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Abstract. The aim of this work is to find sub-typed Geographic Named
Entities from the analysis of relations between Place Names surrounded
nominal group within a specific phrasal context in a set of textual docu-
ments. The paper presents a method involving natural language process-
ing and heterogeneous resources like gazetteers, thesauri or ontologies.
The work and the results focus a French language corpus. However, the
uses of quite generic lexico-syntactic patterns in pre-selected phrasal con-
text can be tuned for others languages.

Keyword : natural language processing, Named Entity categorization, ver-
bal relations, lexico-syntactic patterns, finite-state transducers

1 Introduction

Many applications such as automatic ontology creation, enrichment from text,
information extraction, automatic indexation for digital libraries and question
answering applications rely on different types of approaches. Currently, the first
task consists in finding key terms (such as named entities and associated tech-
nical terms) in text of selected repository of documents and then use them as
seeds for the next process. In automatic ontology enrichment these key terms
are related to concepts in the target ontology.

Linguistic processing system using rule-based grammar and lexical resources
may carry out this core task. Generally, this processing is combined with the
recognition and classification of Named Entities [Nan98] and traditionally this
process classifies named entities into persons, organizations and places. At the
same time, research on analysis of geographic references is becoming a hot topic
in the research area of information retrieval. So, “... Finding geographical refer-
ences in text is a very difficult problem and there have been many papers that
deal with different aspects of this problem and describe complete systems such as
Web-a-where, MetaCart, and STEWARD ...” [BLPD10].

However, in NER systems places entities are not classified in their specific
sub-types and it is essentially due to the difficulty of the task [LLO7]. In this
paper, we focus on the identification and the geographical named entities sub-
categorization, gathered with two classes of additional lexical information. The



first class indicates a contextual geographic focusing and the second one indicates
the sub-type e.g. “the EASTERN PART(1) of the Aspe VALLEY (2)”. The second
sub-class has been already proposed in [MTV07]. By subcategorizing location
entities, we propose a method to reduce ambiguities, retaining these key terms
as seeds for the next step of a given process.

The proposed method involves lexico-syntactic patterns and external het-
erogeneous resources such as gazetteers, non-specific thesaurus, ontologies and
event structures [RBH10] expressed in a finite-state description. While the use
of such patterns essentially is not new in itself (for example Hearst patterns
[HEA92] unlike most previous work, refining Hearst initial patterns or defining
patterns within a very specified domain, in these work we investigate the uses
of quite generic lexico-syntactic patterns in pre-selected phrasal context.

We are currently working on a repository of documents in French from the
nineteenth century, devoted to the Pyrenees (especially travel stories). A travel
story is a genre in which the author describes one or more travels, people en-
countered, emotions, things seen and heard. These documents contain numer-
ous geographic references to typed geographic named entities of a defined area
(French Pyrenees Mountains), all our examples hereafter are extracted from this
repository. In a previous work [LES07] we have explored phrasal contexts where
geographical point of view is predominant.

We propose, on the one hand, an automatic data processing sequence marking
the contextual geographic focusing and the key term (syntactically represented
by a nominal group) candidate to be a sub-type. This context will be fetch with
a lexico-syntactic pattern. The goal is to mark, if it exists, the nominal group
involved in such a context as a real sub-type or a “good” candidate to be a real
sub-type. The choice depends on the existence of such key terms in external
heterogeneous resources.

For limiting such a heavy task, our method proposes to checks if there is a
sufficiently strong relationship between nominal group’s participation in a par-
ticular linguistic relation and its capacity to evoke a geographical sub-type. In
a travel story genre the more interesting geographic phrasal contexts are rep-
resented by descriptions of persons’ movements or landscape perceptions. We
propose a full-implemented automatic process in order to localize this potential
geographic phrasal context. This context will be fetch with finite-state trans-
ducers embedded in a lexico-syntactic pattern. The last step is to use various
external resources to validate or reduce the ambiguity of its geographical mean-
ing.

