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ABSTRACT

“clink!” is a project that incorporatesthe idea of coloring
liquidsin cocktailglassesvith light. Thetraditionof clinking
is usedas the eventto trigger the mixing of colors of two
cocktail glasses.In contrastto other projects dealing with
augmented interpersonal visual communication "clink!"
allows highly controllableinteractions,visually representing
the participantsin a very subtleway. The secondhalf of this
paperdiscussedlifferent designapproachesnd the technical
realizationof afirst demosetup.
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1. PROJECT DESCRIPTION

In one of the decisive scenesof the movie “Suspicion”, the
glassof milk thatCary Grant brings upstairsto JoanFontaine
appeargo glow (Figure 1). Interviewedby FrancoisTruffaut,

Hitchcockremarkedthat this effect was achievedsimply by

hiding alight in the milk glass.

“clink!” is basedn thisidea of light and liquids. The project
consistsof individual cocktail glasseseach equipped with

threeLEDs (red,greenandblue).By controlling the amountof

light emittedby eachLED a milky liquid in the cocktail glass
canbe tinted in every possiblecolor - basedon the principle
of additive color mixing. Clinking two glassesmixes the
respectivecolors.The color changeis achievedby addingthe
two individual r-g-b color values(additive color mixing). For
exampleclinking a blue and a red cocktailglassresults in

changinghe color of bothglasseso magenta.

Figure 1. Cary Grant with milk glass in Hitchcock’s
“Suspicion”

2. SOCIAL/COMMUNICATIVE ASPECTS

“clink!” canbe seenin the tradition of projects dealing with
technology mediated visual communication expressing
personalaffinity. Most of these projects however imply a
strategywhere the participantcannotconsciouslyinfluence
the displayof his or her own mood. Mood rings from the late
seventie®r, morerecently,Diller and Scofidio's‘Brain Coats”
within the “Blur” projectfor the Swiss EXPO 2002 are such
examplesHerethe critique can be broughtforward thatif the
participantis not fully awareof surrenderingto the visual
representatiomf his or her own mood (not even taking into
considerationthe possibility of unprecise representation)
disappointmenor intimidationmightbethe result.

“clink!” has a completely different approachto thesesocial
phenomena: it allows a technically mediated visual
communicationn a much more subtle but at the sametime
highly controllable way, displaying a participant's mood
indirectly butvery precisely.
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3. TECHNICAL DESCRIPTION

3.1 General Technical Issues

The mixing of colorsof two cocktail glassess technically a
two-level processFirst the clinking of two glasseshasto be
detected,then color information has to be exchanged(cf.
Figure2). Theprocesof detectinghe clinking eventis purely
digital, i.e. basedon an ON/OFFimpulse.Here,three typesof
sensorganbe used:capacitivesensorgqusing the capacitance
of the glassandthe personholdingit), tone decodergto filter
the frequencyof the clinking) or avery sensitiveaccelerometer
(to detectthe vibrationproducedy clinking two glasses)The

most reliable solution howeverseemsto be a combinationof
capacitivesensingandtonedecoding.

Oncethe clinking of two cocktail glassesis detected,red,
greenand blue color values,rangingfrom 0-255, have to be
exchangedbetweenthe glasses.Technical solutions for the
transferof data from one glassto the otherinclude IR data
transmissionjinductive coupling and RF data transnission.
Sofar,abig problemwith the datatransferis the simultaneous
sendingandreceivingof information.Thecolor valueshave to
be sentand receivedsimultaneously otherthan exchanging
information betweentwo nintendogamepads where one pad
works asthe sendeffirst andthenturnsinto areceiver.
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Figure 2. The act of clinking as trigger for dataexchange between the two cocktail glasses.

3.2 Design Considerations

The “clink!” project can be technically realized in three
different ways (cf. Figure 3). One possiblesetup housesthe
technicalpartsin the stem of the cocktail glass,the LEDs are
pointingupwardfrom the top of the stem.A secondand third
approachto realize the projectintroducean autonomousinit
thatis addedto the cocktail glass.One idea is to developa
unit with the form andsize of anolive which is simply thrown
into the cocktailglass.Theotherideais a unit in the form and
size of astirring stick for cocktailglassesBoth conceptdeave
the cocktailglassitself untouchedA big advantageas that the
independantunits can be used with all different types of
glassesthe designof the cocktailglassis nottouched.
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Figure 3. Design considerations

Theinitial goal of the projectwasto have a performance-like
event. With thisin mind, the first solution,i.e. integratingthe
partsinto the cocktailglassis easierto realize (e.g.a problem
of a unit that is completely disconnectedrom the cocktail



glassis thatthe act of clinking becomesharderto sense).The
first projectpresentatiornin a performance-likecocktail party
can be used to gather information about user behavior,
involvementand interaction. A secondgoal might emerge
from userfeedbackand observationsto turn the idea into a
commercialproduct. If the final aim of the project is mass
productionthan the conceptof individual units has to be
explored.

