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ABSTRACT

The Mutha Rubboards a musicalcontroller basedon the
rubboard,washboardr frottoir metaphorcommonlyused
in theZydecomusicgenreof SouthLouisiana.lt is notonly
a metamorphosisf a traditionalinstrument,but a modern
bridge of explorationinto a rich musicalheritage. It uses
capacitve andpiezosensingechnologyto outputMIDI and
raw audiodata.

This new controllerreadsthe key placementn two parallel
planeshy using radio capacitve sensingcircuitry expand-
ing greatly on the standardcorrugatedmetal playing sur

face. The percussie output normally associatedvith the
rubboards capturedhroughpiezocontactsensorsnounted
directly onthekeys (the playingimplements) Additionally,

mode functionality is controlled by discreteswitching on

thekeys.

This new instrumentis meantto be easily playedby both
experiencelayersandthosenew to therubboard.t lends
itself to an expressve freedomby placingthe control sur
faceon the chestandallowing the handsto move uninhib-

ited aboutit or by playingit in theusualway, preservingts
musicalheritage.

Keywords

MIDI controllers,computermusic,Zydecomusic,interac-
tive music,electronicmusicalinstrumenthumancomputer
interface,Louisianaheritage physicalmodeling,bowl res-
onators.

INTRODUCTION

Zydecois indigenougo SouthLouisianaandwascreatedy
its creolepeoples.lt dravs its musicalin uence from both
Cajunmusicandthe Blues. [1] It is festive andrhythmic
music and is meantto be dancedto. Fortunatelyfor this
project, this musicalgenreis known for beinga bit more
adwenturouswith technologythaneitherCajunmusicor the
Blues,in thatit frequentlyemploys synthesizerandeven
theoccasionalocoderin its music.

Thename'Zydeco” is aderivative of the Frenchword “hari-
cot” or snapbean.lt is takenfrom a classicsongby Clifton

Chenier(crownedthe “King of Zydeco”)called“Les Hari-
cots Sont Pas Sale” which means“the snapbeansarent
salted; referringto hardtimeswhentherewasnt evenenough
salt to add to the beans. Cleveland Chenier(brother of
Clifton) is widely recognizedasthe fatherof the “modern”
rubboard.He wasthe rst to adoptthe metalfrottoir, since
previously playersusedthe woodenframed classicwash-
board. Theimplementusedto play the rubboards calleda
“key.” Therubboarchastwo keys, onefor eachhand.
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Figure 1: The Mutha Rubboard

Making atour of Zydecoclubsin SouthLouisianait is pos-
sibleto nd keys madefrom bottle openersspoonsthim-
blesandspeciallymodi ed renditionsof ary of these,de-
pendingon playerpreferencesThe boardis slungoverthe
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player's shoulderdhangingcomfortablyoverthetorsoleav-
ing theplayercompletelyuninhibitedin movementy hisor
herinstrument A simplecustommaderubboards available
at ary sheetmetal shop,madeon the spot. It is a pieceof
sheemetalpressednto corrugationandtheshouldehooks
arebentin a semi-circlefor a (relatively) comfortablewear
Figurel shavs therubboardwe adopted.

The inspirationfor the Mutha rubboardis drawvn directly
from the true performingnatureof the rubboardin Zydeco
music. The rubboardplayer, in additionto playing, pro-

videstheatricgo the ZydecoperformanceTheplayeroften
incitesthe audienceworking the entire edgeof the stage,
all thewhile tauntinghis bandmembers.It wasthis shawv-

manshipandthe simplicity of the boardthatbeclonedfor a
new musicalcontroller

INTERFACE CONCEPT AND DESIGN

Oneof our primarygoalswasto maintainthe original play-
ing capabilitiesof the boarditself. This senesseveral pur-

poses.First, sincethe instrumentis meantto be playedby
experiencedubboardplayers,we wantedto maintaintheir
naturalrelationshipwith the instrument. This is important
for both the playerandthe audience since, especiallyfor

traditionalmusicaudienceshepsychologicaleapfrom the
simpleboardto a computercontrollermay not be so obvi-

ous. For this reasonwe felt thatit wasimportantto retain
thetraditionalfoundationof the rubboard.As it turnedout,
maintainingits original playability t in neatly and easily
within the expandeddesignsincethe antennasare placed
alongrubboardedges.

Our next concernwas how this controller could seizethe
gesturahatureof therubboard.Theability to detectthe po-
sition of thekey notonly alongthe surfaceof theboard,but
normalto the rubboardplanewasthe obvious goal. After
looking at several possibilities,we settledon the capacitive
sensingsystemof Max Matthew's RadioBaton[6]. How-
ever, we decidedto usetwo setsof receve antennasather
thanthetwo dimensionakquareantennaarrayof the Radio
Baton. This setof two parallelplaneswasanideal adapta-
tion for the standardip anddown motion of the keys while
addinganadditionalgesturadimensiomormalto theplay-
ing surface.

