become more important as machines get
faster. This research is applicable to computational cartography, computer graphics, computational
geometry, and geographic information science. During 2000–2002 Franklin served a rotation to the
National Science Foundation, as Director of the Numeric, Symbolic, and Geometric Computation
Program. He was one of the prime movers of the two Computational Algorithms and Representations
for Geometric Objects (CARGO) solicitations, joint between NSF and DARPA. Franklin’s degrees are from
Toronto (BSc, Computer Science), and Harvard (AM & PhD, Mathematica Accomodata).

The UCSB brown-bag forum on spatial thinking presents

Interactive Spatial Representations for Search
and Recommendation Algorithms
John O’Donovan & Byungkyu (Jay) Kang
Computer Science
University of California, Santa Barbara
12:00 p.m. Tuesday, November 17, 2015

Abstract. Search and recommendation algorithms have become standard tools that most of us interact
with in our daily lives. Whether it is a movie from Netflix, an advert on Facebook, a result from a Google
query or a product recommendation from Amazon, these complex algorithms work behind the scenes to
passively or actively learn about user tastes and preferences. This information is used in turn to
personally tailor the information space for the user. However, these systems are not always accurate,
and many of us have probably asked questions akin to “why does Netflix keep recommending me
Korean Dramas?” or “why is Amazon trying to sell me a Kimono?” The problem, originally highlighted by
Herlocker et. al., involves stale or incorrect data, algorithm transparency and result explanation. If the
mechanics and reasoning of a search or recommendation algorithm can be communicated to a user in
the right way, it can improve acceptance of the prediction and trust in the system as a whole. Better
still, by mapping the mechanics of information filtering algorithms into visual spaces, we support the
notion of user control over the algorithm at recommendation time, helping to build trust, improve user
experience and alleviate issues arising from stale or otherwise incorrect user profile information (such as
those Korean Dramas and that Kimono . . .). This talk will explore current research at UCSB’s Four Eyes
Lab that focuses on these questions. John O’Donovan will introduce the key concepts and challenges of
interacting with artificial advice givers, and introduce a novel system known as MoodPlay, that
recommends music based on an interactive latent space of mood information from a database of music
artists. Byungkyu Kang will lead the second half of the talk, focusing on the ways that filtering and
recommendation algorithms can be applied to social media data and represented in geo-spatial
visualizations, and giving a discussion of the types of novel insights that these representations can
provide.
John O’Donovan is an associate research scientist and principal
investigator at the Computer Science Department, University of
California, Santa Barbara. John received his PhD in Computer Science
in 2008 from University College Dublin, Ireland, advised by Prof. Barry
Smyth. His research background is in AI, with a focus on
recommender systems. He has a particular interest in modeling trust
in social networks, from the perspective of mining big network data,
and also from the HCI perspective. Dr. O’Donovan has published
more than 50 research papers in peer reviewed conferences and
journals. His research on human computer interaction and intelligent
interfaces has won multiple best paper awards, including at SocialCom 2013 and IEEE CogSima 2014

conferences. John has served on program committees and as reviewer for more than 20 conferences
and journals, including ACM RecSys, ACM IUI, ACM CHI, WWW, KDD, IJHCS, ACM TOIT and ACM TIST. He
is currently serving as general co-chair of the 2016 ACM international conference on Intelligent User
Interfaces, and as an associate editor for ACM TiiS journal special issue on Human Interaction with
Artificial Advice Givers.

Byungkyu (Jay) Kang is a Ph.D. candidate in Computer Science at UCSB.
He focuses on human computer interaction and is particularly interested
in data mining, machine learning and visualization. His current research
projects are (1) identifying reliable information in social media and (2)
designing novel techniques for visual analytics. Recently, his work has
explored potential reciprocal effects between quality of content and its
visual representation in user information assessments in microblogs. He
received his MS in Computer Science from UCSB and also has three years
of experience in industry as a researcher and a system engineer, working
at Samsung, IBM, KIST, Yahoo! Labs and Adobe Research.

