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ABSTRACT
The Mutha Rubboardis a musicalcontrollerbasedon the
rubboard,washboardor frottoir metaphorcommonlyused
in theZydecomusicgenreof SouthLouisiana.It is notonly
a metamorphosisof a traditionalinstrument,but a modern
bridgeof explorationinto a rich musicalheritage. It uses
capacitiveandpiezosensingtechnologyto outputMIDI and
raw audiodata.

This new controllerreadsthekey placementin two parallel
planesby usingradio capacitive sensingcircuitry expand-
ing greatly on the standardcorrugatedmetal playing sur-
face. The percussive output normally associatedwith the
rubboardis capturedthroughpiezocontactsensorsmounted
directlyonthekeys(theplayingimplements).Additionally,
modefunctionality is controlledby discreteswitching on
thekeys.

This new instrumentis meantto be easilyplayedby both
experiencedplayersandthosenew to therubboard.It lends
itself to an expressive freedomby placingthe control sur-
faceon thechestandallowing thehandsto move uninhib-
itedaboutit or by playingit in theusualway, preservingits
musicalheritage.
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INTRODUCTION
Zydecois indigenousto SouthLouisianaandwascreatedby
its creolepeoples.It draws its musicalin�uence from both
Cajunmusicand the Blues. [1] It is festive andrhythmic
music and is meantto be dancedto. Fortunatelyfor this
project, this musicalgenreis known for beinga bit more
adventurouswith technologythaneitherCajunmusicor the
Blues, in that it frequentlyemploys synthesizersandeven
theoccasionalvocoderin its music.

Thename“Zydeco” is aderivativeof theFrenchword“hari-
cot” or snapbean.It is takenfrom aclassicsongby Clifton

Chenier(crownedthe“King of Zydeco”)called“Les Hari-
cots Sont Pas Sale” which means“the snapbeansaren't
salted,” referringtohardtimeswhentherewasn't evenenough
salt to add to the beans. Cleveland Chenier(brother of
Clifton) is widely recognizedasthefatherof the“modern”
rubboard.He wasthe�rst to adoptthemetalfrottoir, since
previously playersusedthe woodenframedclassicwash-
board.Theimplementusedto play therubboardis calleda
“key.” Therubboardhastwo keys,onefor eachhand.

Figure1: The Mutha Rubboard

Makinga tourof Zydecoclubsin SouthLouisianait is pos-
sible to �nd keys madefrom bottleopeners,spoons,thim-
blesandspeciallymodi�ed renditionsof any of these,de-
pendingon playerpreferences.Theboardis slungover the
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player'sshouldershangingcomfortablyover thetorsoleav-
ing theplayercompletelyuninhibitedin movementby hisor
herinstrument.A simplecustommaderubboardisavailable
at any sheetmetalshop,madeon the spot. It is a pieceof
sheetmetalpressedintocorrugation,andtheshoulderhooks
arebentin asemi-circlefor a (relatively) comfortablewear.
Figure1 showstherubboardweadopted.

The inspirationfor the Mutha rubboardis drawn directly
from the trueperformingnatureof therubboardin Zydeco
music. The rubboardplayer, in addition to playing, pro-
videstheatricsto theZydecoperformance.Theplayeroften
incites the audience,working the entireedgeof the stage,
all thewhile tauntinghis bandmembers.It wasthis show-
manshipandthesimplicity of theboardthatbeckonedfor a
new musicalcontroller.

INTERFACE CONCEPT AND DESIGN
Oneof ourprimarygoalswasto maintaintheoriginalplay-
ing capabilitiesof theboarditself. This servesseveralpur-
poses.First, sincethe instrumentis meantto beplayedby
experiencedrubboardplayers,we wantedto maintaintheir
naturalrelationshipwith the instrument.This is important
for both the playerandthe audience,since,especiallyfor
traditionalmusicaudiences,thepsychologicalleapfrom the
simpleboardto a computercontrollermaynot be soobvi-
ous. For this reason,we felt that it wasimportantto retain
thetraditionalfoundationof therubboard.As it turnedout,
maintainingits original playability �t in neatlyandeasily
within the expandeddesignsincethe antennasare placed
alongrubboardedges.