2 Problems and Background

The traditional named entity recognition task is a well-known problem in the
natural language processing (NLP) tasks and Information Extraction and Re-
trieving (IE & IR). Many systems have been developed, mainly on English, to
recognize and categorize the proper names appearing in the texts [DMO00] but
any of them are able to classify places into specific sub-types such as RIVER,



GLACIER, PEAK, MOUNTAIN... The identification of the geographic names
is a well known much more complex task that simply recognizing place names or
locations from others Named Entities. We are mainly interested by this category:
locations and their intrinsic ambiguity as related in [VJWO07], [LLO7], [LEIO4].
Our goal is to find an existing sub-type to reduce this intrinsic ambiguity. For
example, in Artouste lake, or in the peak of Artouste, the place Artouste have
a different semantics and different spatial representation according to the geo-
graphic type carried out by lake or peak key terms. In other words, in a task
of the sub-type location geometry recovery with a known label, the called upon
resources and the strategies of interrogation of these resources will be much more
accurate. Hereafter in table 1 a part of a travel story extracted in our corpus
from the book: “Ascension au pic de Néthou , Platon de Tchihatcheff, 80 pages,
1842”7,

Table 1. A paragraph from the corpus “Travel stories”

[-..JAprés avoir contemplé, avec une admiration mélée d’effroi, la charpente altiére
des Monts-Maudits, nous songedmes bientdét a descendre sur le territoire aride de
’Aragon. Le temps était menagant : de légers brouillards parcouraient les hauteurs, et
précédaient des nuages d’une teinte grisdtre, qui roulaient vers nous, venant de l’ouest
des Pyrénées, un orage s’amoncelait : il ne tarda pas a éclater. Ayant renvoyé nos
chevaus et payé le tribut accoutumé a la complaisance des carabineros (douaniers)
espagnols, nos guides chargérent nos provisions sur leurs épaules, et nous descendimes,
assez lestement, vers le pied de la Maladetta, laissant & notre droite les roches
calcaires de la Péna-Blanca. Arrivés au fond de la vallée du Plan-des-Etangs,
qui est plus élevée que sa wvoisine, la vallée latérale de l’hospice de Bagnéres,
de 446 métres, nous laissémes derriere nous une cabane habitée pendant 1’été par des
bergers espagnols, pour remonter, par un plan rocailleux, jusqu’au gouffre de
Tourmon, qui absorbe les eauz d’un torrent rapide, descendant de la partie orientale
du glacier de la Maladettaf...].

As we can see in the example and in agreement with ([JON94], [FM03] and
[LLOT7]) taken on its own place name can already be of different category such
as: simple pure place names (Bagnéres, Maladetta, Tourmon...) composed of
only one lexeme; complex pure place names (Monts-Maudits, Péna-Blanca,...)
composed of several lexemes; slightly mixed place names containing link-words
(Bagnéres de Bigorre,...). In textual document all of these categories of place
name can be combined in a syntactic relation with nominal groups being able
to add a specific geographical meaning and finally build a complex and het-
erogeneous Geographic Named Entity (GNE) where explicit sub-types play an
important role (sur le territoire aride de I’Aragon, la partie orientale du glacier
de la Maladetta,...").

The GNE could be potentially ambiguous in different part of its linguistic
structure. Our global goal is to propose a whole method for reduce ambiguity.

! On arid territory (zone) of Aragon, the eastern part of Glacier Maladetta



The method combines for each different ambiguities specific treatments. This
paper focuses on the problem of sub-type ambiguity where we have defined three
cases:

Proposition 1.

(1) multi-referent when two different key terms existing in an ontology of refer-
ence are associated to the same Place Name.

(2) neo-referent when a the key term associated to at least one Place Name is
not directly present in ontology of reference.

(3) lacked-referent when a the key term associated to at least one Place Name
is mot present in ontology of reference but exists in a non-specific thesaurus.

For this last category of ambiguity it has been necessary to find a linguistic
method to filter out local phrasal context suggesting a potential geographic
meaning: a spatial pattern. A spatial pattern is an aspect of the identifiable
speech by particular spatial characteristics. Related works have shown that these
characteristics result in linguistic aspects. For instance, in [TT97] authors define,
study and categorise three patterns for description, the description of way, by
course of the glance, and description in over flight. In agreement with [LES07],
we have retained four spatial patterns: itinerary, local description, points of,
places comparison. For each of these spatial patterns the main bootstrapping
linguistic mark is the use of a specific verb category.

Thus, the study of our corpus relating to travel stories showed that whenever
a place name is used it could be associated with a nominal group evoking a kind
of more or less sharped spatial focusing called therefore indirection. More over
if the place name associated or not with an indirection is evoked in a sentence
containing a verb of movement or a verb of perception, then the nominal group
between the verb and the place name frequently has a geographical connotation
(in our corpus approximately 50% of the terms result from an ontology of topo-
graphic domain). Thus, we put forth the assumption that such event structures
[RBH10] are interesting discriminating indicators for making a first selection of
nominal groups used for their geographical mining.

