
Authors:

Shahab Helmi shahab.helmi@ucdenver.edu

Farnoush Banaei-Kashani farnoush.banaei-kashani@ucdenver.edu

in conjunction with the



Spatial Range Pattern Queries

Temporal Range Pattern Queries

Spatiotemporal Range Pattern Queries

Related Work

Experiments

Conclusions & Future Work



3



Co-movementpatternsappearwith or without coordinationbetweenobjects

Co-movementpatternsarenot necessarilypredefinedto follow anyform (shape)
unlike,e.g.,άƎŀǘƘŜǊƛƴƎέpatterns

Patternof movementfor eachindividualobject in a co-movementpattern isnot necessarily
similarto movementpatternsof other objects

unlike,e.g.,άŦƭƻŎƪέpatterns

Movementpatternsin a co-movementpattern arenot requiredto bespatiallyclose
unlikee.g., co-location,co-occurrence,flockandmovingcluster
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Support: the number of times that a co-movement pattern occurs/appearsin a given
dataset

Frequentco-movementpattern:

A co-movement pattern ‌is frequent if ÓÕÐ‌ ‘
Å‘is a user-defined minimum support threshold
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SpatialRangePatternQueries:
Offensivetacticsof a soccerteamin the penaltyarea

Trafficpatternsin downtownvs. rural areas

TemporalRangePatternQueries:
Tacticsof a soccerteambeforeandafter scoringa goal

Trafficpatternsduringrushhoursvs. regularhours

SpatiotemporalRangePatternQueries:
Offensivetacticsof a soccerteamin the penaltyareabeforeandafter scoringa goal

Trafficpatternsin downtownvs. rural areaduringrushhoursvs. regularhours
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Ὂ: the setof all frequentco-movementpatternsin a givendataset

Eachpattern ὴɴ Ὂisa ternary:Ð ἂὭὨȟ‌Ƞέὧὧἃ‌
ὴȢὭὨ: a uniqueid assignedto eachpattern

ὴȢέὧὧ‌: occurrencesof‌in the givendataset ὴȢέὧὧ‌ ςȟτȟυȟχȟρςȟρτȟρφȟρψ

O1 ὶ ὶ ὶ

O2 ὶ ὶ ὶ

O3 ὶ ὶ ὶ

ὴȢέὧὧ‌ σȟτȟρςȟρσȟρυȟρφȟςπȟςρ

O4 ὶ ὶ

O5 ὶ ὶ

ὴȢέὧὧ‌ ςȟςȟρςȟρςȟρφȟρφ

O6 ὶ ὶ

ὴ including Objects 1 (    ), 2(    ), and 3(    )
ὴ including Objects 4 (    ), and 5(    )
ὴ including Object 6 (    )
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