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Key Focuses and Challenges

A Sensingity dynamics
I Unobtrusively, automaticallynd constantly SN | L
i Avariety of sensorsviobile phones @S KA Of Sa s> Ol "“* ——— I
I Humanas asensor:User generated@ontent(check in, photos, tweets)
A Loose control and unreliably data missing and skewed distribution

A Unstructured, implicit, and noisy data
A Trade off among energy, privacy and the utility of tfaa

A Computing with heterogeneous data sources

i DS2aLI GALfX GSYLRNXYtsz &a20Alf X SE(>
I Learn mutually reinforced knowledge across a diversity of data &

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

A Blending the physical and virtual worlds

I Serving both people and cities (virtually and physically)
i Hybridsystem¥ az20AfS b /f2dzZRE ONRGR
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Air Quality Data

‘ Click on the for more detailed FORECAST
=0 v el Current AQI More Maps ot Hae GH JIMNE £ Scre CURRENT
intable Tue Wed AQl

Aug 20 Aug 21

s @ @
Benton Harbor (Mod) (ma) (67 )
petro '@
Easenmup = @ @
Fin = @ ®
- ® ®

Des Moines
[

Houghton Lake (Moa) (@) (63 )
hidianapotis Kalamazoo [Hod) (nla) [67)

Saint Louis

Lansing lnod’ ' nfa ' ‘ 72 |
Lo ® ® ®
[ National Parks/Monuments I Tribal Boundaries

The tribal boundaries shown here are provided by the Bureau of Indian Affairs and are intended to Saginaw ("od) [l‘lﬁ] (73 )
be used as a general spatial reference only. They are not a formal determination of tribal
Traverse Ci (Moa) (na) (63)

boundaries by the EPA.

Unhealthy ‘VNY Hazardous ' .
Unhealthy » Action Day




Meteorological data Weather Observatiomn Monthly Climste History

Temp Wind direction Accumlated Rainfall

129, Tmm

261C

Averape Temperature

24, 9°C

High Temperature

Humidity: 73% NE
36. 17

4—-7 Day=z Forecast .

Date weatherForecast Temperature wind
Tuesday Aug 20 | night n Shower Low: 23°C(73°F) £1%7km/h
day E Cloudy High: 30°C(86°F) £17km/h

Wednesday Aug 21
night u Cloudy Low: 22°C(72°F) £1%km/h
day E3 Sunny High: 20°C(84°F) £1%km/h

Thur=day Aug 22
night Sunny Low: 22°C(72°F) £17km/h
day m Sunny High: 32°C(90°F) £1%km/h

Friday Aug 23
night Sunny Low: 22°C(7T2°F) £17km/h




Checkin data

Checkins. Nightlife Spot

Checkin: Entertainment
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Heat Maps of Beljing (2011)
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Route Construction from Uncertain Trajectories

Finding Smart Driving Directions
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Anomalous Events DetectionY 5 5 @QmdnMCDM 2012

Urban Computing for Urban Planning
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Realtime and largescale dynamic ridesharing
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KDD 2013

Reattime and find-grained air quality inference using big data
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Reattime city-scalegas consumption sensing



A U-AR

Real-Time and Fine-Grained Air Quality throughout a City

KDD 2013

http:// urbanair.msra.cn/



http://urbanair.msra.cn/

Background

@ Air quality monitor station
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//upload.wikimedia.org/wikipedia/commons/a/a1/Edinburgh_air_quality_measurement_station_dsc06786.jpg
//upload.wikimedia.org/wikipedia/commons/a/a1/Edinburgh_air_quality_measurement_station_dsc06786.jpg

AN U-AR

Real-Time and Fine-Grained Air Quality throughout a City

2PM, June 17, 2013
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Challenges

A Air quality varies by locations
non-linearly

A Affected by many factors
i 2SFO0KSNAX GNYFFAOZ
T 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!
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InferringReat Timeand FineGrainedair quality
throughout a city usin@ig Data
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Historical air quality data Realtime air quality reports = ‘ | &



Nup://urpanair.msra.cn/

U-AIR

Real-Time and Fine-Grained Air Quality throughout a City Beijing v
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