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1: COSIT International Conference on Spatial Information Theory
Established in , COSIT is a biennial international conference series concerned with theoretical aspects of space and
spatial information. COSIT was started to establish a counterpoint to several concurrent applied GIS conferences at
which reports on applications and development in GIS technology were made but often without a contribution to
scientific theory and literature.

The value of q is within [0, 1], 0 indicates no spatial stratified heterogeneity, 1 indicates perfect spatial
stratified heterogeneity. The value of q indicates the percent of the variance of an attribute explained by the
stratification. The q follows a noncentral F probability density function. A hand map with different spatial
patterns. Spatial interpolation[ edit ] Spatial interpolation methods estimate the variables at unobserved
locations in geographic space based on the values at observed locations. Basic methods include inverse
distance weighting: Kriging is a more sophisticated method that interpolates across space according to a
spatial lag relationship that has both systematic and random components. This can accommodate a wide range
of spatial relationships for the hidden values between observed locations. Kriging provides optimal estimates
given the hypothesized lag relationship, and error estimates can be mapped to determine if spatial patterns
exist. Local regression and Regression-Kriging Spatial regression methods capture spatial dependency in
regression analysis , avoiding statistical problems such as unstable parameters and unreliable significance
tests, as well as providing information on spatial relationships among the variables involved. The estimated
spatial relationships can be used on spatial and spatio-temporal predictions. Geographically weighted
regression GWR is a local version of spatial regression that generates parameters disaggregated by the spatial
units of analysis. Spatial stochastic processes, such as Gaussian processes are also increasingly being deployed
in spatial regression analysis. Model-based versions of GWR, known as spatially varying coefficient models
have been applied to conduct Bayesian inference. Factors can include origin propulsive variables such as the
number of commuters in residential areas, destination attractiveness variables such as the amount of office
space in employment areas, and proximity relationships between the locations measured in terms such as
driving distance or travel time. In addition, the topological, or connective , relationships between areas must
be identified, particularly considering the often conflicting relationship between distance and topology; for
example, two spatially close neighborhoods may not display any significant interaction if they are separated
by a highway. After specifying the functional forms of these relationships, the analyst can estimate model
parameters using observed flow data and standard estimation techniques such as ordinary least squares or
maximum likelihood. Competing destinations versions of spatial interaction models include the proximity
among the destinations or origins in addition to the origin-destination proximity; this captures the effects of
destination origin clustering on flows. Computational methods such as artificial neural networks can also
estimate spatial interaction relationships among locations and can handle noisy and qualitative data. This
characteristic is also shared by urban models such as those based on mathematical programming, flows among
economic sectors, or bid-rent theory. An alternative modeling perspective is to represent the system at the
highest possible level of disaggregation and study the bottom-up emergence of complex patterns and
relationships from behavior and interactions at the individual level. Two fundamentally spatial simulation
methods are cellular automata and agent-based modeling. Cellular automata modeling imposes a fixed spatial
framework such as grid cells and specifies rules that dictate the state of a cell based on the states of its
neighboring cells. As time progresses, spatial patterns emerge as cells change states based on their neighbors;
this alters the conditions for future time periods. For example, cells can represent locations in an urban area
and their states can be different types of land use. Patterns that can emerge from the simple interactions of
local land uses include office districts and urban sprawl. Agent-based modeling uses software entities agents
that have purposeful behavior goals and can react, interact and modify their environment while seeking their
objectives. Unlike the cells in cellular automata, simulysts can allow agents to be mobile with respect to space.
For example, one could model traffic flow and dynamics using agents representing individual vehicles that try
to minimize travel time between specified origins and destinations. While pursuing minimal travel times, the
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agents must avoid collisions with other vehicles also seeking to minimize their travel times. Cellular automata
and agent-based modeling are complementary modeling strategies. They can be integrated into a common
geographic automata system where some agents are fixed while others are mobile. Initial approaches to CA
proposed robust calibration approaches based on stochastic, Monte Carlo methods. The method analyzes the
spatial statistics of the geological model, called the training image, and generates realizations of the
phenomena that honor those input multiple-point statistics. A recent MPS algorithm used to accomplish this
task is the pattern-based method by Honarkhah. This allows the reproduction of the multiple-point statistics,
and the complex geometrical features of the training image. Each output of the MPS algorithm is a realization
that represents a random field. Together, several realizations may be used to quantify spatial uncertainty. One
of the recent methods is presented by Tahmasebi et al. This method is able to quantify the spatial connectivity,
variability and uncertainty. Furthermore, the method is not sensitive to any type of data and is able to simulate
both categorical and continuous scenarios. CCSIM algorithm is able to be used for any stationary,
non-stationary and multivariate systems and it can provide high quality visual appeal model. Geospatial
analysis, or just spatial analysis, [33] is an approach to applying statistical analysis and other analytic
techniques to data which has a geographical or spatial aspect [34]. Such analysis would typically employ
software capable of rendering maps processing spatial data, and applying analytical methods to terrestrial or
geographic datasets, including the use of geographic information systems and geomatics. Basic applications[
edit ] Geospatial analysis, using GIS , was developed for problems in the environmental and life sciences, in
particular ecology , geology and epidemiology. It has extended to almost all industries including defense,
intelligence, utilities, Natural Resources i. Oil and Gas, Forestry Spatial statistics typically result primarily
from observation rather than experimentation. Basic operations[ edit ] Vector-based GIS is typically related to
operations such as map overlay combining two or more maps or map layers according to predefined rules ,
simple buffering identifying regions of a map within a specified distance of one or more features, such as
towns, roads or rivers and similar basic operations. Descriptive statistics, such as cell counts, means,
variances, maxima, minima, cumulative values, frequencies and a number of other measures and distance
computations are also often included in this generic term spatial analysis. Spatial analysis includes a large
variety of statistical techniques descriptive, exploratory , and explanatory statistics that apply to data that vary
spatially and which can vary over time. Advanced operations[ edit ] Geospatial analysis goes beyond 2D and
3D mapping operations and spatial statistics. GIS-based network analysis may be used to address a wide range
of practical problems such as route selection and facility location core topics in the field of operations research
, and problems involving flows such as those found in hydrology and transportation research. In many
instances location problems relate to networks and as such are addressed with tools designed for this purpose,
but in others existing networks may have little or no relevance or may be impractical to incorporate within the
modeling process. Problems that are not specifically network constrained, such as new road or pipeline
routing, regional warehouse location, mobile phone mast positioning or the selection of rural community
health care sites, may be effectively analysed at least initially without reference to existing physical networks.
Locational analysis "in the plane" is also applicable where suitable network datasets are not available, or are
too large or expensive to be utilised, or where the location algorithm is very complex or involves the
examination or simulation of a very large number of alternative configurations. Geovisualization â€” the
creation and manipulation of images, maps, diagrams, charts, 3D views and their associated tabular datasets.
GIS packages increasingly provide a range of such tools, providing static or rotating views, draping images
over 2. This latter class of tools is the least developed, reflecting in part the limited range of suitable
compatible datasets and the limited set of analytical methods available, although this picture is changing
rapidly. All these facilities augment the core tools utilised in spatial analysis throughout the analytical process
exploration of data, identification of patterns and relationships, construction of models, and communication of
results Mobile Geospatial Computing[ edit ] Traditionally geospatial computing has been performed primarily
on personal computers PCs or servers. Due to the increasing capabilities of mobile devices, however,
geospatial computing in mobile devices is a fast-growing trend. In addition to the local processing of
geospatial information on mobile devices, another growing trend is cloud-based geospatial computing. In this
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architecture, data can be collected in the field using mobile devices and then transmitted to cloud-based
servers for further processing and ultimate storage. In a similar manner, geospatial information can be made
available to connected mobile devices via the cloud, allowing access to vast databases of geospatial
information anywhere where a wireless data connection is available. Geographic information science and
spatial analysis[ edit ] Further information: The increasing ability to capture and handle geographic data means
that spatial analysis is occurring within increasingly data-rich environments. Geographic data capture systems
include remotely sensed imagery, environmental monitoring systems such as intelligent transportation
systems, and location-aware technologies such as mobile devices that can report location in near-real time.
GIS provide platforms for managing these data, computing spatial relationships such as distance, connectivity
and directional relationships between spatial units, and visualizing both the raw data and spatial analytic
results within a cartographic context. Content[ edit ] Spatial location: Transfer positioning information of
space objects with the help of space coordinate system. Projection transformation theory is the foundation of
spatial object representation. Geovisualization GVis combines scientific visualization with digital cartography
to support the exploration and analysis of geographic data and information, including the results of spatial
analysis or simulation. GVis leverages the human orientation towards visual information processing in the
exploration, analysis and communication of geographic data and information. In contrast with traditional
cartography, GVis is typically three- or four-dimensional the latter including time and user-interactive.
Geographic knowledge discovery GKD is the human-centered process of applying efficient computational
tools for exploring massive spatial databases. GKD includes geographic data mining , but also encompasses
related activities such as data selection, data cleaning and pre-processing, and interpretation of results. GVis
can also serve a central role in the GKD process. GKD is based on the premise that massive databases contain
interesting valid, novel, useful and understandable patterns that standard analytical techniques cannot find.
GKD can serve as a hypothesis-generating process for spatial analysis, producing tentative patterns and
relationships that should be confirmed using spatial analytical techniques. Spatial decision support systems
SDSS take existing spatial data and use a variety of mathematical models to make projections into the future.
This allows urban and regional planners to test intervention decisions prior to implementation.
2: Cognitive geography - Wikipedia
This book constitutes the proceedings of the 12th International Conference on Spatial Information Theory, COSIT , held
in Santa Fee, NM, USA, in October The 22 papers presented in this book.