The UCSB brown-bag forum on spatial thinking presents

Investigating Human Behavior
in Urban Environments
Martin Raubal
Professor of Geoinformation Engineering
ETH Zurich
12:00 p.m. Tuesday, November 24, 2015
Abstract. In recent decades a majority of our civilization has become a mobile (information) society.
People’s increased mobility has impacted many areas, resulting in the overcrowding of urban spaces,
increased energy consumption, and complex mobile decision-making for the individual. In this talk I will
demonstrate how novel data sources, methods, and technologies provide ample opportunities for
GIScientists to investigate human mobility and behavior in urban environments. Such investigations help
to identify individual- and urban-oriented problems, and provide ways of addressing them. Examples will
cover human mobility analysis from georeferenced mobile phone data and the analysis of personal
mobile decision-making through mobile eye tracking.
Martin Raubal is Professor of Geoinformation Engineering at the Swiss
Federal Institute of Technology (ETH) Zurich. He was previously Associate
Professor and Vice-Chair at the Department of Geography, University of
California, Santa Barbara, and Junior Professor at the University of Münster.
Martin received his Ph.D. in Geoinformation from Vienna University of
Technology in 2001 with honors. He holds a M.S. in Spatial Information
Science and Engineering from the University of Maine and a Dipl.-Ing. in
Surveying Engineering from Vienna University of Technology. Martin’s
research interests lie in the areas of Mobility & Energy, more specifically in
mobile GIS & LBS, spatial cognitive engineering, mobile eye-tracking, and GIS
for renewable energy analysis. His teaching includes courses on GIS,
cartography, geovisualization, location-based services, temporal aspects of GIS, spatial cognition and
wayfinding, and research methods. Martin is currently Co-Chair of AGILE (Association of Geographic
Information Laboratories in Europe) and was a board member of UCGIS (University Consortium for
Geographic Information Science) from 2008 to 2011. He serves as Associate Editor of the Journal of
Location Based Services, and on the editorial boards of Transactions in GIS, Journal of Spatial
Information Science, Spatial Cognition and Computation, and Geography Compass. He has authored and
co-authored more than 100 books and research papers published in refereed journals and conference
proceedings.

The UCSB brown-bag forum on spatial thinking presents

The Evolution and Ecology
of Olfactory Navigation
Lucia Jacobs
Dept. of Psychology & Helen Wills Neuroscience Institute
University of California, Berkeley
12:00 p.m. Tuesday, December 1, 2015
Abstract. A paradox of vertebrate brain evolution is the unexplained
variability in the size of the olfactory bulb, in contrast to other brain
regions, which scale predictably with brain size. Such variability appears
to be the result of selection for olfactory function, yet no obvious
selective pressure has been identified to explain how olfactory system
structure is related to behavior. I will argue that this is because we have
assumed the primary function of this sensory system to identify odors.
Instead, I propose that to understand the olfactory system we must
understand its role in spatial navigation and as an integral part of a limbic
navigational system, integrated with hippocampal and amygdalar
function. This hypothesis also suggests new ways of thinking about olfactory systems in invertebrate
taxa. I will conclude with new data on olfactory spatial orientation in humans. The PROUST hypothesis
(perceiving and representing odor utility in space and time) casts new light on an old problem, may solve
long-standing paradoxes of olfactory system structure and function and offers a novel framework to
understand the function of olfaction and the evolution of spatial navigation.
Lucia Jacobs is a professor in the Department of Psychology and the Helen Wills
Neuroscience Institute at Berkeley. The focus of her research is the evolution of
cognition, in particular spatial cognition, where her lab studies patterns of
differences across animal species, including humans, in captive and wild, freeranging rodents, in particlar tree squirrels. Her theoretical work reframes
questions about the evolution of cognition and the brain, focusing on the function
of the mammalian hippocampus and olfaction. After training in animal behavior
(1978 B.S., Cornell), ecology (1987 Ph.D., Princeton) and neuroscience
(postdoctoral positions at the Universities of Toronto, Pittsburgh and Utah), she
joined the Berkeley faculty in 1993. She has published scientific articles in the fields
of animal behavior, cognitive psychology and neuroscience, and her work has been
recognized with the 1995 Herbert Spencer Lecture at Oxford, 1999 Berkeley
Prytanean Prize, a 2004 Santa Fe Public Lecture and the 2013 Michigan State Distinguished Lecturer in
Cognitive Science. A recent recipient of a NSF Ideas Lab collaborative grant on olfactory navigation, she
is currently studying how diverse species—from insects to humans—use their sense of smell to orient in
space.