In this paper, due to our corpus, we have particularly explored the two first
patterns:

Proposition 2.

(a) The pattern itinerary corresponds to a description of a set of the author’s
movements from place to place, related to a journey.

(b) The pattern local description corresponds to a description of a restricted
place, the speaker being in this place. This pattern is appropriate for a description
made without movement on the part of the author.

Both patterns enable us to apply filters bootstrapped by verbs. To put it
in a nutshell, the pattern itinerary is characterized by verbs of displacement as
defined in [M.08] and the pattern local description is characterized by verbs of
perception and verbs of state. A description calls upon the five senses: sight,
hearing, touch, taste and sense of smell. To evoke a feeling, the authors use
above all the verbs of perception such as to see, to hear, to touch, to taste and



to feel. Due to the specificity of our corpus of travel stories we have restricted
to two categories of verbs: verbs of displacement and verbs of perception and we
are looking to a particular semantic relation involving a verb of displacement or
a verb of perception with or without a preposition in relation with or without
one or more nominal groups. These observations also collaborate research done
in displacements reference in language such as that of

We essentially uphold the criteria of a verb’s aspectual polarity that was
introduced by Boons [BOO87] and further developed in [LAU91]. Thus, we model
the particular semantic relation in the text by taking account of displacement
verbs that are necessarily associated with Place Names, and that are optionally
associated with spatial clauses.

In the model we propose here, the triplet is discriminating to bring out the
spatial meaning of certain polysemic verbs (to leave someone is of little interest
to us, whereas to leave Pau attracts our attention). The same is true for to get
out of a tough spot vs to get out of Pau. This means that the pattern to extract
the particular semantic relation defers if the verbs involved is initial (to leave),
median (to cross) or final (to arrive). These notions meet the LRV? thesis of
Sablayrolles [AS95] who also studied the motion verbs.

3 Method and implementation

In order to reduce different levels of ambiguity carried in different parts of GEN
we use a methodology combining various lexico-syntactic patterns [HEA92],
[MZB04], [MFP09], in a process taking into account phrasal context.

The core of our method is based on a lexico-syntactic pattern called from
hereafter VPT. It’s a triplet which is composed of the following elements : the
first one being the verb of displacement, or verb of perception, the second one
being preposition, and last one toponym. In some cases, a preposition can lack
in the triplet VPT. In each triplet, a toponym is represented by the following
non-ordered items list, [sub-type candidate*, indirection?, place name]
where:

— 7 for specifying that there must not be more than one occurrence —the item
is optional— ;

— * for specifying that any number (zero or more) of occurrences is allowed
—the content of each occurrence may be different and are generally discon-
nected and the item is optional—;

Some of VPT’ different instances are summarised in Table 2 and the fully
implemented chain including the VPT’ principles is illustrated in the figure 1. In
this figure (a) represents major steps of our processing sequence; (b) explains the
output of each step with the input sentence: Nous songedmes bientdt a descendre
sur le territoire aride de I’Aragon, which comes from the paragraph in table 1.
Our chain is designed for processing a corpus in french, but it can be tuned for

% Lieu de Référence Verbal (Verbal Reference Location)



texts in other language. This adaptation will be discussed later. In the figure
1, to make paper more understandable to non-french speakers the input and
outputs in each step have been translated in English.

Table 2. Some examples of the triplet VPT

Toponym
Verb Preposition Sub-type candi-|Indirection Place
date name

arriver (arrive) |a (to) ville (city) au sud de (in the|Pau
south of)

aller (go) dans (into) vallée (valley) au nord de (in the|Paris
north of)

venir (come) de (from) riviére (river) au centre de (in the|Aragon
centre of)

voir (see) vers (toward) village (village) |a coté de (near from)|Azun

Nous songeames bientdt & descendre sur le territoire aride de I'Aragon
(We thought soon to descend on the arid territory of Aragon)

Textual corpus

nous,songeames,bientdt,a,descendre,sur,le territoire,aride,de,I', Aragon
(We, thought, soon, to, descend, on, the, arid, territory, of, Aragon)
T@exﬁdescendre, @lemma=descendre, @tag=verb)

(@text=Aragon,@tag=nom, @stag=prp)
| (@text = territoire, @tag=nom, @stag=com), etc.

