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Interactive Data Exploration 

! Human&in&the&loop.applica0ons.that.search.big.datasets.to.discover.
interes0ng.informa0on.

! A.long&running,.mul0&step.process.with.end&goals.not.stated.explicitly..

Scientific Applications Medical Applications 

FrameWork Overview and Challenges 

� Effec0ve.Data.Explora0on:.Which.data.samples.to.show.to.the.user?.
..&..Unknown.user.interests.

� Efficient.Sample.Acquisi0on:.How.to.minimize.acquisi0on.cost?. ..

. ..&..High.sample.acquisi0on.cost.on.big.data.sets.

..&..Accuracy.vs.efficiency.trade&off.

..&..Model.learning.&.sample.acquisi0on.need.to.be.coupled.

Decision(tree(based.Linear.Pa1ern.Discovery.

SVM(based.Non(linear.Pa1ern.Discovery.

!"#$%%&'()*+),% !"#$%%-.,,/+01'+%

!"#$%

&'()*+,-*.%
/012,)03,-*.%

4+5)56,.7%*891:%1,;()0.<%,+5,1=%

&'()*+,-*.%$(,>5%
/012,)03,-*.%

4?*;,0.%0.@*:%1>A5;,=%%

B55?8,>C%D*))5>-*.%

#*?5)%%
E5,+.0.<%%

4?5>010*.%7+55:%$/#=%%

$(,>5%%
&'()*+,-*.%

$,;()5%%
D*))5>-*.%

B55?8,>C%

&'()*+,-*.%
!,7,%

FG+08275%
$5)5>-*.%

H5)56,.>5%%
B55?8,>C%

&'()*+,-*.%%
/05I%

!"
#$%

&'
()
!)
*+

#,
-.
$/(

0)
0+

,
-$
*)
)

!"#$%&'()1))*+#,-.$/(0)0+,-$*)

2(..)2(*'(#)
+)))))#(.(3-*')4-,5.()

6)

6)))))$##(.(3-*')4-,5.()

6)
+)

)7) )877)

)877)

!"
#$%

&'
()
!)
*+

#,
-.
$/(

0)
0+

,
-$
*)
)

!"#$%&'()1))*+#,-.$/(0)0+,-$*)

9*)

)7) )877)

)877)

/++,)$*)-#(-4)

:-;)<(.(3-*')=%>(2')?$42+3(#@)

#(.(3-*')-#(-4)
:4+.$0).$*(;)

+)

9*))9-.4()*(A-B3()

,$42.-44$C(0)
4-,5.$*A)-#(-)

:%;)D$42.-44$C(0)-*0)1+&*0-#@)E65.+$'-B+*)

9*)

9*)

4-,5.$*A)-#(-)
:0+"(0).$*(;)

5#(0$2'(0))
-#(-)

)))%+&*0-#@)4-,5.$*A))
))-#(-)9+#)-"#$%&'()!)

!")
!")
!")

!")))'#&()5+4$B3()

*:.University.of.MassachuseKs.Amherst.

AIDE:.Automa?c.Interac?ve.Data.Explora?on.

•  Relevant.object.discovery:..
Clustering.of.explora0on.space.to.address.skewed.data.sets.

•  Misclassified.exploita?on:..
Clustering.false.nega0ves.to.reduce.sampling.queries.

•  Boundary.exploita?on:..
Leverage.decision.tree.condi0ons.to.iden0fy.and.eliminate.overlapping.
sampling.areas..

+:.Brandeis.University.

•  Classifica?on.based.on.SVM:..
Kernel.func0on.implicitly.maps.the.labeled.examples.to.a.higher&
dimensional.feature.space.where.examples.of.different.classes.are.linearly.
separable..

•  Explora?on.based.on.ac?ve.learning.theory:..
To.quickly.improve.the.accuracy.of.the.current.model,.choose.the.example.
closest.to.the.current.decision.boundary.as.the.next.to&be&labeled.example.

Architecture.and.User.Interface.relevant samples  
irrelevant samples  
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