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Human-Space Relationships
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Human-Space Relationships
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How to capture Individuals Perceptions of Space?

How often?
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Mobility and POI Data
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Mobility Data
Dataset | #Users | #Records | Time Period | Coverage
Singapore 144,795 | 264,246,258 | December 15, Singapore
2022 - January
31st, 2023
Beijing 182 17,621 April 2007- Beijing
( Geolife) August 2012 mostly
Pol PlanetSense Data
Dataset #Pols
Singapore 238,690
Beijing 1,677,835




Mobility Data: Temporal Completeness

Mobility trace
‘(latl, lonl)'
Du = {(ml' tl )' (mZ; t2 )' Y (mn: tn)}
Window T p
m m- ms; my Mg mg My T ?
1 _ 7 :
e b L Uy w05 50
Ilelf:()lf:lllelfzolf: | 1‘1_

Observation Period = 24 hours
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Mobility Data: Temporal Completeness
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Window: 7 € {1,4,6}

Data period: T € {7,15,30}

Beijing
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Mobility Data: Spatial Completeness
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Mobility Data: Spatial Completeness

Maximize I#Users I#Days IuT Ius

Singapore
T = 30days
T = 1 hour |
Beijing —> Conflate with Pol data
T =15days
T = 1 hour
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Visitation classification

Enriched mobility trace

D,, = {(laty, lonq, t{, Pol;), (lat,, lon,, t,, Pol,), -, (lat,, lon,, t,,, Pol,))}

Pols Frequency of visits | Dwell time
Pol; 5 days 45 min
Pol, 35 days 10 min
Pol, 1 days 5 min

> For each individual u and for each Pol
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Visitation classification: Clustering
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Visitation classification: Clustering
Anchored-like

G
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Visitation classification: Visitation Patterns
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Visitation classification: Visitation Patterns

Singapore

o Dynamic frequency
o Longer novelty-seeking

Beijing

o Strong Routine

> Urban settings shape distinct mobility patterns
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Visitation classification: Semantic Patterns

Singapore

.q

Be
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Visit Type
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Visitation classification: Semantic Patterns

Shared Trends

o Public_service, residential, and office_building

City-Specific
o Singapore: Recreation as anchor

o Beijing: Diverse semantics food, education, and power-related
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Visitation classification: Temporal Patterns
Social gatherings &
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After-work meetups l
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Visitation classification: Spatial Exploitation
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Visitation classification: Spatial Exploitation

> Broadly across the city
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G1 exploratory-like
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Individuals-Space Relationships & Recommendation
Systems

Context-Aware Recommendations Temporal and Spatial
() Personalization
0

Frequent visitors < o1y When? Where?
Dynamic Adaptation
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Conclusion

Mobility Data

mner
MONGOUA

%OAK RIDGE

National Laboratory

Temporal & Spatial Completeness

Window T
m m m m m m
11l S 1°

T7

d Gardens ?
East Asia

s AT
i ]
LA

(<)

CeaRg

WhamPoIeng
Fish Head Steamboat

Visits Groups

€00 0)0((0)0 000100 (00)(C0)EOOD
X D (40D.0)

° Gl
b ° G2
e G3
oo © G4
@ooo o e G5
ew@ o o G6
o0 o0 e . e G7
o e oo °
o @ee
Dol @rIenIen ® 00 o
2)09101(0 COOUOIOIOI@IG0 0  ©

G1 )

— G3

Ga | 3
— G5
—— G6
— Q7 5H

G1! |




BRNERNENE
BRerEup "W




