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Introduction X The Mult-Step Process x  Clustering categorized states into four clusters
1. ldentify child-parentrelations by KkMeans based on their shetérm patterns
x  Geospatiotemporal Datadatathat haslocationandtime 2. Build aforest of relation trees
X ExamplesTrafficevents,weatherevents, anctrime 3. Extract embedded, unrdered frequentiree patterns
events (Zaki2005) “n

Influential Patterns

x The impact of a temporally loAgrm event on Iits
spatiotemporal neighborhood
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Traffic events Weather events

Example major construction Y more traffic jams

x  Pattern Discovery: gploring celocation, ceoccurrence

patterns that point to caus@and-effect « How to be discovered?

x  Example 1RainY AccidentY Congestion
x  Example 2BarclosingY BurglaryY Harassment Results (lOﬂg _term)

x  Importance:

X  Long events 145,000 (duration > 5 hours)

x  Traffic useful for urban planning, traffic management, x  Majority: Rain Snow andConstruction
and prediction |

x  Weather. useful for disaster prediction and x  Impact based orLocationof Event
management

x  Crime to raise awareness and safety
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. ] x Examining spatiotemporal neighborhood of long events
Contributions _g P _ P | : | °
x  Spatial neighborhoodadius 14 miles

x  Anew Frameworkto explore two types of patterns x  Comparingcurrentwith beforeandafter time intervals
x  Usingtwo-sample ttest
X

X Shortterm (propagation) shortterm causeand-effect .. L.
(Propag ) T-tests:positiveandnegativeimpact test

X Longterm (influential): impact of a temporally long event on
its neighborhood

Impact Based On Location

x Qutcome: B Posiive impact by 99%

.n 0 Poi:ctii(\;:nigpact by 95%

x  Anew Dataselof geospatiotemporal events (i.e. traffic x Positiveimpact: existence of a loagrm eventY more B ostive impact by 5%
and weather events) traffic issues

x Negativeimpact: existence of a loAgrm eventY less
Cha”enges traffic issues
x  Problem Nospecial purposéamework exists for geo x Impact based orDuration of Event
spatiotemporal data Dataset

x  How about existingieneratpurposeframeworks?

x  Such asHuan et al. 2004, Mohan et al. 2010, and
Shekar et al. 2015 x  Covers the contiguous United States (50 states) from

x  Challenge: simplistic assumptions to achieve August 2016 to August 2018
reasonable runtime

x  Largescale Traffic and Weather Events Dataset

x  Contains 15 million events, 13 million traffic and 2 million
weather events

Scan to access the dataset

Results (Short  -term)

X Impact based onl'ypeof Event

x  Pattern discovery levelCities
X To account for diversity

. X Assignedadorepatterns to corresponding state
x  Qutcome: not useful for gespatiotemporal data J P P 9

X Extracted Relations: 6 million

: x  Extracted Trees: ~ 1.7 million
Propagatlon Patterns x  Extracted 708 patterns for 50 statéX) uniquepatterns

x Propagation or Shorterm Patterns:A group oftemporally

co-occurring,spatiallyco-located, ancsemanticallyrelevant 4States: 49 @ #States: 31
events Avg. Sup: 23% Ave. S.up. i @
. Peak-time: 5-9
Peak-time: 15-17
. Road: Interstates
_ _ Road: Mixture iF
x How to be discovered¥Ve propose a muHlstep process and Freeways

Conclusion and More

Peak-time: 6-9 Peak-time: 15-17 .
eak-time @ cak-tme: 1 @ X Introduced a new framework to discovgeo-

elatlonshlp elation Trees Patterns

#States: 30 #States: 27
[ Finding Building Extracting Treﬂ Avg. Sup: 247% Avg. Sup: 16%
= |_>‘ = . .

Road: Mixture

Road: Cities @

spatiotemporalpatterns

_— — #States: 26 #States: 23 X Constructed and shared a nalataset
S - Outcome: Avg. Sup: 10% @ Avg. Sup: 19% x  Gleaned varioussightsfrom these patterns

Geo-spatiotemporal - Peak-time: 15-17 Peak-time: 6-9
Entities ° Prgpﬁgatlon Road: Cities Road: Cities Scan for Code, Poster, and More:
. o atterns | | _
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