Our next concernwas how this controller could seizethe
gesturalnatureof therubboard.Theability to detectthepo-
sitionof thekey notonly alongthesurfaceof theboard,but
normalto the rubboardplanewasthe obvious goal. After
looking at severalpossibilities,we settledon thecapacitive
sensingsystemof Max Matthew's RadioBaton[6]. How-
ever, we decidedto usetwo setsof receive antennasrather
thanthetwo dimensionalsquareantennaarrayof theRadio
Baton. This setof two parallelplaneswasanidealadapta-
tion for thestandardup anddown motionof thekeys while
addinganadditionalgesturaldimensionnormalto theplay-
ing surface.

Finally, we wanteda versatile,intuitive, and unobtrusive
systemof modecontrol. We wantedthe ability to change
MIDI and real-timeaudio synthesismappingson the �y ,
andto engageor disengageraw audioand/orMIDI at any
time. We settledon two ergonomicallyplacedbuttonson
eachof the keys, oneset for modecycling andmodeen-
gage,theothertwo for MIDI andraw audiooutputon/off.
The buttonsare placedin sucha way that the player can
control,at thesqueezeof a �ngertip, theentirefunctionality
of thesystemwithoutmissingabeator beingnoticedby the

audience.

HARDWARE IMPLEMENTATION
Thereareessentiallytwo principledatapathsfor theMutha:
1) key positionto MIDI and2) araw audiostreamfrom each
key (see�gure 2). The MIDI instructionsthat are issued
from theParallaxBasicStamp[4] areproportionalto radio
signalstrengthsbasedonkey positionin a2D planenormal
to the board. Raw audio is extractedthroughpiezo con-
tactelementsmountedon thekeys,ampli�ed on thecircuit
board,andsentoff to astandardaudiodigital I/O. Addition-
ally, modecontrol is processedthroughthe stamp,taking
input from the4 buttonson thekeys.

Capacitive Sensing
Thekey positionis sensedby detectinga changein capaci-
tancebetweentheradiotransmitterson thekeysandthere-
ceiving antennasmountedon therubboard.Thereceivean-
tennasarewedgeshapedthin conductingmetalelectrodes.
Therearetwo independentcircuitseachtunedto a speci�c
frequency (theleft at45khzandtheright at 70khz)to allow
eachcircuit to functionindependently.

Thefollowingdescriptionrelatestoonechannel,but is iden-
tical for theotherchannel,aswell. Thelengthwiseposition
(Y direction) is determinedby the signalstrengthpropor-
tional to the width of the wedgeat a given position. By
comparingthe strengthof the received signalbetweenthe
two wedges,theY placementcanbecalculated.By looking
at the summedsignalstrengthof the two wedges,we can
calculatethenormal(or Z) distanceof thetransmittersfrom
thereceiveantennas.TheMAXIM 1270ADC [5] converts
dcvoltagesproportionalto asignalstrengthandpassesthem
to theParallaxBasicStamp,which issuescontinuousMIDI
instructionsaccordingly.

Piezo Audio Pickup
Eachkey is �tted with a piezoelementattacheddirectly to
themetalbaseof thekey. Its purposeis to simply pick up
the kinetic vibration impartedby scrapingthe plastic key
tip acrossthe corrugatedsurfaceof the board. The plastic
servesto reducethedirectacousticcontributionof thekeys.
Thevoltagetransientsarethenampli�ed to commercialau-
dio levels, andsentto the computervia a standarddigital
audiointerface.

Mutha Mode Contr ol
Two buttonson eachkey serve to control two independent
functional characteristics.First, modeselectand engage
buttonsallow the player to cycle throughpotentialmodes
(while still playingon thecurrentlyselectedmode)anden-
gagethe desiredmodewith the otherbutton. The second
setof two buttonswill allow theplayerto, independentlyof
modeselection,turn on or off the MIDI generatedor raw
audiooutput. The buttonsarestandardgroundingbuttons,
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Figure2: The circuit for the rubboard.

whosevoltageis convertedby the ADC, and further con-
vertedto a MIDI signalsby the Basic Stamp,which can
thenbemappedfor any use.

MUSICAL APPLICATIONS
We have divided the approachon the useandmappingof
theboardinto two generalcategories:percussivemappings
(traditional)andnon-traditionalmappings.Thereis always
the invitation to combinethe two, limited only to the cre-
ative imaginationof theperformer/composer. We envision
bothsoloandsupportrolesfor this instrument.

