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Geospatial Data Layers

• Navigation

• Urban planning

• Land use management

• Natural resource management

• Disaster management



Geospatial Data has always been big. 
So, what’s new?

• Variety, abundant  � Volume

• Velocity � Volume

• Applications � Location-based services
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We need big data to answer big questions.
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Big Questions:
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What do customers/people want?

What does a particular customer/person want?



A person’s behavior can be inferred by

Interest: What does she do/have/buy/like?

Social Interaction Who does she contact with?

Mobility Where does she live/go?



Most human activities associate to locations.
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Most people have characteristic mobility 

patterns.



“Analyzing and Geo-visualizing Individual Human Mobility Patterns Using Mobile Call Records”, Chaogui Kang
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Most data involving human activities are 

somehow related to locations 

and exhibit some patterns.



Location Data

• Coordinates (latitude, longitude)

• Place name, street address

• Proximity of reference (cell tower id)



Coordinates

Check-in places

Coordinates

Check-in places

Coordinates

Check-in places

Cell tower ID � Cell tower coordinates
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Check-in places

Application Server

Data Science Companies

Researchers



Category of Spatial Analysis

• Area or place categorization 

• Area-based population demography or customer segment categorization 

• Travelling patterns between areas

• Location analysis

• Route analysis
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Research based on Geopatial Big Data

• Mobile network data

• GPS traces 

• Social network data

• Crowdsourcing data
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“Use of mobile phone data to estimate visitors mobility flows”, Lorenzo Gabrielli, et al.  

Mobile Phone Call Detail Records are geospatial-temporal data
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Mobile base station distribution in Paris

“Content Consumption Cartography of the Paris Urban Region using Cellular Probe Data”, Stefato Sahar Hoteit, et al.  (Orange)



“Inferring Human Mobility Patterns from Anonymized Mobile Communication Usage”, Y. Tanahashi, et al.  (AT&T)

Mobility pattern from mobile phone records
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“Human Mobility Characterization from Cellular Network Data”, R. Becker, et al.  (AT&T)

Mobility pattern from mobile phone records



“Urban mobility: velocity and uncertainty in mobile phone data ”, Thomas Couronné, et al.  (Orange)

Mobility pattern from mobile phone records
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“Towards estimating the presence of vistors from the aggregate mobile phone network activity they generate”, Fabien Girardin, et al.  (AT&T)

Mobility pattern from mobile phone records



“A Tale of One City Using Cellular Network Data for Urban Planning”, Richard Becker, et al.  (AT&T)

Area classification using mobile phone records



Origin-Destination

“Use of mobile phone data to estimate visitors mobility flows”, Lorenzo Gabrielli, et al.  
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“Exploring Human Mobility with Multi-Source Data at Extremely Large Metropolitan Scales”, Desheng Zhang, et al.  

Human Mobility from Different Sources of Data



Real-time Event Detection by Social Sensors

“Earthquake Shakes Twitter Users: Real-time Event Detection by Social Sensors”, Takeshi Sakaki, et al.  
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Our Research

Spatial and mobility analysis using multiple sources of data

• Social network

• GPS traces

• Mobile crowdsourcing

• Mobile network data
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Spatial-Temporal Analysis using Social Network Data (Twitter) 

Chula DataScience





Traffic Analysis using GPS Traces
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Network Coverage Analysis using Crowdsourced Signal Data
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With modern mapping techniques, 
everywhere will be on high-resolution map.
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With modern positioning techniques, 
everything can be located.
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GPS



Finger Print

Signal strength of nearby 

WiFi access points

Magnetic field distortion 

by steel structure



Beacon



Light



Any kind of smart devices with known locations 
can be used as sensorssensorssensorssensors that collect geospatial 
data.
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Consumer Sensors
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Human Mobility Sensors
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