The UCSB brown-bag forum on spatial thinking presents

Attribute Scale on GIS Raster Data:
What to Avoid at All Costs!
Antonio Medrano
Dept. of Geography & Center for Spatial Studies
University of California, Santa Barbara
12:00 p.m. Tuesday, January 26, 2015

What is wrong with this shortest path analysis?
Hint: It’s the data!
Abstract. Raster cost-surface data is used extensively in GIS analyses. These surfaces are created in a
GIS by assembling information from numerous other raster and vector layers to generate a surface
that represents the cost penalty for placing a feature at any particular location. Analysis can then be
done to optimize the location of these features such that they minimize their objective impact. While
such analysis may appear to be non-subjective, the decisions made in assigning costs from the data
layers and, in the connectivity of the network made from the cost raster will have major impacts on
the analysis results. In this talk, Medrano presents a case study using bi-objective shortest path
analysis, as would be used in applications of locating transmission lines, pipelines, and other linear
features over terrain. Minor differences in the attribute scale used in assigning costs from nominal
features can have a major impact on the analysis results, including the number of solutions, their
spatial configuration, and their objective values. Such manipulations can be used to push the solutions
toward a predetermined desired outcome, while still appearing to be completely objective to the
casual observer. It is important to acknowledge these issues in order to improve upon the limitations
imposed by existing software, and in order to perceive when such manipulations have been used to
covertly push a design agenda that does not consider aspects not beneficial to certain
parties.
Antonio Medrano completed his Ph.D. at the UCSB Geography Department in
December 2014. At the Center for Spatial Studies, Medrano is a post-doctoral
researcher who has been working with the UCSB Library to coordinate “discovery” of
spatially enabled data within the library. Initial work has focused on using linked-data
to connect research publications with their associated data sets, particularly focusing
on self-deposit data through Esri’s OpenData initiative.

As a Ph.D. student, he partnered with Argonne National Laboratory to research spatial optimization
methods for corridor location for new transmission lines. With the increasing development of new
renewable energy sources (wind, solar, and geothermal), which tend to be sited in remote locations,
Argonne saw a need to improve the geospatial analysis techniques for locating the transmission lines
used to deliver the energy from these new sources to consumers. In particular, Medrano developed
new algorithms for the difficult computation of sets of spatially diverse of shortest path alternatives
and of multi-objective shortest paths, with an emphasis on parallel computing in order to handle
problems involving big data. Prior to his doctoral work, Medrano earned an M.S. in Media Arts and
Technology (UCSB), and a B.S. in Engineering (Harvey Mudd College).

The UCSB brown-bag forum on spatial thinking presents

Expanding Data Services of the UCSB Library
Stephanie Tulley
Interim Director
Interdisciplinary Research Collaboratory
University of California, Santa Barbara
12:00 p.m. Tuesday, February 9, 2016 | UCSB Library Collaboratory

Abstract. One of the University of California, Santa Barbara UCSB Library’s goals for the new building
project was to establish a comprehensive and sustainable data-enabled facility that provides an
environment for researchers to support, collaborate, and explore spatial, qualitative, and quantitative
research in the social sciences, humanities, and sciences. This new facility, called the Interdisciplinary
Research Collaboratory, is a physical space that brings the campus research community together with
technology, content, and expertise. The Collaboratory and its staff support data discovery, crea tion,
curation, and analysis, raising the visibility and impact of research at UCSB. This session will serve as an
introduction to this new space, the new and expanded services offered, and the Library staff who
support these services.
Bio. Stephanie Tulley is the interim director for the Interdisciplinary Research
Collaboratory. She received her B.S. in Economics and International Studies at
Kansas State University, and her Master of Business Administration and Master of
Library Science from Kent State University. Stephanie has worked in both
corporate and university libraries, with a background in competitive intelligence
and archival research. She was hired as the Business, Economics, and Social
Sciences Data Librarian for UCSB in 2012, and launched the Library’s Social
Sciences Data Lab, which is now fully incorporated into the Collaboratory.