Tokeniser

Syntactic analyser

Lexical

Displacement & perception verb
resource

Descendre (descend)

Territoire aride : @sem=phraseComNoun
| Phrase of common nouns (arid territory)

phrase of propre nouns

Aragon : @sem=phraseProNoun

Aragon: @sem=GNE

Indirection Null

Territoire aride de I'Aragon : @sem=toponym

Toponym (arid territory of Aragon)

(Descendre, sur , territoire aride de I'Aragon)

(descend, on, arid territory of Aragon)

Extract the concept «territoire» (territory), « territoire aride » (arid
territory) and search them in ontology

Get geographical reference of « territoire aride de I'Aragon » (arid
territory of Aragon)

(@) (b)

Post-processor

Fig. 1. Our processing main steps



3.1 Marking verbs of movement|perception

Firstly, the text is tokenized before being processed by a syntactic analyser (i.e
TreeTagger®) which associates each token to a grammatical category (i.e. verb,
noun, preposition, etc.). Then, thanks to our lexical resource, verbs of movement
and verbs of perception are marked. In accordance with the retained concept of
aspectual polarity, the verbs of movement are also marker as: “initial verbs”
or of initial polarity, for verbs like quitter, partir, sortir, s’échapper, s’éloigner,
etc*. “Final verbs” of final polarity, for verbs like arriver a, atteindre, entrer
dans, regagner®. “Median verbs” or of median polarity, for verbs like traverser,
descendre, franchir, parcourir, passer par, se déplacer dans, etc 8.

An analysis of verbs of perception enabled us to conclude that all these verbs
are transitive verbs, and thus they are never followed by a preposition i.e. all the
verbs of perception has a sub-behavior of median verbs of movement (median
polarity). Then, we have added to our resource a lexicon of about fifty verbs of
perception.

3.2 Marking toponyms

Basing on the output of the syntactic analyser, words or group of words are
marked as common nouns, or as proper nouns. A single common noun could
be, wvallée, village, territoire, etc) and a complex one could be, territoire aride,
marché d’intérét régional, etc. Recursively, we separate the adjective(s) from the
noun. This is done with rules expressed in a DCG (Definite Clause Grammar)
formalism. This formalism allows to implement context-free grammar. In our
case it consists of a set of rules to replace a sequence of speech (noun, adjective,
verb, etc.) by a new unique identifier (noun phrase, verb phrase, etc.). Our rules
marking the words or group of words as common nouns, presented in table 3,
are expressed in Prolog”. In this table, line 3 shows how if a sequence of tokens
contains an adjective which is located before a common noun (or a group of
common noun, recursively), all the sequence will be represented as a common
nouns. This kind of marked sequence will be retained to be candidate for sub-
typing the place name.

Similarly the phrase of proper nouns can be a single proper noun (i.e Aragon,
Pau, etc) or a group of proper nouns connecting by some others words (/l.e.
Mont-de-Marsant, Saint-Jean-Pied de Port, etc). The DCG rules marking theses
phrases are presented in table 4.

Gazetteers (BNNyme, Geonames, etc.) are used to validate phrases of proper
nouns as existing Place Names, after each validation the phrase of proper noun

3 TreeTagger is a language independent part-of-speech tagger. It was developed by
Helmut Schmid in the TC project http://www.ims.uni-stuttgart.de/projekte/tc/)
(at the Institute for Computational Linguistics of the University of Stuttgart.

1 to quit, to leave, to go out, to escape, to get away, etc.

® to arrive, to reach, to get in, to go back, etc.

5 to cross, to go down, to overcome, to cover, to go by, to move in, etc.

" Prolog is a general purpose logic programming language
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Table 3. DCG marking the phrase of common noun

root (commonNoun:X) —> group (X).

%case 1 : ex : belle wille

group (adjectif :A..nom:N) —> adjectif (A), group(N).

%case 2 :ex : territoire aride

group (nom:N.. adjectif:A) —> commonNoun(N), adjectif (A).

%case 3 :hotel de wville (recursively)

group (noml:N1..nom2:N2) —> commonNoun(N1), %hotel
(Is token(’de’);ls token(’d\’’);ls token(’des’)), %de
group (N2). Z%uville

%casd : territoire

group (X) —> commonNoun (X) .

commonNoun ( adjectif:’ ’..nom:lemma:X) —> 1s token( ,
lemma:X..stag:com, token).

adjectif (A) —> AQ@tag:adj.

