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ABSTRACT 

Associating place name mentions in unstructured text with their 

actual references in geographic space is vital to enable spatial 

queries and analysis. In this paper, we introduce GeoTxt, a web 

API plus human-usable web tool designed and implemented to 

tackle three components of place-reference processing from text, 

namely: extraction, disambiguation, and geolocation of place 

names mentioned in unstructured text. Current GeoTxt 

development is focused particularly on support for processing 

short microblog posts. 
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H.3.1 [Information Storage and Retrieval]: Content Analysis 

and Indexing 
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1. INTRODUCTION 
While the volume of textual data with explicit geo-location is 

increasing rapidly due to GPS-enabled devices and sensors of 

many kinds, an even larger source of place-based information 

exists in text artifacts ranging from microblogs, through news 

stories and press releases, to scientific publications. The GeoTxt 

API has been designed to support extraction, disambiguation, and 

geolocation of place entities in text submitted to the API from 

other applications. The primary focus is on extracting place 

references from microblog posts, partly similar to the goals of [2; 

6; 8] as opposed to most other efforts such as [3-5; 9] that address 

similar issues but focus on longer and more grammatically correct 

text artifacts. This is a challenging task due to the limited context 

in these short posts (e.g., 140 character limit in Twitter), the 

related use of abbreviations, and the non-standard syntax often 

used (e.g., words are often not capitalized as they would be in 

standard text). Nevertheless, users will be able to indicate the 

nature of query text to get the best results for either microblog 

posts or longer text articles. Also, GeoTxt includes a human-

usable interface for processing individual text artifacts and testing 

the methods.  

Below, we outline the GeoTxt API approach and system 

specifications, detail how it works, and point to future work. 

2. GEOTXT ARCHITECTURE AND 

CAPABILITIES 
GeoTxt has been designed and implemented as an easy to use 

RESTful Web API. It identifies mentions of place names in 

unstructured text, and assigns geographic coordinates to those 

place names. Trusted applications are able to query the service 

with HTTP GET requests and receive the responses as GeoJSON 

FeatureCollection objects containing geocoded place names along 

with persons and organizations identified in free form text.  

Figure 1 shows the schematic architecture of the GeoTxt API. 

GeoTxt, written in Java, processes input text in two separate steps, 

which work independently in the current release. At the first step, 

Named Entity Recognition is performed to extract place names. 

Second, those place names found in text are disambiguated and 

geolocated to their respective geographic coordinates by the 

GeoCoder module.  

 

The Illinois Named Entity tagger [7] (depicted as UIUC in Figure 

1) has been tested and integrated with the system; however, its 

current beta release has been considerably slower than GATE 

ANNIE [1] and Stanford NER in terms of computation time. 

Because GeoTxt is designed as a web API backend for big data 

processing, the two faster NER engines i.e. Stanford NER and 

Gate ANNIE are used in the current release.  

After the identification of place names mentioned in text, GeoTxt 

uses the GeoNames geographic database (http://geonames.org) to 
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Figure 1. GeoTxt API Architecture. 
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help geolocate those names. Although the GeoNames database is 

open source and available for free, its ranking mechanism is not 

public. Also, the GeoNames Search Web Service does not always 

come up with the ranking a human agent expects, e.g. it ranks 

Colorado springs and San Luis Río Colorado higher than 

Colorado (the State) when it is queried with the text Colorado. 

Therefore, we use (a) the geographic level, e.g. country, province, 

city of the place name in text when provided by the NER engine 

as best guess to initially rank and distinguish between candidates 

in the database, and then (b) the Levenshtein Distance of the name 

mentioned in text and the candidate’s name (which indicates how 

close the two strings are) to choose the candidate with the least 

distance, and when multiple candidates have the same shortest 

distance to the name in question (c) the population of potential 

candidates with higher priority given to places with higher 

population to choose the best candidate.  

The biggest challenge in geolocation is to disambiguate between 

places with identical names. The current implementation of 

GeoTxt leverages spatial logic to overcome such ambiguity in 

case more than one place name is mentioned within the same 

document. In such circumstances, GeoTxt retrieves the top five 

candidates for each place name mentioned in text, and for each 

candidate, retrieves all entities higher up in the geographical 

hierarchy. Then, for each name, the candidate for which an entity 

higher in its hierarchy matches any other place name mentioned in 

the text is picked. For example, in the tweet “Finally landing in 

London. I love Canada!”, London will be geolocated to London, 

Ontario instead of London, UK; although the latter has higher 

population and stands higher in GeoNames ranking.  

 

Human users of GeoTxt have access to the same system through a 

visual web interface (see Figure 2). Users are able to paste in a 

piece of text, select the NER engine, and see the raw GeoJSON 

response in a text box and also geocoded locations overlayed on a 

base map. Each location is labeled with both the name that 

appears in text and the one picked by the GeoCoder module (in 

case they are different, whether due to a mistake or due to name 

abbreviation etc.) to help the user detect inaccurate results. Users 

are then able to flag any erroneous results as inaccurate. Such 

results are being used to monitor possible mistakes and improve 

the performance of GeoTxt. In the current release of GeoTxt, 

users (application and human) are able to select between two 

Named Entity Recognition engines of Stanford NER and GATE 

ANNIE to extract locations, people and organizations. But, the 

system has been designed to allow for additional NER engines to 

be added and compared, and also for versions of individual NER 

engines trained on different kinds of text to be selected. Enabling 

user feedback and the comparison of multiple NER engines are 

two unique features of GeoTxt compared to other efforts such as 

[3; 5; 9]. 

Play! Framework (http://www.playframework.com/) is used to 

expose GeoTxt functionality as a web API and to render User 

Interface and documentation web pages. The API provides 

versioned web services to guarantee backward compatibility.  

3. FUTURE WORK 
Plans for the future include customizing methods and NER tools  

to more comprehensibly utilize context in text and also context 

specific to microblog platforms (e.g. Twitter generated metadata) 

for the purpose of disambiguation, experimenting with ensemble 

approaches that combine the best of multiple methods, and 

utilizing detailed user feedback to improve the results. We are 

also starting to build a corpus of hand annotated microblogging 

posts to train the NER tools on such posts and to assess the overall 

system.  
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