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Outline 
>Definition and Motivation
>Quantifying biases in Location-Based-Service (LBS) data
– Data stability, sparsity, pre- and post-processing, algorithms, 

and socio-demographic and built environment factors
>Where opportunities lie in transportation planning and policy 

designs?
> Looking forward

– Methodological directions
– Practical whole-community effort



LB
S

 D
at

a:
 

lo
ca

ti
o

n
- 

an
d

 t
im

e 
st

am
p

ed
>

In
di

ca
te

 w
he

re
 a

nd
 w

he
n 

a 
m

ob
ile

 
de

vi
ce

 is
 b

ei
ng

 s
ig

ht
ed



LBS Data: Key Features

>Key features
– Big: 1-10% in the U.S.; and up to 30% in some Asian countries (e.g., 

Singapore and South Korea) ➔ capturing diverse travel patterns
– Continuous/longitudinal: days to weeks and months and even years
– Most lack socio-demographics though
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Lack of 
transparency 
on the data 
is the 
No.1 concern

2024 AMPO CONFERENCE FOCUS GROUP MEETING
ON BIG DATA FOR TRANSPORTATION PLANNING
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A sample of 11 metro regions in U.S. 





Li et al. (2024) “Understanding the bias of mobile location data across spatial scales and over time: A comprehensive analysis of 
SafeGraph data in the United States. Plos One. January 19th. 
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Where do opportunities lie? 

>Aiding National Household Travel Survey (NHTS) data
– Emerging modes of transportation

>Analysis of travel patterns by population segments
– Equity
– Job-housing balance
– Access to services
– Exposure to noise and pollutions
– Community resilience and adaptations



Where do opportunities lie? 
>Next-generation travel demand management program

– Real-time and context-aware;
– Personalized; 
– Trajectory-aware

> LBS as foundational data for micro-simulation of travel patterns
– HTS Survey data  ➔ fusion of small (HTS) and big (LBS); 
– Trip-based model ➔ activity-based model ➔ digital twin

Simulated travel patterns that continuously evolve 
in response to internal and external shocks
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LBS Data Pre-processing 

>Removing oscillations; 
>Imputation of missing data; 
>Inferring stays and trips; 
>Inferring trip purposes and stay types; 
>Inferring mode of transportation



From Biased Samples to Population

LBS Socio-
demographics HTS

LBS HTS

Data quality issues

Sample representation issues
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Practical aspects

> Journals and funding sponsors shall require reporting of the characteristics of 
the data used in the study; 

> Sensitivity analyses shall be conducted with respect to how trips and modes 
are detected; 

> We shall compile a list of open-source data sources as benchmarks; 
> Better, a central registry shall be established for all studies using big data for 

planning related analysis;
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