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The Internet has increasingly become a multimedia phenomenon.

Huge volumes of images and video are available through photo and

video sharing sites, news and sports sites, geo-mapping sites,

informational sites, etc. For the field of computer vision (the

automated analysis of images and video), the Internet offers both: 1) new

application areas and 2) potential solutions to existing hard problems such as
object recognition and scene understanding.

The goal of this special issue is to

provide the reader with a general

sense of the research being conducted

in BInternet vision,[ the field at the

intersection of computer vision and

the Internet. While Internet vision is a

relatively new field,1 a number of
significant advances have already

been made.

The first four papers of the issue

describe new applications that are

motivated by the rise of the Internet.

The main focus of these applications is

to extend computer vision algorithms

to Internet scale or to adapt them to
the unique settings of the Internet.

The first two papers are:

• BScene reconstruction and vi-

sualization from community photo collections,[ by Noah Snavely, Ian

Simon, Michael Goesele, Richard Szeliski, and Steven M. Seitz;

• BInfinite images: Creating and exploring a large photorealistic virtual

space,[ by Biliana Kaneva, Josef Sivic, Antonio Torralba, Shai Avidan,

and William T. Freeman.

Both of these papers present methods

of visualizing and navigating large

collections of photographs. The first

paper considers photo collections of a

single location, such as Trafalgar

Square in London, U.K. It first deter-
mines the relative 3-D positions and

orientations of the cameras and com-

putes a sparse 3-D model of the scene.

This geometric information then al-

lows users to transition intuitively

and smoothly between photos in the

collection. The problem of determin-

ing the relative positions of images is
a long-standing problem in computer

vision, but scaling it to Internet scale

and dealing with the huge variety in

the quality of the photos found on the

Internet is what makes this system

unique.

The second paper presents a

system for exploring large collections
of photos in a virtual 3-D space, where

the system does not assume the

photographs are of a single real 3-D

location, or that they were taken at

the same time. Instead, photos are

organized in themes, such as city

streets or skylines, and users are free

to navigate within each theme using
intuitive 3-D controls that include

move left/right, zoom, and rotate.

The third paper is:

• BToward large-scale face recog-

nition using social network
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1The guest editors organized the First Workshop on Internet Vision in June 2008 (http://
www.Internetvisioner.org/).
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context,[ by Zak Stone,
Todd Zickler, and Trevor

Darrell.

This paper considers the problem of

face recognition on social networks

and photo sharing sites, most notably

Facebook. Users of such sites may wish

to search for photos of themselves or

their friends. They may also wish to
filter incoming feeds in the same

manner. The size of social networks

presents a significant challenge to face

recognition. On the other hand, the

structure of the social network also

presents contextual information that

can help perform recognition more

accurately.
The fourth paper is:

• BContextual internet multi-

media advertising,[ by Tao

Mei and Xian-Sheng Hua.

Advertising is the main source of

revenue for many Internet companies.

Targeting advertisements to the de-

mographics of the viewers is naturally
as important on the Internet as for

more traditional media. Automated

analysis of the imagery being dis-

played on webpages is an important

new application area for computer

vision.

The next six papers describe how

the Internet helps advance research in
the field of computer vision. All these

papers treat the Internet as a giant

data source that can be harvested to

help solve hard computer vision

problems that require large training

sets, most notably object recognition

and scene understanding. Besides its

pure size, the Internet has two key
properties that make it a particularly

good data source: 1) it is relatively

representative of the kind of imagery

that people care about, and 2) there

are a variety of ways to extract labels

or annotations for the data, as de-

scribed in more details in the papers

themselves.

The fifth paper is:
• BIt’s all about the data,[ by

Tamara L. Berg, Alexander

Sorokin, Gang Wang, David

Alexander Forsyth, Derek

Hoiem, Ian Endres, and Ali

Farhadi.

This paper explains how labeled

training data are vitally important
for many computer vision algorithms

and presents three case studies of how

the Internet can be used to obtain

high-quality training data.

The sixth paper is:

• BLearning object categories

from Internet image searches,[
by Rob Fergus, Li Fei-Fei,
Pietro Perona, and Andrew

Zisserman.

This paper shows how the results

returned by an image search engine

can be used to learn models for object

recognition.

The seventh and eights papers are:

• BLabelMe: Online image an-
notation and applications,[ by

Antonio Torralba, Bryan C.

Russell, and Jenny Yuen;

• BI2T: Image parsing to text

description,[ by Benjamin

Yao, Xiong Yang, Liang Lin,

Mun Wai Lee and Song-Chun

Zhu.
Both papers argue that obtaining

large, annotated photo collections is

a key step in developing better com-

puter vision applications but take dif-

ferent approaches towards reaching

this goal. The seventh paper shows

how every person with an Internet

connection can help advance com-
puter vision research. The key idea is

to develop an online tool that allows

users to annotate images quickly and

easily. The tool is publicly available

and, as a result, the authors were able

to obtain large amounts of detailed

image annotations that were then

used in a variety of applications. The

eighth paper describes the develop-
ment of an image parsing system, a

system that attempts to convert an

image into a textual description. A

key component to this system is a

database of carefully annotated Inter-

net data, in this case generated under

the control of an independent

organization.
The ninth paper is:

• BImage interpretation using

large corpus: Wikipedia,[ by

Mandar Rahurkar, Shen-Fu

Tsai, Charlie Dagli, and

Thomas S. Huang.

This paper shows how to use an

online encyclopedia (Wikipedia) to
provide an ontology with which to

represent high-level world knowledge

in images.

In all of the papers above, the

Internet is being used as data source.

Importantly, the raw imagery can be

combined with human understanding

of the world, whether embedded in
captions, search engine indices, on-

line encyclopedias, or in human

brains (being accessed via labeling

tools).

The tenth and final paper is:

• BVision of a Visipedia,[ by

Pietro Perona.

In this paper, the author presents a
proposal for how the knowhow and

hard work of computer vision re-

searchers can be combined collabora-

tively in a manner similar to online

encyclopedias such as Wikipedia to

form a repository of human under-

standing of visual imagery.

Finally, the guest editors would
like to thank all the reviewers and

authors for their time and hard work,

without which this special issue

would not have been possible. The

guest editors also would like to thank

Tom Huang and Harry Shum for their

continued support and encourage-

ment during this endeavor. h
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Member of the Technical Staff in Sarnoff Corporation’s Vision and

Learning Laboratory, where he initiated, led, and contributed to a

number of government and commercial projects. His research interests

include computer vision, pattern recognition, machine learning, and

computer graphics, with applications in online video ads, video

surveillance, object/face detection, image registration, and 3-D recon-

struction. He has published more than 25 peer-reviewed papers, holds

19 U.S. patents, and has ten others pending.

Dr. Shan is an active reviewer of top journals such as the IEEE

TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE and the

International Journal on Computer Vision. He was on the program

committee of major international conferences such as the European

Conference on Computer Vision, Computer Vision and Pattern Recogni-

tion, and International Conference on Computer Vision. He was a

Program Co-Chair for the First and Second IEEE Workshop on Internet

Vision in 2008 and 2009. He is the recipient of Sarnoff’s Recognition

Award in 2003, Innovation Award from 2003 to 2005, and a two-time

winner of Gold Star Award since he rejoined Microsoft in 2007.

Scanning the Issue

Vol. 98, No. 8, August 2010 | Proceedings of the IEEE 1369

Authorized licensed use limited to: IEEE Publications Operations Staff. Downloaded on July 21,2010 at 19:00:41 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues false
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


