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ABSTRACT

We introduce a geolocation-aware semantic annotatiodel that
extends the existing solutions for spotting anduaisiguation of
places within user-generated texts. The implemenptedotype

processes the text of weblog posts and annotagepléites and
toponyms. It outperforms existing solutions by takiinto

consideration the embedded geolocation data. Thkiaion of

the model is based on a set of randomly selectdd53,
geolocation embedded weblog posts, obtained frofi5lweb

feeds. The results demonstrate a high degree afraoc in

annotation (87.7%) and a considerable gain (27i8%entifying

additional entities, and therefore support the &daopof the

model for supplementing the existing solutions.

Categories and Subject Descriptors
H.2.8 [Information Systems]: Database Applications;
1.7 [Computing M ethodologies]: Document and Text Processing
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1. INTRODUCTION

One of the fundamental characteristics of the Séimslveb is the
presence of machine-understandable annotationsonfated
semantic annotation of web resources is necessaagdelerate
the advancement of the Semantic Web. Enrichingeriniith

links to DBpedia resources is one of the commorraaahes for
annotating semantic entities in the textual Welteain

Despite the considerable progress in the areatofaldanguage
processing, the performance of the available atipotaools
often fails when used with (primarily) colloquiater-generated
content [1]. This means that the solutions thatevelveloped and
tested with formal texts and news corpora are éffextive when
applied to informal or laconic writing styles theate common to
weblogs and other social media sources. Given ¢hearkable
proliferation of user-generated content, automatedotation of
social media deserves a greater attention. We atlae the
increasing availability ofgeolocation data, embedded in social
media, can be used to improve the automated praxfessmantic
annotation of textsThe main contribution of this paper is a new
hybrid approach that takes into account embeddedocgtion
data to supplement the current state-of-the-artragmhes for
annotating user-generated content.

Previous research on the subject of semantic athotdas
resulted in the development of a range of commienid open
source tools such as Stanford NER, OpenCalais, Al
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DBpedia Spotlight. These tools employ various tégphes to
determine the meaning of and annotate textual fesagsn
However, they solely rely on processing textual tenh and
disregard embedded metadata such as geolocatioebHeve
propose a hybrid solution and demonstrate the Hhenef
integrating geolocation for spotting and disambtmgaplaces in
user-generated content.

Traditionally, the solutions for semantic annotatigere bound to
developing a catalogue of entities, for instancenfiWordNet or
Wikipedia, and used the associations between thitiesnfor

disambiguation. Prior work in this area used Wiklipecontent,
links and intra-wiki links (anchor text), rediregages and
category hierarchies [2, 3] for distinguishing beén potential
entities. Windowing strategy, where only a certaimmber of
nearby words are taken into account, constituteagmiimitation

that lead to a significant loss of discriminativeatures and
problems. More recent developments include the afséopic

models [4] and proximity [5] that enable better fpemance
compared to earlier approaches. However, the usaethdata,
such as geolocation, can further improve the smhstifor

annotating places and toponyms. We describe antliateathe
proposed approach below.

2. GEOLOCATION-AWARE SEMANTIC
ANNOTATION MODEL

We name the proposed modgeoAnno The model consists of
the following steps. It (a) takes HTML documentsieh contain

embedded geolocation data as input; (b) identifissociations
between the published post and nearby places (wsimgedded
geolocation and a knowledge base such as Googlkedlar

GeoNames); (c) exploits each found associationpti selevant

text faces and disambiguate entities; and (d) msttlre annotated
content as XML. We present a hypothetical exartpldustrate

this (see Figure 1).

Text Faces Weblog Post Nearby Places®
fip: (Cafe Brazillis a nice Ul p1 | Cafe Brazil
fap /| coffee shop in(Chelsea] - ‘{«——a,—— pa | Chelsea
fip2 /| One of Brazil)s sp&‘ciu]s is As;‘;‘:‘e‘;"" D3| Place Name 3
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Figure 1: Example of the annotation processand notation.

Given a weblog post with geolocation it is possitderetrieve a
list of nearbyplaces(e.g.ps, p- -.- p)- To identify whether nearby
places are associated with the textual contenh®fweblog post
we calculate the similarity of each place name i fragments
of content and refer to the measure of similargyaasociation
score (e.g. a;, & ... a ). Once the association scores are



calculated, we identify théext facesfor each of the associated
place (e.g.fip;, fp; and fip,). The text faces for the illustrated
example will bef;p; = ‘Cafe Brazil’;f,p; = ‘Brazil's’; andfip, =
‘Chelsea’. Finally, once the text faces have bekmtified, they
are linked withreferences to resourcdg.g.r; andr,) (if any)
from a knowledge base such as DBpedia.