3: Spatial analysis - Wikipedia
First established in with a conference in Elba, Italy, COSIT (the International C- ference on Spatial Information Theory) is
widely acknowledged as one of the most - portant conferences for the field of spatial information theory.

4: Workshops - COSIT
In these early meetings, the need for well founded theories of spatial information representation and processing was
identified, particularly theories based on cognition and on computation. This concern for theory provided an early
foundation for the newly emerging field of geographic information science.

5: Spatial Information Theory - Department of Geography - Simon Fraser University
This book constitutes the refereed proceedings of the 10th International Conference on Spatial Information Theory,
COSIT , held in Belfast, ME, USA, in September

6: Spatial Information Theory. Foundations of Geographic Information Science - Google Books
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Spatial Information Theory It seeks to understand social and technological influences on the development of the
technologies and data structuring techniques. A key aspect of Spatial Information Theory is the quest for optimal ways to
identify, visualize and communicate spatial relationships on the earth's surface.

7: Entropy | Special Issue : Spatial Information Theory
This book constitutes the refereed proceedings of the 9th International Conference on Spatial Information Theory,
COSIT , held in Melbourne, Australia, in September

8: CiteSeerX â€” Citation Query Timpf (Eds.), Spatial Information Theory
Spatial Information Theory 8th International Conference, COSIT , Melbourne, Australia, September , , Proceedings
Spatial Information Extraction for.

9: COSIT: Conference On Spatial Information Theory
COSIT Conference on Spatial Information Theory Established in , COSIT is a biennial international conference series
concerned with theoretical aspects of space and spatial information.
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