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Abstract
Geocollective is a proof-of-concept project composed of largely open-source software; forming back-end
tools required for the collection, processing, and basic scientific analysis of content collected from the
Internet. Social media, mobile-technologies, and user-generated content of all kinds have piqued the
interest of many social science research programs. Despite this interest there are still a great many
challenges that range from use and licensing restrictions, programming environments and access points,
as well as drifting domain expertise that separate experts based on technological skillsets and not interest
or relevance to a particular phenomena.

Introduction

Geocollective is an attempt to bridge the gap between “traditional” and “new” forms of
geographic information (GI) being generated on the Internet in academic scholarship
(cf., Goodchild 1992; Coleman, Georgiadou, and Labonte 2009). The goal is to offer
researchers an accessible means to gather and use relevant GI from these novel data
sources regardless of their fields of inquiry or level of programming competency. While
the need to develop new skills and techniques within human geography is a constant
task, it is exacerbated by continual integration of social and technological worlds
(Couclelis 1992; Elwood 2008; Sui 2008; Wilson 2012). Geocollective looks to extend
the reach of the research community's “spatial perspective” to phenomena that can often
transcend traditional concepts of spatial data and geographic analysis (cf., Gieryn 2000;
Goodchild 2007). This is in part accomplished by providing tools like Geocollective that
lower the demands on individual researchers and on available resources for acquiring
disparate domain knowledge and tools such as the use of various programming
languages and data service architectures. This helps to divert focus to the use and study
of Web-GI (cf., Turner et al. 2008:1-13; Goodchild 2009; Jiang 2011; Brown et al. 2013).

Background and Relevance

Internet technologies have been engendered with numerous ideologies predating their
actual creation (cf., Dahlberg 2001; DiMaggio and Garip 2012). However, there remains
a sustained and common position that sees the Internet as an extension for society and
social interactions (Papacharissi 2002; Good 2014). This extension provides a “space”
for interaction between a few individuals to massive globally dispersed groups, as well as
a “place” for the formation and participation of diverse communities of interest
(Messinger et al. 2009; Zaphiris and Ang 2010:1-24). These characteristics of
cyberspace have ignited disciplinary rattling discussions from the transcendence of
distance (cf., Couclelis 1996; Wang, Lai, and Sui 2003; Tranos and Nijkamp 2013), time
(cf., Loader and Dutton 2012; Lievrouw 2012; Karpf 2012), and social interaction (cf.,
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Katz and Rice 2002; Katz 2007), all of which are fundamental dimensions responsible
for driving geographic thought (Cresswell 2012).

The end of the 20™ century witnessed a spread of the hyper-linked pages of the world-
wide-web (Web). With the early years of the 21* century came a shift to user-produced
ecosystem of ubiquitous content known as the Web 2.0 (Haklay, Singleton, and Parker
2008). Throughout the past 30-years geographers have kept a steady eye towards
understanding, speculating, and integrating these evolving manifestations of a social
reality by utilizing new technology and forms of (digital) data within our trade (e.g.,
Goodchild 2014). These changes become apparent as we consider things like the
usability of geographic information systems (GIS) with the introduction of Google Earth
(cf., Rana and Joliveau 2009), techniques for data collection with crowd-sourcing
projects like OpenStreetMap (cf., Haklay and Weber 2008), and the conceptual impacts
of amateur versus expert geographic information with the rise of “citizens as sensors”
(cf., Goodchild 2008; Elwood, Goodchild, and Sui 2012).

Methods and Data

Built-in capabilities of Geocollective include combined application programming
interfaces (API) that give users an ability to collect data easily from a variety of Web
resources (cf., Abdalla 2012; Hu 2012). Working datasets can be obtained from several
social media and content sharing services like Twitter, Facebook, Google+, YouTube and
Flickr, as well as being saved into interoperable data models (e.g., delineated-text and
Esri shapefiles) or spatial databases (e.g., Esri geodatabase and Postgres-PostGIS)
according to the limitations of use for each particular service.

