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URBAN computing is a process of acquisition, integration,
and analysis of big and heterogeneous data generated

by a diversity of sources in urban spaces, such as sensors,
devices, vehicles, buildings, and human, to tackle the major
issues that cities face, e.g., air pollution, increased energy con-
sumption and traffic congestion. Urban computing connects
unobtrusive and ubiquitous sensing technologies, advanced
data management and analytics models, and novel visualiza-
tion methods, to create win-win-win solutions that improve
urban environment, human life quality, and city operation sys-
tems. Urban computing also helps us understand the nature
of urban phenomena and even predict the future of cities.
Urban computing is an interdisciplinary field fusing the com-
puting science with traditional fields, like transportation, civil
engineering, economy, ecology, and sociology, in the context
of urban spaces.

This special issue is comprised of nine interesting papers
concering three aspects of cities:

� The first three papers, consisting of “Detecting and
Analyzing Urban Regions with High Impact of
Weather Change on Transport”, “Significant Linear
Hotspot Discovery”, and “Optimal Pick up Point
Selection for Effective Ride Sharing”, study the loca-
tions and the structure between locations in a city,
using a diversity of data. The understanding
of urban structure helps better planning a city’s
infrastructures, such as road networks and public
transporation systems.

� The next three papers in this special issue:
“Discovering Congestion Propagation Patterns in Spa-
tio-Temporal TrafficData”, “EffectiveUrban Structure
Inference from Traffic Flow Dynamics”, and “Local
Gaussian Processes for Efficient Fine-Grained Traffic
Flow Prediction”, understand urban traffic patterns,
based on different machine learning models. The
understanding of urban traffic helps predicting future
traffic conditions and diagnoise traffic congestion.

� The last three papers: “Activity-Based HumanMobil-
ity Patterns Inferred fromMobile Phone Data: A Case
Study of Singapore”, “Modeling Urban Activity
by Mining Geotagged Social Data”, and “Visual
Analysis of Multiple Route Choices based on GPS
trajectories”, explore human mobility patterns in cit-
ies, based on mobile phone data or GPS trajectories.

The understanding of human mobility can enable
many valuable applications for end users and can
also improve urban planning.

Those nine papers cover important and interesting topics
in urban computing, using data management, machine
learning, and visualization techniques to tackle urban chal-
lenges. All of them worth reading and will inspire more
interesting ideas and research topics.

Yu Zheng
Cecilia Mascolo
Claudio T. Silva

Guest Editors

Yu Zheng is a senior research manager in Urban
ComputingGroup,Microsoft Research, passionate
about using big data and AI technology to tackle
urban challenges. His research interests include
big data analytics, spatio-temporal data mining,
machine learning, and artificial intelligence. He cur-
rently serves as the editor-in-chief of the ACM
Transactions on Intelligent Systems and Technol-
ogy and a member of Editorial Advisory Board of
IEEESpectrum. He is also an editorial board mem-
ber of the IEEE Transactions on Big Data and the

founding secretary of SIGKDD China Chapter. Zheng has served as chair
on more than 10 prestigious IEEE/ACM international conferences, e.g., as
the program co-chair of ICDE 2014 (Industrial Track) and CIKM 2017
(Industrial Track). In 2013, he was named one of the Top Innovators under
35 by MIT Technology Review (TR35) and featured by Time Magazine for
his research on urban computing. In 2014, he was honored ACM Distin-
guished scientist. He is also a chair professor wih Shanghai Jiao Tong
University, an adjunct professor with Hong Kong University of Science and
Technology, and Hong Kong Polytechnic University. More details at
https://www.microsoft.com/en-us/research/people/yuzheng/.

Cecilia Mascolo received the PhD degree from
the University of Bologna. She is full professor
of Mobile Systems in the Computer Laboratory,
University of Cambridge, U.K. She is also a fel-
low of Jesus College Cambridge and a Faculty
fellow at the Alan Turing Institute for Data
Science in London. Prior to joining Cambridge in
2008, she was a faculty member in the Depart-
ment of Computer Science at University College
London. Her research interests are in human
mobility modelling, mobile and sensor systems

and networking and spatio-temporal data analysis. She has published
in a number of top tier conferences and journals in the area and her
investigator experience spans projects funded by Research Councils
and industry. She has received numerous best paper awards and in
2016 was listed in “10 Women in Networking /Communications You
Should Know”. She has served as organizing and programme commit-
tee member of mobile, sensor systems, networking, data science
conferences and workshops. She has delivered a number of keynote
talks at conferences and workshops in the area of mobility, data
science, pervasive computing and systems. She sits on the editorial
boards of the IEEE Pervasive Computing, the IEEE Transactions on
Mobile Computing, the ACM Transactions on Sensor Networks, and
the ACM Transactions on Interactive, Mobile, Wearable and Ubiquitous
Technologies. More details at www.cl.cam.ac.uk/users/cm542.

� Y. Zheng is with Microsoft Research, Building 2, No. 5 Danling Street,
Haidian District, Beijing 100080, China.
E-mail: yuzheng@microsoft.com.

For information on obtaining reprints of this article, please send e-mail to:
reprints@ieee.org, and reference the Digital Object Identifier below.
Digital Object Identifier no. 10.1109/TBDATA.2017.2699838

124 IEEE TRANSACTIONS ON BIG DATA, VOL. 3, NO. 2, APRIL-JUNE 2017

2332-7790� 2017 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.



Claudio T. Silva is a professor of computer
science and engineering and data science at
New York University. His research interests
include visualization, visual analytics, reproduc-
ibility and provenance, geometric computing,
data science/big data, sports analytics, urban
computing and computer graphics. He has held
positions in academia and industry, including at
AT&T, IBM, Lawrence Livermore National Labs,
Sandia National Labs, and the University of Utah.
Claudio has advised 15 PhD and 8 MS students,

and mentored 6 post-doctoral associates. He has published more than
220 journal and conference papers, is an inventor of 12 US patents, and
authored 12 papers that have received “Best Paper Awards” (including
honorable mentions). He has more than 13,000 citations according to
Google Scholar. He is a fellow of the IEEE, and was received the 2014
IEEE Visualization Technical Achievement Award “in recognition of sem-
inal advances in geometric computing for visualization and for contribu-
tions to the development of the VisTrails data exploration system.”
Claudio’s research has been funded by US National Science Founda-
tion, DOE, NIH, NASA, DOD, AT&T, IBM, ExxonMobil, McGraw-Hill
Education, MLBAM, Moore Foundation, Sloan Foundation, LLNL, San-
dia, Los Alamos, State of Utah, University of Utah, Center for Urban Sci-
ence and Progress, and New York University.

IEEE TRANSACTIONS ON BIG DATA, VOL. 3, NO. 2, APRIL-JUNE 2017 125



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


