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Aim: Givena targetanda setof distractors,we wish to �nd a desirablefeaturebiasingstrategy thatwill renderthe target
mostsalientandsuppressinteferencefrom thedistractors.That is, we wish to �nd how bottom-upfeaturessuchascolor,
intensity, orientationcanbebiasedin a top-down mannersoasto enablequickdetectionof thetargetamidstdistractors.

Desirablefeaturebiasing strategy: If a featureis presentin thetargetandabsentin thedistractor, promotingit canfurther
boostthetarget'ssalience.Sinceit alreadyleadsto apop-outthatis optimalperformance,biasingis not required.If a feature
is presentin boththetargetandthedistractorin anequalamount,thenbiasingthefeaturecannotyield a performancegain.
To investigatethis,we designeda SAME typedistractor(see�gure 2). Whereas,if thefeatureis presentin a lessamountin
thetargetascomparedto thedistractor, thensuppressingthis featurecanboostthetarget's saliencerelative to thedistractor.
To investigatethis,we designeda MORE typedistractorthatcontainedthetarget's featurein a greateramount,andanother
extremecase- aNEW typedistractorthatcontainedanew featureabsentin thetarget.

Designand analysisof experiment: To testwhetherhumansusethe desirablestrategy, we designedsearcharrayscon-
tainingthetargetandall 3 typesof distractorsandmeasuredtherelative numberof �xations on eachtypeof distractor(see
�gure 1 for thelist of targetanddistractorsandtheir difference,and�gure 3 for samplesearcharrays).We tested7 subjects
on600trialsoveraperiodof 5 dayseach.Pairedt testsoverthecombineddataof all subjectsandalsofor individualsubjects
supportedour hypothesisthathumans�xate moreon SAME typedistractorsthanMORE (p value= 7.6471e-11)andNEW
type distractors(p value= 1.4125e-09),indicatingthat they usedthe desirablestrategy of suppressingall featuresaseach
featurewaspresentin a lesseramountin thetargetthanthedistractors.

Conclusion: We have provideda mathematicalframework for the analysisanddesignof experimentsto testvariousfea-
turebiasingstrategies,to determinea desirablestrategy andto testwhetherhumansusethatstrategy.

Objecttype Symbol Features Vectorof FeatureResponses
Target T FT VT

SAME S FS = FT VT = VS

MORE M FM = FT VM = VS + Vmor e

NEW N FN � FT VN = VS + Vnew

Figure 1. List of target and distractor s: Column one refers to the type of item and column two refers
to the symbol by whic h the item is denoted. Column three denotes the features of the items with
respect to the target, and column four denotes the vector of feature responses of the various items
with respect to the target.
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Figure 2. Targetanddistractorstimuli usedin all theexperiments.

Figure 3. Samplesearcharraysandeyemovementpatterns


