
EXPLORING URBAN MOBILITY TRENDS

USING CELLULAR NETWORK DATA

Oluwaleke Yusuf

Adil Rasheed

Frank Lindseth

K
u

n
n

s
k

a
p

 f
o

r 
e

n
 b

e
d

re
 

v
e

rd
e

n

19th – 21st June 2024

Net-Zero Future 2024



2

MOBILITY SYSTEM: DYNAMIC DIGITAL TWIN

Big Data

AI

Information

Analytics

Modelling

Digital Twin
What-if?

Simulations

Trends

Forecasting



3

MOBILITY SYSTEM: DYNAMIC DIGITAL TWIN

Big Data

AI

Information

Analytics

Modelling

Digital Twin
What-if?

Simulations

Trends

Forecasting



4

MOBILITY SYSTEM: DYNAMIC DIGITAL TWIN

Big Data

AI

Information

Analytics

Modelling

Digital Twin
What-if?

Simulations

Trends

Forecasting



5

MOBILITY MODES: DATA EXPLORATION

As much data as possible from as many sources as possible.

AI-generated vector art…
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CELLULAR NETWORK DATA

Methodology:

▪ Temporal data from routine subscriber activities.

▪ Data anonymization & aggregation.

▪ Geospatial position estimates from network cell 

coverage.

▪ Data filtering & extrapolation.

▪ Signal classification into dwells and transits.
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CELLULAR NETWORK DATA

Credit: Telia Crowd Insights Methodology Training

1 32

Methodology:

▪ Temporal data from routine subscriber activities.

▪ Data anonymization & aggregation.

▪ Geospatial position estimates from network cell 

coverage.

▪ Data filtering & extrapolation.

▪ Signal classification into dwells and transits.

Outputs:

1. Activity Reports

2. Trip Reports

3. Routing Reports
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ROUTING REPORTS: TRONDHEIM, NORWAY

peopleFlow:

▪ Journey patterns of  groups of  

people.

▪ Inferring the most probable 

travel routes.

Details:

▪ January 2019 – November 2023

▪ 2210 (H) & 2212 (D) wayIDs

▪ 3 Transportation Modes
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ANALYSIS: DAILY PEOPLEFLOW VOLUMES
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ANALYSIS: DAILY PEOPLEFLOW VOLUMES

Weekends

Weekdays
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ANALYSIS: DAILY PEOPLEFLOW VOLUMES
New Year Easter Summer
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ANALYSIS: DAILY VOLUMES / MODE
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ANALYSIS: HOURLY, DAILY & WEEKLY

Normalized volumes…



18

ANALYSIS: HOURLY, DAILY & WEEKLY

Normalized volumes…



19

ANALYSIS: HOURLY, DAILY & WEEKLY

Normalized volumes…



20

ANALYSIS: COVID-19 POLICIES

7-day rolling average…
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ANALYSIS: EXTERNAL INFLUENCES
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ANALYSIS: EXTERNAL INFLUENCES
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COMPARISON: AREAS OF INTEREST
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COMPARISON: AREAS OF INTEREST

7-day rolling average…
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COMPARISON: PUBLIC TRANSIT DATA

Normalized volumes; 7-day rolling average…
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CONCLUSION

Spatiotemporal dynamics; Hourly peopleFlow…
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Cellular Network Data:

▪ Insights into local & global 

spatiotemporal patterns.

▪ Specific areas & routes.

▪ Different transportation modes.

▪ Further historical analysis & 

predictive modelling.

▪ Incorporate data from other 

mobility modes.
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FUTURE WORK: HIERARCHICAL MODELLING

Public transit; Spatiotemporal dynamics; Hourly passenger volumes…

From: Aggregate / Global / Macro

▪ Activity Reports

▪ Trip Reports

▪ Routing Reports

To: Individual / Local / Micro

▪ Mobility Modes Breakdown

▪ Public Transit Dynamics

▪ Dynamic Noise Maps
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THANK YOU!

QUESTIONS??

oluwaleke.u.yusuf@ntnu.no 

This research was funded by the PERSEUS project under the Marie Skłodowska-Curie grant agreement No. 101034240.

The authors also acknowledge MobilitetsLab Stor-Trondheim (MoST) for their financial contribution.

mailto:oluwaleke.u.yusuf@ntnu.no

	prefix
	Slide 1: Exploring Urban Mobility Trends using Cellular Network Data
	Slide 2: Mobility System: Dynamic Digital Twin
	Slide 3: Mobility System: Dynamic Digital Twin
	Slide 4: Mobility System: Dynamic Digital Twin
	Slide 5: Mobility Modes: Data Exploration
	Slide 6: Mobility Modes: Data Exploration
	Slide 7: Mobility Modes: Data Exploration
	Slide 8: Mobility Modes: Data Exploration
	Slide 9: Cellular Network Data
	Slide 10: Cellular Network Data
	Slide 11: Cellular Network Data
	Slide 12: Routing Reports: Trondheim, Norway

	analysis
	Slide 13: Analysis: Daily peopleFlow Volumes
	Slide 14: Analysis: Daily peopleFlow Volumes
	Slide 15: Analysis: Daily peopleFlow Volumes
	Slide 16: Analysis: Daily Volumes / Mode
	Slide 17: Analysis: Hourly, Daily & Weekly
	Slide 18: Analysis: Hourly, Daily & Weekly
	Slide 19: Analysis: Hourly, Daily & Weekly
	Slide 20: Analysis: Covid-19 Policies
	Slide 21: Analysis: External Influences
	Slide 22: Analysis: External Influences
	Slide 23: Comparison: Areas of Interest
	Slide 24: Comparison: Areas of Interest
	Slide 25: Comparison: Public Transit Data

	suffix
	Slide 26: Conclusion
	Slide 27: Conclusion
	Slide 28: Future Work: Hierarchical Modelling
	Slide 29


