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Urban Computing
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Cloud Computing

Urban Sensing
Participatory sensing, crowd sensingι
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Urban Data Management
Spatial and Spatiotemporal indexes, graph data management

Urban Data Analytics
Machine Learning, Pattern Recognition, Visualization

Providing Services
Ease traffic, tackle air pollution, save energy

Cities

Big Data AI++
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Zheng, Y., et al. Urban Computing: concepts, methodologies, and applications. ACM TIST.
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Å Challenges & Research Topics

Sampled data Ą Biased distribution

Data sparsity Data missing

Resource deployment
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Urban Sensing Challenges - Resource deployment

Candidate selection is could be a NP-

hard Problem 

Y. Li,  et al. Mining the Most Influential k-Location Set From 

Massive Trajectories. IEEE Transactions on Big Data. 2017

Hard to define a measurement for 

evaluating the deployment

Hsieh H.P, S.D. Lin & Yu Zheng 

[KDD2015]

https://www.microsoft.com/en-us/research/publication/mining-influential-k-location-set-massive-trajectories-2/


Urban Sensing Challenges - Biased Samples

Sampled Data Ą Biased Distribution

Taxi flow Entire traffic flow

B) Sensing traffic flow based on taxicabs       

Jingbo Shang,Yu Zheng, et al. Inferring Gas Consumption and Pollution Emission of Vehicles throughout a City, KDD 2014

Samples

Other points

A) Data

Taxi Flow       Ą Entire Traffic Flow

Samples 

Others 

http://research.microsoft.com/apps/pubs/?id=217455


Urban Sensing Challenges - Data Sparsity

Limited Air Quality Sensors
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Zheng, Y., et al. U-Air: When Urban Air Quality Inference Meets Big Data. KDD 2013

Fine-grained Air Quality throughout a City

https://www.microsoft.com/en-us/research/publication/u-air-when-urban-air-quality-inference-meets-big-data/


Urban Sensing Challenges - Data Missing

ÅLost data that is supposed to receive because of communication or device errors

ÅDifficult to fill

Å Randomly missing and block missing 

Å Readings changing over time and location non-linearly

Xiuwen Yi, Yu Zheng, et al. ST-MVL: Filling Missing Values in Geo-sensory Time Series Data. IJCAI 2016 

http://research.microsoft.com/apps/pubs/?id=264768
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ÅUrban Data: Why unique

Å Data structures

Å Spatio-Temporal dynamics

Urban Big Data

Spatio-temporal Data





Points of Interests

Road Networks

Air quality/Meteorology

Traffic flow Trajectories

Check-in Data
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Spatio-temporal

Static Data

Spatial Static 

Temporal Dynamic Data

Spatio-Temporal 
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Spatiotemporal Data in Cities

Yu Zheng. Trajectory Data Mining: An Overview. ACM Transactions on Intelligent Systems and Technology. 2015, vol. 6, issue 3.


