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Big Challenges in Big Cities



Big Data in Cities
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Urban Data Management
Spatio-temporal index, streaming, trajectory, and graph data management,...

Urban Data Analytics

Data Mining, Machine Learning, Visualization

Service Providing
Improve urban planning, Ease Traffic Congestion, Save Energy, Reduce 

Air Pollution, ...
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Key Focuses and Challenges

ÅSensing city dynamics
ï Unobtrusively, automatically, and constantly

ï A variety of sensors: Mobile phones, ǾŜƘƛŎƭŜǎΣ ŎŀƳŜǊŀǎΣ ƭƻƻǇǎΣΧ

ï Human as a sensor: User generated content (check in, photos, tweets)
Å Loose control and unreliable Ą data missing and skewed distribution

Å Unstructured, implicit, and noisy data

Å Trade off among energy, privacy and the utility of the data

ÅComputing with heterogeneous data sources 
ïDŜƻǎǇŀǘƛŀƭΣ ǘŜƳǇƻǊŀƭΣ ǎƻŎƛŀƭΣ ǘŜȄǘΣ ƛƳŀƎŜǎΣ ŜŎƻƴƻƳƛŎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣΧ

ï Learn mutually reinforced knowledge across a diversity of data

ï Efficiency + Effectiveness: Data Management + Mining + Machine Learning

ÅBlending the physical and virtual worlds
ï Serving both people and cities (virtually and physically)

ï Hybrid systemsΥ aƻōƛƭŜ Ҍ /ƭƻǳŘΣ ŎǊƻǿŘ ǎƻǳǊŎƛƴƎΣ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ǎŜƴǎƛƴƎΧ



Beijing road networks 2009-2011

2011: 121,771 nodes and 162,246 segments, 19,524km
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POI Data (2007 ς2012)





Air Quality Data



Meteorological data



Check-in: Entertainment

Check-in data

Check-ins: Nightlife Spot



GPS trajectories of 33,000 taxis from 2009 to 2013





Heat Maps of Beijing (2011)



Finding Smart Driving Directions
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Anomalous Events DetectionY55Ωммand ICDM 2012

Passengers-Cabbie Recommender system
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Real-time and large-scale dynamic ridesharing

Best paper Runner-up Award in ICDE 2013 

Real-time and find-grained air quality inference using big data

Real-time city-scale gas consumption sensing

KDD 2013 

UbiComp2013 



KDD 2013

http:// urbanair.msra.cn/

http://urbanair.msra.cn/


Background
Air quality monitor station
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Challenges

ÅAir quality varies by locations 
non-linearly

ÅAffected by many factors
ï²ŜŀǘƘŜǊǎΣ ǘǊŀŦŦƛŎΣ ƭŀƴŘ ǳǎŜΧ

ï Subtle to model with a clear formula
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We do not really know the air quality of a location without 
a monitoring station!



Inferring Real-Timeand Fine-Grainedair quality 

throughout a city using Big Data

Meteorology Traffic POIs Road networksHuman Mobility

Historical air quality data Real-time air quality reports



http:// urbanair.msra.cn/


