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•  Geographic>posiKon>is>useful>to>organize>photos,>but>most!
photos!(~95%!of!Flickr)!lack!geoDtags.!

•  Others>have>studied>automaKc>geoStagging>using>huge>
collecKons>of>geoStagged>reference>images>(e.g.>[1],[2],[3],…).>

•  But>most>photos>are!not!from!dis:nc:ve!landmarks!or>
densely!photographed!areas,!so>matching>may>be>hopeless.>

•  Instead,!we!es:mate!geoDinforma:ve!proper:es!of!the!
scene,!that>could>narrow>down>posiKon>using>GIS>maps,>
-  leYng>us>potenKally>geoSlocate>images>even>in>places>that>

have>never>been>photographed>before!>

>

•  Specifically,>we:>
-  build>largeSscale>geoSinformaKve>a]ribute>datasets>

combining!Flickr!images!and!public!GIS!maps;!
-  learn>models>for>geoDinforma:ve!aUributes!with>CNNs;>and>
-  evaluate>on>realisKc,>largeSscale>image>collecKons.>!

•  From>200>million>public>geotagged>Flickr>photos,>we>sampled>
~50,000!images!aUemp:ng!to!avoid!biases:!
-  Sampling>is>spaKally>uniform>(i.e.>not>biased>towards>ciKes)>>
-  Limit>contribuKon>of>any>single>photographer>
-  No>manual>filtering>based>on>content,>posiKon,>etc.>>

>

•  Also>collected>publiclyDavailable!GIS!aUribute!maps.!
-  Global>or>conKnent>(North>America)>scale>
-  Includes>binned>geographic,>demographic,>economic,>

agricultural>a]ributes>
>

•  For>each>Flickr>image,>we>look>up>its>a]ribute>in>the>GIS>map,>
to>produce>a!labeled!geoDinforma:ve!aUribute!dataset.>>

•  Goal:!Given!an!image,!es:mate!its!geoDinforma:ve!
aUribute!values,!using>models>built>from>training>data.>>
-  Specifically>a>binary>problem>for>each>a]ribute:>high>vs>low>

•  We>train>ConvoluKonal>Neural>Networks>for>this>task.>
-  FineDtrained!from!AlexNet![4]>
-  Training>via>stochasKc>gradient>descent>with>Caffe>[5]>
-  Iterate>unKl>performance>stagnated>on>validaKon>set>

>

•  Compare>against>several>baselines:>
-  MulKple>CNNs>vs>joint>predicKon>with>single>mulKSlabel>net>
-  BoW>HOG,>GIST,>and>spaKally>pooled>color>histograms>

(SPCH)>with>linear>SVMs>
-  Human>(Mechanical>Turker)>performance>

>
>
>

•  Accuracy>on>binary>predicKon>(50%>random>baseline):>
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-  Individual>and>joint>nets>had>about>the>same>accuracy.>
-  Also>tested>ternary>(vs>binary)>labeling>problem;>mean>

accuracy>was>44.08%>(vs>33%>random>baseline)>

•  Sample>correct>(boxed)>and>incorrect>results:>

>
>

•  Summary>and>conclusions:>
-  Propose!geoDinforma:ve!aUributes!to>help>geolocate>the>

(many)>photos>that>cannot>be>matched.>
-  Build!labeled!datasets!using>geoStagged>images>and>GIS>maps.>
-  CNNs!outperform!other!techniques,>someKmes>even>humans!>
>
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