Geocollective is written in the high-level programming language of Python. This
provides a customizable and readable code-base that can be integrated with a variety of
popular front-end applications such as desktop GIS and web-interfaces. Additional data
collection resources include spatial data from OpenStreetMap and content from
Wikipedia, which add a robustness of crowd-based “collective knowledge” and
supplemental structuring resources for working datasets (cf., Sigurbjornsson and van
Zwol 2008; Bizer et al. 2009; Mitra 2012). The ability to specify by geographic area,
user, or key-word topics adds a search functionality to Geocollective for gathering data
relevant to a user’s specific purpose.

Each API and data service has its own restrictions on the ability to collect or store
content due to licensing specifications and download rates. Geocollective provides
background services that follow these specifications and automate tasks for projects that
require extended data-collection and observation periods (see Figure 1 for data
harvesting work flow).
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Figure 1: Example Web harvesting workflow for Geocollective

Geocollective includes several analytical techniques tailored specifically to the content it
harvests, which have been replicated from contemporary literature. These techniques
act as extensible tools for the analysis and application of the working datasets much like
the role simple geometric functions (e.g., buffers, intersects) provide in traditional
desktop and Web GIS.

The first set of tools focuses on the temporal and geographic qualities of the dataset (cp.,
Russell 2013). While most GIS platforms provide means to conduct spatial analysis
there is often a need to consider Internet and user-generated data as time-series
observations (Green 2002). More specifically, with the fast genesis of Web content the
ability to translate timezones, query by timeliness, and aggregate by custom periods is
often a fundamental need in many projects that make use of Web data.
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Figure 2: Example text processing workflow for Geocollective

Another key functionality included in Geocollective is basic computation linguistic
techniques for dealing with unstructured text. These natural language processing (NLP)
techniques let users normalize (cf., Pennell and Liu 2014) and extract more information
from the free-form text (cf., Adams and McKenzie 2013; Vasardani, Winter, and Richter
2013). Several basic elements in the pre-processing stages are also included such as spell



correction, word and character substitution or removal, position of speech tagging, as
well as noun phrase and named entity extraction (see Figure 2 for text processing
workflow).

Geocollective also provides several algorithms to calculate similarity measures between
text content of working datasets and relating it to external resources like news-feeds,
Wikipedia articles, and other corpora (cf., Ghosh and Guha 2013). Several experimental
techniques for measuring text similarity are also being included like the semantic topic
modeling “Word2Vec” algorithm developed by Google (Goldberg and Levy 2014), and
extended by Le and Mikolov (2014), that has been shown to compare texts of varying
lengths with good accuracy.

Geocollective is ultimately focused on collecting data dealing with human social
interaction and inspection of the data itself as a socially created phenomenon (Wilson
2014). There is often an inherent property of social media in the form of a social
network or graph structure (Johnson and Gilles 2003). An issue with graph
representations of social dynamics is often attributed to an inability for capturing other
influences such as space-time interactions (cf., Radil, Flint, and Tita 2010; Daraganova
et al. 2012; adams, Faust, and Lovasi 2012; Takhteyev, Gruzd, and Wellman 2012;
Stephens and Poorthuis 2014). Thus, there is some discussion in this presentation
regarding the development of spatially and temporally situated social network graphs.
That is, traditional social network graphs linked by social and topical relationships to
geographic space by “content hubs” and interconnected through temporal connections.

Conclusions

This paper has presented a collaborative project called “Geocollective”. The
Geocollective project is in its first year of development for a proof-of-concept version,
and some of the functionalities currently included and proposed for development were
discussed.

A primary goal of Geocollective is to provide social scientists a means to gather easily
data being generated from disparate Internet resources for the inclusion of their own
research agendas. The involvement of specialists communities such as those found as
SKI2015 are imperative to the growth and success of a project like Geocollective.

Techniques from basic text processing to semantic topic modeling were discussed in
reference to their ability to tie further unstructured content and non-spatial
observations to geographic locations through Geocollective's functionality. Additionally,
novel data models like spatially and temporally situated social network graphs were
proposed in light of their potential utility to contemporary geographic analysis as a
means to possibly being more appropriate in representing dynamic human social
networks and information flows across space and time.
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