Finally, we wanteda versatile,intuitive, and unobtrusve
systemof modecontrol. We wantedthe ability to change
MIDI and real-time audio synthesismappingson the vy,
andto engageor disengageaw audioand/orMIDI at ary
time. We settledon two ergonomicallyplacedbuttonson
eachof the keys, one setfor modecycling and modeen-
gage,the othertwo for MIDI andraw audiooutputon/off.
The buttonsare placedin sucha way that the playercan
control,atthesqueez®f a ngertip, theentirefunctionality
of thesystemwithout missinga beator beingnoticedby the

audience.

HARDWARE IMPLEMENTATION

Thereareessentiallytwo principledatapathsfor theMutha:
1) key positionto MIDI and2) araw audiostreanfrom each
key (see gure 2). The MIDI instructionsthat are issued
from the ParallaxBasic Stamp[4] areproportionalto radio
signalstrengthdasedon key positionin a2D planenormal
to the board. Raw audiois extractedthrough piezo con-
tactelementanountedon the keys, ampli ed onthe circuit
board,andsentoff to astandardaudiodigital I/O. Addition-
ally, modecontrol is processedhroughthe stamp,taking
inputfrom the4 buttonson the keys.

Capacitive Sensing

Thekey positionis sensedy detectinga changan capaci-
tancebetweertheradiotransmitterson the keys andthere-
ceiving antennasnountedon therubboard.Thereceive an-
tennasarewedgeshapedhin conductingmetalelectrodes.
Therearetwo independentircuits eachtunedto a speci ¢
frequeng (theleft at45khzandtheright at 70khz)to allow
eachcircuit to functionindependently

Thefollowing descriptiorrelateso onechannelputisiden-
tical for theotherchannelaswell. Thelengthwiseposition
(Y direction)is determinedby the signal strengthpropor
tional to the width of the wedgeat a given position. By
comparingthe strengthof the receved signal betweenthe
two wedgestheY placementanbecalculated By looking
at the summedsignal strengthof the two wedgeswe can
calculatethenormal(or Z) distanceof thetransmittergrom
thereceve antennasThe MAXIM 1270ADC [5] corverts
dcvoltagegroportionato asignalstrengthandpassethem
to the ParallaxBasicStamp which issuesontinuousMIDI
instructionsaccordingly

Piezo Audio Pickup

Eachkey is tted with a piezoelementattachedlirectly to
the metalbaseof the key. Its purposes to simply pick up
the kinetic vibration impartedby scrapingthe plastic key
tip acrossthe corrugatedsurfaceof the board. The plastic
senesto reducethedirectacoustiacontribution of thekeys.
Thevoltagetransientarethenampli ed to commerciaku-
dio levels, and sentto the computervia a standarddigital
audiointerface.

Mutha Mode Contr ol

Two buttonson eachkey sene to control two independent
functional characteristics. First, mode selectand engage
buttonsallow the playerto cycle throughpotentialmodes
(while still playingonthe currentlyselectednode)anden-
gagethe desiredmodewith the otherbutton. The second
setof two buttonswill allow the playerto, independentlyf
modeselection,turn on or off the MIDI generatedr raw
audiooutput. The buttonsare standardyroundingbuttons,
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Figure 2: The circuit for the rubboard.

whosevoltageis corvertedby the ADC, andfurther con-
vertedto a MIDI signalsby the Basic Stamp,which can
thenbemappedor ary use.

MUSICAL APPLICATIONS

We have divided the approachon the useand mappingof

theboardinto two generalkateyories: percussie mappings
(traditional)andnon-traditionaimappings.Thereis always
the invitation to combinethe two, limited only to the cre-

ative imaginationof the performer/composeiVe ervision

bothsoloandsupportrolesfor thisinstrument.

Percussive Mappings
Percussie or traditionalmappingseferto mappingswvhich
would beintuitive to anaccomplishedubboardplayet

Raw Audio Only. Herewe startwith the simplestfacetof
the Mutha. Theraw audiopickedup by the piezoelements
canbe useddirectly by applying effects (reverb, Itering,
anging, etc.)for areal-timeoutput. This canbealsouseful
in maskinglatencieswhenusedin combinationwith MIDI
output. It is possibleto alterthe effectsappliedto the raw
audiodependingonwherethekey is ontheplayingsurface.

Percussive MIDI Instrument. Herewe suggesusingmap-
pingsin MIDI whichre ect therhythmicand/orpercussie
natureof theinstrumentallowing the boardto be controlled
by gesturesnherentlyknown to players. Examplescould

be maracasdrums,snare hi-hat or even a physicalmodel
of the rubboarditself. In this way, the playerhasan in-
stantaneousonnectionwith 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.