The UCSB brown-bag forum on spatial thinking presents

Riverscape Scale Analysis of
Fish/Habitat Relationships
Normand Bergeron
INSR, Centre Eau Terre Environnement
Université d’avant-garde, Quebec
12:00 p.m. Tuesday, February 16, 2016

Abstract. The general objective of
Normand Bergeron’s research program
is to better understand how fish exploit,
over their life cycle, the mosaic of
physical habitats comprised within an
entire river system (i.e., the riverscape).
This program involves projects grouped
under three major research thrusts: (1)
the development of innovative remote
mapping methods and spatial analysis of physical habitat mosaics at riverscape scale; (2) the
development of fish telemetry, especially passive integrated transponder (PIT) technology, for the
identification of variable tactics of habitat exploitation by fish and their consequences on fitness; and (3)
the analysis of the effect of habitat spatial structure and habitat fragmentation on fish production. In
this presentation, Bergeron will present various examples of recent and ongoing research projects using
Atlantic salmon (Salmo salar) and brook trout (Salvelinus fontinalis) as ecological models. A special
emphasis will be put on two projects. The first concerns a new habitat mapping approach (called habitat
chronology mapping) that integrates life stages habitat requirements and habitat connectivity to
estimate the production potential of a river. The second analyses of the spatial behavior of fish
attempting to pass road culverts and determines the potential effect of fish personality on this behavior.
This work will provide stream ecologists highly novel tools and information concerning the dynamics of
fish/habitat relationships that will help better manage fish populations.
Bio. After completing a Ph.D. in physical geography (fluvial geomorphology)
at the University of Buffalo in 1994, Bergeron was appointed professor at
the Institut National de la Recherche Scientifique (INRS) in Québec City, a
graduate research university offering Master’s and Doctorate diplomas only.
His research then took a serious biological twist and he now specializes in
the analysis of fish/habitat relationships in rivers and streams. He is
currently scientific director of the Centre Interuniversitaire de Recherche sur
le Saumon Atlantique (CIRSA), a multi-disciplinary group of researchers
dedicated to the study of the Atlantic salmon (Salmo salar) and its habitat.

With his colleague André St-Hilaire, Bergeron manages a field station near the beautiful SainteMarguerite River, a salmon river that drains into the Saguenay fjord. He recently initiated the creation of
RivTemp, a network dedicated to the monitoring of water temperature in Atlantic salmon rivers in
Eastern Canada.

The UCSB brown-bag forum on spatial thinking presents

Social Wayfinding
Daniel R. Montello
Professor of Geography
University of California, Santa Barbara
12:00 p.m. Tuesday, April 5, 2016

Abstract. Wayfinding is the planning and reasoning involved in efficient navigation. It serves to figure
out where you are, where you want to go, and how to get there. It invokes higher‐level cognitive
systems including mental representations of the environment (cognitive maps). Wayfinding is not simply
a solitary cognitive act or a matter of the surrounding physical environment. It involves other people—
concurrently and in the past. This involvement is pervasive and fundamental, including people’s acts,
their cultural and technological influences, even their mere presence. Although understanding social
aspects are essential to understanding wayfinding, they are underrecognized and under‐researched.
Detailed examples of social wayfinding in which others directly or indirectly influence the routes that
navigators choose will be discussed. For greater understanding, examples have been organized within a
framework of the degree, nature, and time frame of the social influence.
Bio. Daniel R. Montello is Professor of Geography and Affiliated Professor of
Psychological & Brain Sciences at the University of California, Santa Barbara (UCSB),
where he has been on the faculty since 1992. His educational background is in
environmental, cognitive, and developmental psychology. His research is in the areas of
spatial, environmental, and geographic perception, cognition, affect, and behavior.
Montello has authored ~100 articles and chapters, and co-authored or edited five
books, including Space in Mind: Concepts for Spatial Learning and Education (2014, MIT
Press) with Karl Grossner and Don Janelle. He currently co-edits the academic journal Spatial Cognition
and Computation.