Table 4. 3 among 14 DCG rules for marking the phrase of proper noun

root (lemma:X) —> group (X) .

%exl : Mont de Marsant (recursively)

group (X) —> Nl@stag:pro, ls token(’de’), group(N2),

{string concat(Nl, > de ’, S)},

{string concat (S, N2, X)}.

%ex2: Saint Jean

group (X) —> Nl@stag:pro, group(N2),
{string concat (N1, * °, S)},
{string concat (S, N2, X)}.

%ex3 : Aragon

group (X) —> X@stag:pro.

is marked as a GNE. In next step, the indirection (i.e. au sud de, au centre de,
etc) will be marked thanks to a specific lexical resource. Finally the toponym is
defined as a composition of the elements marked in previous steps : the phrase
of common nouns, the indirection, the GNE. This is realized thanks to a set of
DCG rules (table 5). Note that we categorize toponyms into two main classes :
absolute and relative. An absolute one is illustrated by an example in lines 1 to
8, and a relative one in lines 10 to 19.

Next task marks the linguistic structure VPT: Verb of movement (Vmov) or
Verb of perception (Vperc), preposition and toponym.

3.3 Extracting the structure VPT (Vmov|Vperc, preposition,
toponym)

In agreement with [Lou08], this is done by the transducers. This section presents
the analysis obtained thanks to these transducers. Two sentences, each one been
a membership of a spatial pattern as previously presented in proposition 2.
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Table 5. DCG for marking toponyms

%Absolute toponym : territoire aride de l’Aragon (arid territory of
Aragon)
toponym (esa:X..type:a) —> esal (X).
%Define absolute toponym
esal (subType:X..placeName:Y) —> subType(X), %territoire aride
de, %de
placeName(Y). %Aragon
subType(X) —> 1ls token( , X, commonNoun). %territoire aride
placeName (X) —> Is_token(_ , X, placeName). %Aragon

%Relative toponym : territoire aride au sud de la wville de Pau (arid
territory in the south of Pau city)
toponym (esr:X..type:r) —> esrl (X);
%Define the relative toponym
esrl (subType:X.. indirection:Y.. esa:Z) —>
subType (X), %territoire aride
indirection (YY), %au sud de
article , %la
esa(Z). %ville de Pau
esa(Z) —> esal(Z); esa2(Z).
indirection (X) —> 1s token( , lemma:X, indirection).

Spatial pattern: itinerary Verb of movement is the core of this pattern.Transducers
are illustrated in figure 2. The processing of the pattern itinerary is explained
hrough the sentence already given above. Tokens and transitions are given in the
table as well as different state transitions of the transducer.

The principle is quite simple, the transducer starts in state 0, and the text is
processed token by token. Depending on the semantic of each token, the trans-
ducer passes into a new state or not. For example, there is no state changes
when tokens "nous", "songeames", "bient6t", "a" are read. But when the token
"descendre" (go down to) is read its semantic mark verb of movement allows the
transducer to change its state from 0 to 7. So the first element of the triplet VPT
(i.e. the verb "descendre") is marked. When the token containing the preposition
"sur" (on) is reached the transducer passes into state 8. Finally, the toponym is
marked when the token containing "territoire" (territory) is reached. In fact, this
token belongs to a group of words (the toponym "territoire aride of Aragon")
whose semantic mark GNE allows the transducer to pass into the state 9. So
the toponym "territoire aride of Aragon" is marked. The transducer pass in its
final state and returns the structure VPT (“descendre”)’sur®, “territoire aride of
Aragon”) figure 3.

Spatial pattern: local description This pattern may be characterised by a verb
of perception. Consider an example sentence “J’ai vu la vallée au sud du village
d’Azun” (I saw the valley in the south of Azun village). The figure 4 presents
the state transition of our transducer for marking the triplet VPT. When the
transducer passes in a final state: the structure VPT (“voir”” ¢ "vallée au sud

du village d’Azun”) is obtained.
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@sem=toponym
@source =toponym

@sem=toponym
@target =toponym

=)
@texte=vers\5J @

@text=territoire aride de I'Aragon (arid territory of Aragon)
@sem=toponym
@target =toponym

@sem=toponym
@source =toponym

@texte=de
@lemma=sortir
@polarity =initial

@sem=toponym
@source =toponym

@lemma=descendre
(descend)