2.1 ldentifying Associated Places

We use Google Places due to an easy-to-use APhwaaithble
developer libraries. After retrieving a list of p&a names, we
identify whether the content of the weblog postdkted to the
nearby places. Calculation of the scores for testching is
adapted from cosine similarity. The use of positheeres as a
threshold for two-grams performs robustly well. Figrocess is
described in Algorithm 1.

Algorithm 1: Identification of Association.

/* Retrieve posts for annotation
1 List <Post> posts = CALL get Post s()//All posts with geolocation
/*Retrieve nearby locations for each post aralculate association scores */
2 FOR each post in posts
[*Retrieve nearby places as a List<Place> places*/
3 CALL get Near byPl aces(geoPoi nt) returning List<Place>
pl aces

/*Calculate association score for each place*/
4 FOR each place in places
5 CALL cal cul at eAssoci ati onScor e(post, place)

returning float score
/*Index post, place and score*/
6 CALL i ndex(post, place,
7 END FOR
8 END FOR

score)

2.2 Spotting Relevant Text Faces

Once the association between the post and speaéidy places
is established, we identify the fragment of the feam the post,
referred here as text face, to use it for annatgtiarposes. Rather
than relying on NER approaches for identifying pkdhat are
mentioned in the text we employ techniques for tewtching
between the earlier discovered associated placds saecific
fragments of text. This approach is justified gitka limitation of
NER tools for processing colloquial texts.

2.3 Disambiguation and Linking

After spotting the relevant text faces it is neeegsto

disambiguate these when more than one potentialidate for

annotation is found. This task is often necessargnannotating
places that share a common name, for instance P3ul's

Cathedral’, but refer to different entities. Theeusf geolocation
can supplement the current approaches and aishglisshing the
St. Paul's Cathedral in London (UK) from that of Melbourne
(Australia).

3. EVALUATION

The evaluation of the proposed model was condussety 1,775
web feeds with geolocation points embedded in 3,4@blog

posts. We evaluated the results of the semantiotation using
the CrowdFlower.com crowd sourcing system, follayvithe

methodology employed by Milne and Witten [2] foratyating

the performance of an annotation system. The wsrkeere
allocated a set of annotated weblog posts (31lizhwdontained a
single place reference at a time (334 places m)tcthe task of
the workers was to identify whether the linked dceti
corresponded to the highlighted text. A set of 3kdgiions was
marked as golden to identify untrusted workers, 486 weblog
posts were incorrectly annotated with links tearby but

unrelated places to eliminate possible bias. Thsuli®
demonstrate (see Table 1) that the accuracy oftatiolo was as
high as 87.7%, which is comparable to the averagtopnance
(81.3%) of DBPedia Spotlight for geopolitical et (see [6]).

Table1: Crowd Flower evaluation results.

Judgment Result Judgments (%) Avg. Confidence
Correct 87.7% 0.97
Incorrect 11.4% 0.7¢

Ambiguous 0.9% 0.45

We compared the performance of DBpedia Spotlighh wihe
developed prototype. The proposed model identifi2d9
additional resources that were not captured by Digp8potlight
(see Table 2). The additional number of distinctoteces
corresponds to a 27.8% gain in capturing additi@malotations
using the proposed hybrid approach. Furthermogectimparison
of sampled annotated resources demonstrates ar flyghularity
in annotation results. For example, our model aatesPenang
Hill as aresortin Penang districtrather than annotatirgenang
district itself.

Table 2: Overlap and difference between the resour ces
identified by DBpedia Spotlight and the proposed model.

Unique Number of Annotations for 311 posts
Annotations DBpedia Spotlight GeoAnno (proposed)
Distinct: 751 209
Sharec 8€ 86
Total: 837 295

4. CONCLUSIONS

In this paper we presented a model for geolocativare
semantic annotation of social media content anduated its
performance. The evaluation demonstrated a coraditiergain
(27.8%) in improving the performance of semantiaaation of
places. It performed with a high accuracy (87.79) affered a
finer granularity. Hence, we suggest integratiothaf model into
the existing tools for improved performance. Thelaation of
the model can enable automated annotation of Lsesrgted
content that isalready published or isbeing preparedfor
publication.
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