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The$ tac'le$ toolbox$ is$ an$
o p e n $ s o u r c e $ a n d$
redistributable$ so<ware$
implementa'on$ of$ $ the$
Intrinsic$ Tac'le$ Sensing$
Algorithm.$

Given$the$measured$force$and$torque,$
and$ knowing$ the$ geometry$ of$ the$
surface,$we$determine$ the$ loca'on$of$
contact$centroid,$the$contact$force$and$
local$ spin$ torque.$ From$ this,$ one$ can$
find$ contact$ posi'on,$ normal$ and$
fric'onal$ components$ of$ force$ and$
detect$slippage$[1].$

If$the$surface$fixed$on$the$Torque/
Force$sensor$ is$plane$or$a$cylinder$
or$ a$ sphere$ or$ an$ ellipsoid$ the$
contact$ centroid$ problem$ has$ a$
closed$ form$ solu'on,$ thus$ simple$
tac'le$sensors$can$be$built.$$

4.$Ellipsoidal$Surface$

6.$The$Patched$Intrinsic$Tac'le$Object$

5.$NURBS$
If$ the$ surface$ considered$ is$ not$
ellipsoidal$one$can$use$the$NURBS$
(Non$ Uniform$ Ra'onal$ BWSplines)$
for$ parametrizing$ this$ surface.$ In$
this$ case$ the$ Intrinsic$ Tac'le$
Sensing$Algorithm$has$an$efficient$
itera've$solu'on.$

Every$surface$can$be$used$for$
building$a$tac'le$sensor!$$
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3.$What$Do$We$Do$

1.$Basic$Idea$
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With$a$Force/Torque$sensor$and$a$surface$fixed$on$
it$one$can$build$a$tac'le$sensor!$
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2.$The$Intrinsic$Tac'le$Sensing$Algorithm$
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Examples$of$the$tac'le$toolbox$for$
ellipsoidal$surfaces$ NURBS$example$
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An$example$of$the$Patched$Intrinsic$Tac'le$Object$during$a$grasp$

From$le<$to$right:$the$core$of$the$Patched$Intrinsic$Tac'le$Object,$
the$cubical,$spherical$and$ellipsoidal$arrangement,$respec'vely$

The$Patched$Intrinsic$Tac'le$Object$ is$a$sensorized$
object$capable$of$mul'Wtouch$detec'on.$The$sensor$
is$ composed$ of$ six$ 6Waxis$ F/T$ sensors$ spa'ally$
organized$ on$ the$ faces$ of$ a$ cube.$ Thanks$ to$ the$
modular$ design$ and$ the$ possibility$ to$ cover$ the$
sensi've$ faces$ with$ surface$ patches$ a$ variety$ of$
sensorized$ objects$ with$ different$ shapes$ can$ be$
realized.$$

The$ peculiar$ feature$ that$ all$ the$ components$ of$ the$
contact$wrench$can$be$measured$on$each$face$with$high$
accuracy,$ renders$ the$Patched$ Intrinsic$Tac'le$Object$a$
unique$ tool$ in$ the$ study$ of$ grasp$ force$ distribu'on$ in$
humans$and$robots.$
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