@polarity =final

Tl @sem=toponym
@target =toponym @texte=de

e
etc

@sem=toponym
@lemmastraverser  @current =toponym
@polarity =median A

Token read State

@sem=toponym Nous (We)
@current =toponym

songeames (though)

bientét (soon)

T et a (to)
@lemma=voir @sem=toponym descendre (descend)
A @current =toponym sur(on)

Q le (the)

territoire
\‘w etc (arid territory of Aragon)

||l |~N|O|O|O|O

(territoire aride de I’Aragon)

::> VPT = (« descendre », «<sur», «le territoire aride de I’Aragon»)

(« descend », « on », « arid territory of Aragon »)

Fig. 2. Examples of transducers involving verbs of movement like: sortir, arriver, de-
scendre and by extension a verb of perception like voir

The figure 5 represents the output exported by our processing chain for input
as the paragraph in the table 1.

Thus, thanks to the transducers, we are able to analyze both types of verbs:
verbs of movement and verbs of perception. In next step, the structure VPT will
be useful for helping to reduce ambiguity in the GNE.

3.4 How the structure extracted is useful in the three cases of
ambiguities?

Our previous example, "nous songeimes bientdét a descendre sur le territoire
aride de I’Aragon" illustrates a lacked-referent case and how the method could
not fully disambiguate the sub-type:

"le territoire aride de I’Aragon” has been marked as a toponym, but, neither
key term territoire aride nor key term territoire are present in the domain-specific
ontology of reference ®. But this toponym is involved in the structure VPT, so
the nominal group "territoire aride" (arid territory) could be considered as a

8 In this work the domain-specific ontology has been established in collaboration with
the COGIT a research group of IGN (JAM10]
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lemma: descendre
verbe_deplacement:
polarite: final

void: void

adjectif®

nomConumun:

now | lemma territoire

adfectif’ aride

groupeNomialdvecAdiectil® territoire aride

groupeNomialSansAdiectif’ territoire

Iemma: Aragon
esd E
€5

quantity; 1
word: Aragon

VVPT | destination: )
nom Toporymigue: Jorms: dragon
Jiste:

geoname_l: .

s =" | sowrce: hiip:www_geonames.org
type: bd
vedette: Aragon

type: al

N N . 1
lemmcr; ferritoire aride de | Aragon

positifEeywords: territoire
quantity: 1
rameauConcept:

referenceResourceUrl: (media PALY rameau object

JoundConcepts:  Territoire FRENFI19714992

Fig. 3. Visualization of the triplet VPT marked

“good” candidate to be geographic sub-type. So, the second external resource
(the generic thesaurus RAMEAU) is queried and this time the concept territoire
is found. Unfortunately its relations with others concepts do not permit to fully
validated the GNE as a toponym.
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Token read State
S 0
ai 0

Verb of perception = «voirs

vu (saw) 17 > (see)
la (the) 17
vallé'e (valley) i , 18 Toponym = «vallée au sud du village dAzun »
(vallée au sud du village d’Azun) —> (valley in the south of Azun village)
(valley in the south of Azun village)

l

VPT = (« voir », « », «vallée au sud du village dAzun »)
(« see », « », « valley in the south of Azun village »)

Fig. 4. The state transition of transducer for the second example sentence

Aprés avoir GONteMpIE, avec une admiration mélée d'effroi, la Ehatpente  altiete de la pattie
E&tittale @88 Monts-Maudits, nous songedmes bientot a ISScendre Bu le/iemitoite aride de

I'Aragon. Le temps était menagant : de légers brouillards Pafcoutaient les hauteurs, et
précédaient des nuages d'une teinte grisatre, qui roulaient vers nous, Fenant @g |'GUest des
Pyrénées, un orage s'amoncelait : il ne tarda pas a éclater. Ayant renvoyé nos chevaux et
payé le tribut accoutumé a la complaisance des carabineros (douaniers) espagnols, nos
euides chargérent nos provisions sur leurs épaules, et nous AESCendinies, assez lestement,
[RS8 1o pied de la Maladetta, laissant a notre droite les foChes | calcaites de la Péna-Blanca.

