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1 Introduction

Mobile user location data has been commercially exploited and studied due to the
commoditization of GPS position sensors and the popularity of Location Based Ser-
vices (LBS). Context researchers have already studied how to understand human mo-
bility using location histories [1], and how to model location context using ontologies
[2]. However, these studies make surprisingly little use of rich geospatial data and
knowledge about the world to a) explicitly describe user locations, and b) possibly
infer implicit contexts. In this paper, we demonstrate that openly accessible geospatial
data can facilitate both a) and b), thus resulting in improved understanding of mobile
user location context.

2 Approach

We aim to understand the user’s location context leveraging rich semantic geospatial
data about the world. More concretely, we seek 1) explicit information that describes
the user’s current location point and surroundings, and 2) implicit insights that de-
scribe the user’s activity status, situation, or intent. We call the former static location
context, and the latter dynamic location-informed user context. Being critical informa-
tion that can be used to characterize the situation of the user, both are considered to be
the constituent parts of what we refer to as location context. An example scenario
includes a particular mobile user’s current location with timestamp, e.g.,
<latitude=41.055861, longitude=-73.517434, timestamp=2013-02-15 08:30:00
EST-0500>, and optionally some prior knowledge about the user, such as his home
city of Stamford, CT, and work city of Shelton, CT. In this case, we know that his
current position is on Highway Interstate 95 (I-95) North Bound (static location con-
text), and we can also infer that he is on his way to work (dynamic location-informed
user context). We build a geospatial knowledge graph to aid in resolving static loca-
tion context. Dynamic location-informed context is obtained using SPARQL queries
extended with geospatial functionalities.

Static Location Context. Fig. 1 shows the graph representation of a small part of
Linked Geo Data (LGD) [3] used in context understanding. We also integrate proprie-
tary commercial geospatial data with LGD, resulting in a much larger knowledge base
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o lgd:way33273822

"Shelton” ex:useer_1 ex:location_context ?lcon.
?lcon ex:context_of_location ?loc.
?loc lgdo:network ?rd_network;
1lgdo:ref ?rd_ref;
1gdo:role ?direction.
?lcon ex:activity "going to work”.

"LINESTRING(...)"

ogc:geWKT WHERE
{

"Stamford"
"LINESTRING(...)" ex:userl ex:current_location_geom ?cur_geom;
ex:lives_at ?live;
ex:works_at 2work.
?live geom:geometry ?live_geom.
2work geom:geometry ?work_geom.

2cur_geom geo:sfIntersects Zwayl_geom.
2wayl geom:geometry ?wayl_geom;
rdf:type lgdo:Motorway;
1gdo:role ?direction;
ex:nexts 2way2.
?2way2 geom:geometry ?way2_geom;
rdf:type lgdo:Motorway.
?conj_node ex:partof way2;
ex:partof/ex:next* ?way3.
?way3 geom:geometry ?way3_geom.
2wayl_geom geo:sfIntersects 2live_geom.
2way3_geom geo:sfIntersects 2work_geom.
LINESTRING(...) ?rd lgdo:members ?wayl;
1gdo:menbers ?way2;
“"north” vus: 1" ng5n 1gdo:network ?rd_network;
lgdo:ref ?rd:ref.

Fig. 1. Example Geospatial Knowledge Graph and SPARQL Query

(currently over 700 million triples) with socioeconomic data and geographic bounda-
ries of neighborhoods, businesses, and residential properties.

Explicit Location-Derived User Contexts. The geospatial knowledge graph enables
various common sense heuristics for understanding user contexts to be formally
expressed in the form of SPARQL queries. Fig. 1 shows a sample SPARQL query
to understand the user’s contexts discussed in the previous example. Notice how
geospatial operations and property paths are used to retrieve his static location context
(i.e., Highway Interstate 95 (I-95) North Bound) and to infer dynamic context (i.e.,
“going to work™) given the former. Please note that, for illustration purposes, geospa-
tial operations are expressed using GeoSPARQL, which is currently not standardized.

3 Conclusion and Future Work

We proposed and demonstrated the feasibility of a novel approach to understand
mobile user location context leveraging SPARQL and geospatial data available in
the web of Linked Open Data. Future work includes a semantic model of a person’s
location context, and spatial-temporal context inference mechanisms.
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