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Nowadays, Information Retrieval has become a 
bottleneck in information sharing and integration 
in the era of information explosion. 
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� Many different information retrieval 
� algorithms

� index structures
� compression methods 

have been proposed in the last few years.

� !!!!!!!!!!!! However,  the existing information retrieval 
methods are mainly based on keyword matchingkeyword matchingkeyword matchingkeyword matching, 
which can not fully take advantage of the information 
context and potential knowledge (Liu et al, 2010). !!!!!!!!!!!!

3



Considering geospatial data, the concept of 
geographic information retrieval geographic information retrieval geographic information retrieval geographic information retrieval (GIR) (GIR) (GIR) (GIR) arises.
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� The main goal of GIR is to define index structures 
and techniques to efficiently store and retrieve 
documents using both the text and the 
geographic references contained within the text 
(Luaces et al, 2007). 
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� Previous researches focus on applying traditional 
information retrieval (IR) techniques to GIR, such 
as ranking geographic relevance by Vector Space 
Model (VSM) or Boolean model or combination of 
them. 

� In many cases, these keywordkeywordkeywordkeyword----based methods based methods based methods based methods 
can not support spatial query very well (Yuan, 
2011). 
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� Semantic web 
technologies can also be 
applied for geographic 
information retrieval. 

� Semantically rich 
geospatial data is 
targeted to handle the 
problems of semantic 
heterogenity? during 
exact word matching. 
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� Inverted indexes is the most common type of 
these techniques.

� An inverted index associates to each word in 
the text (organized as a vocabulary) the list of 
pointers to the positions where the word 
appears in the documents. 
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Ontology is a formal specification of a shared 
conceptualization of a domain. It represents concepts 
using a human understandable, machine readable 
format and it consists of

� entities
� attributes

� relationships
� axioms 

(Gruber, 1993). 
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� A structure that can properly define the specific 
characteristic of geographic space is an geogeogeogeo----
ontologyontologyontologyontology, which is a formal explicit specification 
of a shared conceptualization (Peachavanish et al, 
2006).
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� Ontologies are applied to achieve semantic 
interoperability.

� Semantic interoperability Semantic interoperability Semantic interoperability Semantic interoperability can only catch up with 
agreements (Kun et al, 2007). 

� AgreAgreAgreAgreeeeementmentmentment means the integration of two or more 
systems by understanding and accepting data of 
each others. 
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When the ontology combined with semantic 
constraints,

� it can allow reasoners to infer implicit 
knowledge from partially specified data 

� check for data consistencies based on 
Description Logic (DL) 

(Liu et al, 2010).

13



� Proposed architecture summarizes the information 
retrieval  process of geographic data. 

� Geographic Information System processes the query 
by using 

� Gazeteer service
� Web Feature Service (WFS) 
� Web Map Service (WMS) 

� Web Coverage Service (WCS)

which are all provided by Open Geospatial Consortium 
(OGC, 2012). 
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� This study:

◦ presents a survey presents a survey presents a survey presents a survey about geographical information retrieval techniques 

◦ proposes an architectureproposes an architectureproposes an architectureproposes an architecture: It defines different methods to provide 
geospatial data storing and searching.

� By emphasizing the goal of this field, index structures and 
techniques to efficiently store and retrieve documents efficiently store and retrieve documents efficiently store and retrieve documents efficiently store and retrieve documents using 
both the text and the geographic references contained within 
the text are defined. 

� Providing a guideProviding a guideProviding a guideProviding a guide to combine different index structures and 
applying ontologies in a hybrid way for future work and 
researchers by proposing an architecture. 
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