[R5FiveEs Bl fondde 1a Vallé du Plan-des-Etangs, qui est plus élevée que sa voisine, la
fallée atérale de' Thospice de Bagnéres, de 446 métres, nous laissimes derriére nous une

cabane habitée pendant 1'été par des bergers espagnols, pour [EHOnter, par un plan
rocailleux, jusqu'au EOuffie de Tourmon, qui absorbe les eaux d'un torrent rapide,

descendant 8 1 partic oricntale dil glacier de I'Aragon.
Legende

[ Verbe of displacement or verbe of perception
I Preposition

[ Phrase of the proper noun

Phrase of common noun

[ Indirection

Fig. 5. Automatic output colored text result of various lexico-syntactic processing

Table 6 presents examples of key terms extracted in our corpus of travel
stories not present in the domain-specific ontology but found in the generic
thesaurus RAMEAU. The table also illustrate how conceptual relations can add
or reduce ambiguities.
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Text Term Instance in|Fathers

Rameau
Ayant atteint le col ou|port Ports, Villes| Transports __maritimes,
le port d’Albe, nous portuaires, Terminaux_ (transport,
aperciimes au-dessous de Ports maritimes,|Ouvrages _hydrauliques,
nous un petit lac de forme Installations Canaux_ (génie hydraulique)
ovaloide portuaires,

Génie portuaire,

Equipements

portuaires...
Nous primes le chemin du|trou Cavités, Ori-|Surfaces  (mathématiques)

port de la Picade, en pas-
sant devant le trou du
Toro

fices, Ouvertures
(trous), Perfora-
tions

Nous ne regagnames nos
logements respectifs
a Bagnéres-de-Luchon

logement

Logements, Lo-
gement en milieu
urbain, Héberge-

Urbanisme

qu’aprés avoir été trempés ment, Habitat
jusqu’aux os humain,  Habi-
tat  (logement),
Conditions
d’habitation, etc.
Nous songeames bientot|territoire |Territoires, Ac-|Territoire national
a descendre sur le terri- quisition de
toire aride de I’Aragon territoire

3.5 Can our method be reused to process other languages ?

The processing schema figure 1(a) is designed to be natural language indepen-
dent in the present work, due to the corpus, the process as been fully tested for
French. For it use with another language, a tuned phase is necessary for tak-
ing into account the specificity of this new language. For example, for English
text, after the syntactic analysis also realized with TreeTagger. Concerning the
marking process of verbs of movement and of perception, it lies on a specific
lexical resource. And this lexical base is very specific for each natural language.
According (|Tal00]), for the Romance languages like French or Spanish, there
are a large number of verb that indicates the direction of movement (eg "en-
trer", "sortir", "monter", etc..). In Contrary, for the Germanic languages like
English or German, the direction is indicated by a particle (expressed by prepo-
sition) associated with the verb (e.g "go in ", "go out" "go up ", "go down").
This characteristic plays an important role to determine the construction of the
transducer marking the triplet VPT. Finally the DCG rules to mark common
noun, proper noun and toponym, must be rewrote. For example the case 3 of
the phrase of common noun(from line 6 to line 9 in the table 3) can be rewrote
for English text as in the table 7
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Table 7. Example marking the phrase of common noun for english text

%case 3 :(recursively)
group (noml:N1..nom2:N2) —> commonNoun(N1), %hotel
ls token(’of’), %of
group (N2). Z%wille
commonNoun (adjectif:’ ’..nom:lemma:X) —> Is_ token (_,
lemma:X..stag:com, token).

4 Some experimentations

Some global statistics We tried out our data processing sequence on a corpus of
14 books, in a nutshell we have:

— for 10555 occurrences of motion verbs found 1390 are involved in a VPT
pattern.
— 560 VPT patterns containing candidates for sub-typing Place Name.
e 44 of them already exist in the domain-specific ontology,
e and 49 of them have matched with a key-concept in the RAMEAU the-
saurus.

Verbs of perception effects Thanks to the verbs of perception, we collect sen-
tences such as those given in the example in table 8. It reveals new geographical
information, which we could not take into account with the verbs of movement:
lac de Fachon, tour carrée de Vidalos, lac de Suyen. We also have false positive
response as with expressions like, voir la duchesse d’Albe.

Table 8. A paragraph from the corpus “Travel stories” illustrating the use of verbs of
perception

Par 2.300 métres, Wallon appuie a droite pour admirer ’encadrement étrange et
chaotique du petit lac de Fachon. Nous sommes sur le meilleur observatoire pour
contempler I’énorme architecture du cirque de Troumouse. Contemplez la
merveilleuse transparence des eaux du petit lac de Suyen ! s’écrie Russell. Je
suis allé voir la duchesse d’Albe. Le donjon de Lourdes voyait les trois tourelles
du chateau de Pau qui apercevait la tour carrée de Vidalos.

