Quantifying the associations of social infrastructure on human networks

THE UNIVERSITY
OF TEXAS AT DALLAS

Yalin Yang, Yanan Wu, May Yuan PhD
Geospatial Information Sciences, EPPS, The University of Texas at Dallas

INtrocuction IVIEthoaS EUTURE VWOLRK:

Data Prepar‘ati()n Records containing both X and Y
1. Data collecting by web crawling

2. Geo-coding and referencing

. _ _ Spatial Association

In this study, we ask the following research guestion: Does the 1. Monte Carlo simulation for background probability
butlt environment have spatial associations with social events? If calculation

so, how to quantitatively measure It. Spatial association mining between POI and social events
We employ POI data from Maptitude to describe the site using Apriori algorithm

characteristics and utilize the social events records from meetup 3. Measure the interestness of discovered rules using the lift
to address the spatial associations between human activities and metric

surrounding physical facilities. Open to public developing
1. Build a REST API Cdata (up to date)
D)

2. Build the Client interface using ArcGIS Webapp builder
People: A,B,C,D,E,F

Support{X - Y} =

~ Safegraph Building

o o ee o footprints (June 2020).
3 .« Aggregated POI

- % footprints to

puildings:55,846

ouildings had POls

, POls in August 2020

.appeared in 51,893
.~ buildings
- Meetup events were

within 730 buildings.

Assumption: Assumption: POI (points of interest) afford social

Total number of Records

Records containing both X and Y

Confidence{X » Y} =

actives. And soclal events raise new relations.

Records containing X

Support(X,Y)
Support(X) * Support(Y)

_Cof(X~>Y)

Lift{X - Y} = ) . S : v RV
. = 0o O ° j o T CHAVES

FUNCTIONALITY

Map Visualization Feature Identification

Map Interaction Data Query -
DATA ORGANIZATION 1 Publish
|

Ty 9 EH

Web Map Feature Layers

DATA STORAGE

El=N

ArcGIS Online Items

INTERFACE

Map Legend Serial Chart
Time Slider
Attribute Table Select

DATA PREPARATION AND UPDATE

Map Panel

Associate

Pie Chart

Measurement

Geo-referenced
DFW-Area
Social events
and POl data

& Formatting

REGULAR
YR
csv Shp

e DFW boundary

Buffering

Temporal trends of
social events

25,000 social events
data for over 2 years
(2020-now)

| Address the impact
47 from pandemic to local
Cities in DFW metroplex, excluding Dallas and Fort Worth SOClaI netWOrkS

Total number of events by month in each city

l.ﬁ
Ll

ArcGIS Online *
Content

and experience builder

Q — ()

_POI Human Activities
Literatures:

AB,C CD,F

2

I\

A,C

9 8
e-6e 6-0 6o

POI-2 POI-3 POI-4
F

=L/

A,B,E
o

Co-location Analysis __Web app Interface

0-0
POI-1

S O C i a I ) DFW Area Case Study
events as susn e
X-axis

Cities in DFW metroplex
L el | ] e} e} (] ] =1l mONth

Spatial statistics-based approaches

4 . )

8,368

. Spatial autoregressive model + spatial
People who visited a place at the

Shopping

regression, Ripley’s K function, Gravity model,

B Public-Transportation ’

T A

same time repeatedly are likely

etc.

Social events Time animation

m|LMHMMUM

to be socially related.

Thursday, May 13, 2021
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Details Dallas Rocky Mountain
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» Distinctive association patterns between
different types of social events and POI

» Food, shopping and party related POI
actively contribute to the occurrence of
social events.

» Pandemic and related policy have
dramatically altered the distribution of social
events, which implies the local social
networks among participants
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