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The main objective of the project GeoQA is twofold:
1. To show how to extend existing knowledge graphs with geographic knowledge found in important geospatial
datasets available on the Web today.
2. To develop technigues and systems for answering complex non-factoid questions over such geo-knowledge
graphs effectively (with high precision and recall) and efficiently (with very short response times).

In this project:

e We create the knowledge graph YAGO2geo by extending the well-known knowledge graph YAGO2 with data as
found in multiple geospatial datasets.

e \We develop scalable techniques and software for keeping YAGO2geo up-to-date, as some of the data sources
used (e.g. OpenStreetMap) are highly dynamic.

e We generate a gold standard corpus of geographic questions in natural language and their answers which will
contain more than 1000 questions.

e We develop the prototype question answering engine GeoQA2, based on natural language processing and
knowledge graph embedding techniques, which will allow for intuitive visualization of the answers.
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YAGO2geo will be the richest knowledge graph in terms of geospatial knowledge for the European Union and USA. It
integrates data (thematic and spatial attributes)-as linked data- from: YAGO2; geographical administrative data provided
by official sources of Greece, the United Kingdom, the Republic of Ireland and USA; the Global Administrative Areas
dataset and OpenStreetMap.

This is the first time that scalable knowledge graph update techniques are studied in the geospatial domain.

The corpus of questions and answers that we develop, is the first one that is solely developed for the geospatial domain
and it will be a point of reference for future research internationally.

The knowledge graph embedding techniques that we develop encode for the first time geospatial information present in
the entities, properties and literals of the knowledge graph to this extent (e.g. encodings of polygons).

GeoQA2 will be the first such engine internationally to be able to answer complex non-factoid geographic-based
guestions. Very popular search engines, like Google, are struggling to give immediate answers to complex geographic
questions like “What is the length of the river which crosses the city of Larissa in Greece?”.

We will further optimize our engine by solving the multiple query optimization problem for the GeoSPARQL query
language for which there is currently no research in this area.
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Expected results:

The richest knowledge graph on geospatial data.

An automatic knowledge graph update system for large knowledge graphs.

A gold standard corpus of geographic questions in natural language and their answers.
Knowledge Graph Embedding techniques for geospatial data.

An effective and efficient question answering system for geospatial question in natural language.
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The scientific impact will be significant because:
e Currently there is no knowledge graph with a significant body of geospatial knowledge. YAGO2geo will be the first one for
this purpose.
e There is only one question answering system (GeoQA) in this domain, which has been developed by this group and forms
the starting point of this project.
When developed, the YAGO2geo, the corpus of geospatial questions/answers and the GeoQA2 engine will become points of
reference in this area.

The economic impact will also be significant Greece and Europe because:

e M.Sc. and Ph.D. students will be supported during their studies.

e The availability of GeoQA will allow the team of Prof. Koubarakis to develop intelligent assistants specialized in geospatial
knowledge that can be exploited commercially by a start-up of the University of Athens.

e YAGO2geo and GeoQA2 can also be exploited by any European search engine to develop domain specific functionality
(e.g., for tourism)

e It will be possible to customize the GeoQA2 engine for specific applications, such as satellite image datasets. Satellite
data is probably the most important digital resource available to mankind today (e.g., mitigation of cllmate change effects

@ Eeﬁ:fi)re the results of the GeoQA project will have a very high financial impact in Gre
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This project provides the chance to the Pl and his team to develop new results and applications to this research area. Also,
it gives the chance to new researchers to occupy themselves in this country and strengthen their curriculum vitae.
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