We have counted 62 different occurrences of verbs. Among these verbs, the
verb wvoir (to see) is the most used in our corpus. We created 7 classes of oc-
currences of the verbs (Figure 6) in relation to substantives. We notice that 7
verbs are in the frequencies of relations section f7 higher than 50 and that on
the other hand, 23 verbs are in the frequencies of relations section f1 lower than
5 times.
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25

20

Frequency

Wo<r1s5
@ 5<i2s10
D 10<m<20
@ 20<f4<30
B 30<f5540
@ 40<f6<50
W7>50
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Fig. 6. Frequency of verbs operating in the linguistic structure: Verb of movement
(Vmov) or Verb of perception (Vperc), preposition and toponym.

Table 9. Distribution of verbs in our corpus.

f1 f2 f3 f4 f5 f6 f7
abandonner|admirer contourner |apercevoir|partir |atteindre |aller
approcher |contempler |diriger entrer passer |traverser |arriver
appuyer dépasser engager |revenir conduire
border entendre |franchir |venir descendre
charmer fixer gagner visiter monter
dévorer parvenir observer suivre
écouter pénétrer parcourir voir
éloigner redescendre|quiter

envahir regarder rejoindre

examiner |rentrer remonter

goliter rendre

grimper retrouver

longer sortir

marcher

précipiter

promener

regagner

réjouir

repasser

retourner

roder

sentir

toucher

The occurrences of verbs are distributed according to Table 9. Among these
verbs, 16 are verbs of perception.
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We finally get 214 distinct terms that are connected to verbs of movement,
and 68 connected to verbs of perception. On these collections, 30% of terms
appear only with verbs of perception, thus enabling us to widen the list of the
potential candidates to the enrichment of ontology.

5 Conclusion

We have presented a global method for reducing ambiguity in complex geo-
graphic named entities. This method improves the task of geographic named
entity annotation, both on identification and on sub-categorization. Thanks to
a particular linguistic relationship, our main objective is to reduce the differ-
ent opportunities that we can handle in the task of querying in huge external
resources like generic thesaurus.

The assumption that we presumed on the presence of verbs of movement |
verbs of perception as indicating a geographical connotation of the nominal group
candidates linked to the place names is checked. The methodology suggested
enables us to extract from our corpus of travel stories a lexicon of semantic
labels.

The literature is quite poor in methods which focus on a deep determina-
tion of the sub-typing of place name. In [MTV07] when the named entities are
classified and disambiguated, place name is assigned to the type "Location" or
"Organisation". These place names have no details of their nature. In [RBH10],
an ontology is used to reduced the ambiguity. However, This core ontology only
defines a simple tree structure with four levels: a root (i.e., Earth), countries,
states, and localities. Moreover, the pattern used to identify the sub-type candi-
date is very simple : for the cities in U.S, the pattern [city-name, state-namel
is used; for all others [name, country-name] is used.

One of the advantages of our method is to use the resources with a large num-
ber of hierarchical concepts to reduce the ambiguity of sub-type for place name
: the domain-specific ontology consists of more than 700 topographic concepts;
the generic thesaurus RAMEAU is composed of more than 170 000 concepts in
various domain. This allow to reduce the ambiguity of place name at various
semantic level. Moreover, we use a generic pattern to identify the sub-type can-
didate of the place name : it’s the pattern toponym ([sub-type-candidate,
indirection, place-name]). Recursively, this pattern allows not only to ex-
tract the sub-type associated directly to the place-name (i.e., city in Pau city),
but also determined the sub-type associated indirectly to it at different levels
(i.e., hill in argillaceous hill in the south of Pau city).

The first objective of our work is to exploit key terms in several options:

— Either a term specifying the type during the geometry of the location re-
covery (for instance in resources like geographical databases or gazetteers)
because a correspondence was found via geographical ontology.

— Or a term constitutes a proposal to the domain-specific ontology enrichment
if it can’t be found.
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— Further option will be to use the pattern VPT to make validation a poste-
riori. Indeed, in a toponym we can have the place name not validated and
whereas the sub-type is known: this can lead to a strong presumption that
the place name is a real geographical named entity.
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