The UCSB brown-bag forum on spatial thinking presents

Space & Place in
Contemporary Performance Art
Ninotchka Bennahum
Professor, Department of Theater and Dance
University of California, Santa Barbara
12:00 p.m. Tuesday, April 19, 2016

Anna Halprin’s Parades & Changes (1965)

Abstract. Space is a fundamental concept in modern dance. Configured by bodies as they move, space
acquires materiality and social and political identity. This talk considers how postwar performing and
visual artists in the U.S. have used and radically redefined space to reconfigure the balance of power
between them on and offstage. The place of contemporary performance has also shifted: from inside to
outside, stage to street, alleyway, gallery and even rooftop. How has this willful loosening of the rules
that traditionally governed the class and race-based use of space in classical and modern dance helped
contemporary artists to acquire political and historical agency?
Bio. Ninotchka D. Bennahum is Professor of Dance History and Performance Studies in
the Department of Theater and Dance at the University of California, Santa Barbara.
She holds a Ph.D. in Performance Studies from New York University’s Tisch School of
the Arts and a B.A. in History and Art History from Swarthmore College. Her first
book, Antonia Mercé, “La Argentina”: Flamenco & the Spanish Avant-Garde (Wesleyan
University Press), is a biography of the great modernist Spanish dance artist La
Argentina. Her second book, Carmen, a Gypsy Geography (Wesleyan University Press),
traces a genealogical history of the Gitana flamenco dancer from the lands of the ancient Middle East to
Hispano-Arab and Sephardic Spain. In 2012 she co-edited with her mother, Judith Chazin-Bennahum, a
global anthology of essays on movement and culture entitled, The Living Dance: A Global Anthology of
Essays on Movement & Culture (Kendall/Hunt). In 2015 she co-edited with Michelle Heffner-Hayes and

K. Meira Goldberg a global anthology of transatlantic flamenco scholarship on race and gender theory
entitled, Flamenco on the Global Stage: Historical, Theoretical and Critical Perspectives (McFarland
2015). In 2013 she co-curated with K. Meira Goldberg the exhibition and catalog, 100 Years of Flamenco
on the New York Stage at the Vincent Astor Gallery at Lincoln Center’s New York Public Library for the
Performing Arts. In 2011 she co-curated with Christopher Pilafian Transformation & Continuance:
Jennifer Muller and the Re-Shaping of American Modern Dance, 1959–2011. Currently, she is writing a
history of the founding of American Ballet Theatre, where she served as the resident dance scholar from
1996 to 2012.

The UCSB brown-bag forum on spatial thinking presents

Identifying the Center of a Spatial Object
Alan T. Murray
Professor, Department of Geography
University of California, Santa Barbara
12:00 p.m. Tuesday, May 3, 2016

Abstract. The center of a spatial object or set of objects is conceptually a rather straightforward and well
understood concept. Practical interpretation and specification, however, suggests considerable
ambiguity. This talk will review many contexts in which the center is or may be important, relevant and
significant. A number of formal specifications are detailed, either as a single or multi-dimensional
feature.
Bio. Alan Murray (BS, MA, PhD UC Santa Barbara) is a Professor in the Department of
Geography at University of California at Santa Barbara. He previously held academic
appointments at Drexel University, Arizona State University and Ohio State University.
He is editor of International Regional Science Review, associate editor for SocioEconomic Planning Sciences and Annals of the Association of American Geographers. His
research and teaching interests include: geographic information science; spatial
optimization; health informatics; urban growth and development; land use planning;
urban, regional, and natural resource planning and development; and, infrastructure and transportation
systems. He is the author of two books and over 210 research articles, book chapters and proceedings
papers.
—
The objectives of the ThinkSpatial brown-bag presentations are to exchange ideas about spatial
perspectives in research and teaching, to broaden communication and cooperation across disciplines
among faculty and graduate students, and to encourage the sharing of tools and concepts.