Non-Traditional Mappings: aphysical model of a singing
bowl.

We usedthe Mutha rubboardto control a physicalmodel
of abowl developedasanextensionto PureData[7] called
ebavl . Asidefrom following ourthemeof traditionalmu-
sicalinstrumentsye feel thatthe gesturacommonalitybe-
tweenthe bowl andrubboards intuitive.

Thereare two principal techniquesfor playing a Tibetan
bowl. It canbe struckwith a mallet (strike mode)or ex-
ited to resonateéby applyingforce circularly aroundits lip
(sustairmode) which producesa sustainegound.Thislat-
ter methodis similar to rubbingthelip of awine glassin a
circularmotionwith awetted nger.

The physicalmodel we developedcan also be played by
either being struck or by the sustainingtechnique. Ser-
eralfundamentaparametersire controllabledependingon
which modethe Muthais in. Theseparameterare:thesize
of the bowl which determineghe fundamentaffrequeny
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andthe partialsof the bowl, the force of the excitation (re-
altime),andthe velocity of the stick ringing implement(re-
altime).

In orderto obtainanef cient real-timemodelwe useddigi-
talwaveguideq[10]. Thewaveguidesareexcitedeitherby a
sustainedrictional mechanisnsimilarto 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 frequeny

totheY direction,while theright channeimappedwith the
impulsive (strike) exitation to the Z axis. (seeFigure3) In

sustainmode theleft channels mappedwith stick forceto

the Z direction,andtheright channelmappedwith sustain
exitation velocity to a circular patternin boththe Y andZ

direction.

As with arealbowl, we canobtainanimpulsive excitation
by striking the board,calculatingthe positionandthe force
of the excitation,andletting it resonate©On the otherhand,
we canalsoobtaina sustainedxcitationby moving the ex-
citer with analmostconstantspeedn the verticalandper
pendiculampositionto the boardwith a circularmotion.

We alsoprovidedtheinstrumentwvith discretebuttonswhich
are usedto choosethe combinationsof resonatingbowls
that the performerdesiresto maintain. In fact, theremay
be a situationwherethe performerwantsto let a sustain-
ing bowl resonatavhile at the sametime triggeringeither
anothersustainingbowl or strike an entirely new one. All
thesedifferentmodesare chosenusingthe buttonslocated
onthekeys.

Impulsive

excitation
(strike)

Sustaineng
excitatio
(velocity)

—— Strike mode
= = = Sustain mode

Figure 3: Mapping of the parameters from the ebowl
object to the Mutha Rubboard.

Future Work

Therearethreeareasf improvementhatwe would like to
pursuefor the Muthain the nearfuture. First, we would
like to improve on the durability of the board. In order
to survive the enegetic performing atmospherecommon
to this instrument,we will needto make signi cant im-
provementsto its structuralintegrity. Second,we would
like to explore addingthe full 3D capability (a la Radio
Baton), to even further openup the playability. And -
nally, give backits true independencéy makingit wire-
less. Seethe Mutha Rubboards webpageat http://www-
ccrma.stanford.edwarrlane/mutha/muthahontmemifor up-
dates.

ACKNOWLEDGMENTS

We would lik e to thankJoshTyler, Max Mathews, Bill Ver
plank,Michael Gurevich, ScottWilson, ClevelandChenier
Willy Golden,CarrWilkerson,Sr. andCustomSheetMetal
for assistingusin this creative andculturaljourney.

REFERENCES
1. Gould,Philip. CajunMusicandZydecoLouisianaState
University Press1992

2. Harmory Central:MIDI ToolsandResource#wvailable
at http://www.harmory-central.con/MIDI/

3. Edwards,Scott.ProgrammingndCustomizingheBa-
sic StampComputer McGraw-Hill, 1998.

4, Basic stamp, Parallax, Inc. Available at
http://www.parallaxinc.com/ . McGraw-Hill, 1998.

5. Maxim, Inc. 1270 ADC Available at
http://www maxim-ic.com.cn

6. Mathewns, Max. The StanfordRadioDrum. CCRMA,
Music DepartmentStanford,1990.

7. Puclette, Miller. “Pure Data”. Proceedings|nterna-
tional ComputerMusic ConferenceSanFranciscoin-
ternationalComputerMusic Association,pp. 269-272,
1996.

8. Hahner Geoge and SpencerNicholas. Rubbingand
Scrubbing PhysicsTodaySeptembet 998.

9. SappCraig.ElectronicMusic Devicesfor BasicStamp
lIsx. Availableat http://devices.sapp.@/devices/ .

10. Essl, G., Cook, PR. BandedWaveguides: Towards
PhysicaModelingof Bar PercussiomnstrumentsProc.
ICMC, Beijing, China,novemberl1999.

NIMEO2-4