Percussive Mappings
Percussiveor traditionalmappingsreferto mappingswhich
wouldbeintuitive to anaccomplishedrubboardplayer.

Raw Audio Only. Herewe startwith thesimplestfacetof
theMutha. Theraw audiopickedup by thepiezoelements
canbe useddirectly by applyingeffects (reverb, �ltering,
�anging, etc.) for areal-timeoutput.Thiscanbealsouseful
in maskinglatencies,whenusedin combinationwith MIDI
output. It is possibleto alter theeffectsappliedto the raw
audiodependingonwherethekey is ontheplayingsurface.

Percussive MIDI Instrument. Herewe suggestusingmap-
pingsin MIDI which re�ect therhythmicand/orpercussive
natureof theinstrumentallowing theboardto becontrolled
by gesturesinherentlyknown to players. Examplescould

be maracas,drums,snare,hi-hat or even a physicalmodel
of the rubboarditself. In this way, the player hasan in-
stantaneousconnectionwith the Mutha's capabilities,and
the grati�cation of making music with MIDI, which will
more easily lead to exploration into more non-traditional
mappings.

Non­Traditional Mappings: a physical model of a singing
bowl.

We usedthe Mutha rubboardto control a physicalmodel
of a bowl developedasanextensionto PureData[7] called
ebowl � . Asidefrom following ourthemeof traditionalmu-
sicalinstruments,we feel thatthegesturalcommonalitybe-
tweenthebowl andrubboardis intuitive.

Thereare two principal techniquesfor playing a Tibetan
bowl. It canbe struckwith a mallet (strike mode)or ex-
ited to resonateby applyingforce circularly aroundits lip
(sustainmode),whichproducesasustainedsound.This lat-
ter methodis similar to rubbingthelip of a wine glassin a
circularmotionwith a wetted�nger.

The physicalmodel we developedcan also be playedby
either being struck or by the sustainingtechnique. Sev-
eral fundamentalparametersarecontrollabledependingon
whichmodetheMuthais in. Theseparametersare:thesize
of the bowl which determinesthe fundamentalfrequency
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andthepartialsof thebowl, theforceof theexcitation(re-
altime),andthevelocityof thestick ringing implement(re-
altime).

In orderto obtainanef�cient real-timemodelweuseddigi-
tal waveguides[10]. Thewaveguidesareexcitedeitherby a
sustainedfrictional mechanismsimilar to theoneof astring
excited by a bow (see,for example,[8]), or by a striking
mechanismtypical of the excitation in percussioninstru-
ments.

In strike mode,the left channelis mappedwith frequency
to theY direction,while theright channelmappedwith the
impulsive (strike) exitation to theZ axis. (seeFigure3) In
sustainmode,theleft channelis mappedwith stick forceto
theZ direction,andthe right channelmappedwith sustain
exitation velocity to a circular patternin both the Y andZ
direction.

As with a realbowl, we canobtainan impulsive excitation
by striking theboard,calculatingthepositionandtheforce
of theexcitation,andletting it resonate.On theotherhand,
wecanalsoobtaina sustainedexcitationby moving theex-
citer with analmostconstantspeedin theverticalandper-
pendicularpositionto theboardwith a circularmotion.

Wealsoprovidedtheinstrumentwith discretebuttonswhich
are usedto choosethe combinationsof resonatingbowls
that the performerdesiresto maintain. In fact, theremay
be a situationwherethe performerwantsto let a sustain-
ing bowl resonatewhile at the sametime triggeringeither
anothersustainingbowl or strike an entirely new one. All
thesedifferentmodesarechosenusingthebuttonslocated
on thekeys.
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Figure 3: Mapping of the parameters fr om the ebowl �

object to the Mutha Rubboard.

Future Work
Therearethreeareasof improvementthatwe would like to
pursuefor the Mutha in the nearfuture. First, we would
like to improve on the durability of the board. In order
to survive the energetic performing atmospherecommon
to this instrument,we will needto make signi�cant im-
provementsto its structuralintegrity. Second,we would
like to explore adding the full 3D capability (a la Radio
Baton), to even further openup the playability. And �-
nally, give back its true independenceby making it wire-
less. Seethe Mutha Rubboard's webpageat http://www-
ccrma.stanford.edu/carrlane/mutha/muthahome.htmlfor up-
dates.
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