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Figure2.3:Experimentalsetup.Phase1:thehousing,mountedontheend-effectorofaKukaKR3

robot,hoststhepneumaticballoondeflated.Phase2:thepneumaticballoonisinflatedaccordingto

thedesiredpressurevalue.Phase3:thepneumaticballooncomesintocontactwiththeATIsensor

attachedtoawall.

2.2 Experimentalevaluation

Inordertocharacterizetheusabilityoftheproposedsensingsystem,weconductedfour

experiments.Thefirstoneevaluatedtherelationbetweenthevariationoftheinternal

pneumaticpressureandtheappliedforce;thesecondandthethirdexperimentsvalidated

theproposedsystemcomparingtheestimationoftheforceperformedbythepneumatic

balloonwiththeonemeasuredbyacommercialforcesensor,consideredasgroundtruth,

intwodifferenttasks.Thefourthexperimentaimedattestingthepneumaticsensorduring

contactactionswitheithernon-planarorinclinedsurfaces.

Experimentalsetup Alltheexperimentssharedthesameexperimentalsetup.The

pneumaticballoonhousingwasattachedtotheend-effectorofanindustrialrobotKR3

(KUKARobotics,DE).Infrontoftheroboticmanipulator,withinitsworkspace,there

wasaflatwalltheballoonwassupposedtocomeintocontactwith.Interactionforces

weremeasuredbyaATINano17six-axisforce/torquesensor(ATIIndustrialAutomation,

USA)placedonthewallatthecontactsite(seeFig.2.3).Itsmainfeaturesarethesmall

size(17mmdiameter)andaveryhighresolution(0.00312N),withameasurementrange

of±17Nforthenormaldirectionand±12Nfortheothers.

Themotionoftheroboticarmwasconstrainedalongitsy-axis,i.e.,thenormal

directionwithrespecttothetheballoonexitwoundandtheforcesensor,thusthewall.

Thisparticularexperimentalsetuppermitstocarryoutthesameexperimentsanarbitrary

numberoftimeinthesamecondition,i.e.,ahighdegreeofrepeatabilityisgranted.Data

wereanalyzedonMATLAB2015b(MathWorksInc.,USA).
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