3.3 Demo Setup

In afirst demo setuptwo cocktail glassesare equippedwith

red,greenand blue LEDsto producethe colorsin the liquid (a
mixtureof 50 percentwaterand 50 percentvitaminD milk). A

strip of aluminumfoil is attachedo the rim of each cocktail
glass.Thealuminumfoil is the antennaof a capacitivesensor,
built around a QPROX QTouch™ IC. Changes of the
electromagneticdiield sourroundingthe antennaare output
by the chip as voltagebetween0 and 5 volts. The voltage is

read by the input line of an OOPIC microcontroller. Both

capacitivesensorsare connectedo one OOPIC board.If both
sensordetecta clink thenthe color valuesof each glassare
addedand outputto the individual LEDs in order to produce
the respectivecolor. Theoutputlinesconnectedvith the LEDs
are pulse width modulated (PWM) to allow 16 different
brightnessvaluesfor eachLED.

Figure 4. Cocktail glass with rgb value 255-0-0

After the mixing of colorsthe two glassesare reset and new
intial colorsareproducedy pressingabutton.

This first demosetupis puttogethemwith standardelectronical
parts.For the final realizationof the projectthe surfacemount
versionof eachof the partsis goingto beused.

4. CLINK HISTORY AND THE MIXING OF
COLORS

As the first interactive simulation (see shockwavemovie on

the website[1]) showedthe way of how to mix colorshasto be
observedmore carefully. The first idea was to mix colors
straight, basedon the principle of additive color mixing.
Mixing apurelyred cocktailglass(R-G-B value 255-0-0)with

a purely blue cocktail glass(R-G-B value 0-0-255)resultsin

two magentacoloredcocktadl glassegR-G-Bvalue 255-0-255)
(cf. Figureb). Eventuallyall glassedurnwhite after clinking a
coupleof times(R-G-Bvalue255-255-255).

glass1:255-0-0 glass2: 0-0-255 result: 255-0-255
Figure 5

Theproblemwith this approachs that the history of clinking
is nottakeninto accountandthusis not reflectedin the color
representationLet's assumea party guestwith a bright pink
almostwhite cocktail (R-G-Bvalue255-200-200 s/hetoasted
alot before)toastingwith anotherguestwith a dark turquoise
cocktail glass(R-G-B value 0-60-60- it's his/her first toast).
Theresultis apurelywhite colorin both glasseqR-G-Bvalue
255-255-255)esultingfrom the additive mixing of the two
colors(cf. Figure 6). While this seemsto be logical for the
guestwith the bright pink cocktail, the other guestwith the
dark turquoisecocktail may see his color underrepresented
andwiped out by the almostwhite bright pink.

glass1:255-200-200 result: 255-255-255

glass2: 0-60-60
Figure 6

A solutionto this problem could be a clinking history that
internally gives each glass a certain computationalweight
dependingn how often a glasshas beenclinked. The weight
then becomesa variable in the processof mixing colors.
Anothersolutionwould be a color mixing processwvhereeach
glassonly addsa percentagee.g. 50 percent, of the other
glass’ color. Mixing ared (R-G-B value 255-0-0)with a blue
(R-G-Bvalue0-0-255)would thenresultin a dark magenta(R-
G-Bvalue255-0-123)n the one side and a dark purple (R-G-
B value123-0-255)on the otherside(cf. Figure7).



a more reliable detection of the clinking of two glasses (e.g.
avoid triggering by touching the rim of the glass with fingers
or lips). Once the first cocktail glass prototypes are developed,
the process of mixing colors can be further investigated. A
final formula of how the colors are mixed has to be worked out
based on empirical data (gathered while using the "clink!"
cocktail glasses): user interaction, user feedback and
motivation. the aim of the first stage of this project is a

glassl: 255-0-0 glass2: 0-0-255 resultl: 255-0-128 stylized and performance-like cocktail party with "clink!"
result2: 128-0-255 cocktail glasses. The development of a commercial application
Figure 7 might be considered after analyzing the results from the first

stage of the project.
However this strategy leads away from the generation of
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wireless dataexchange IR communication is going to be used.
Combining a capacitive sensor with a tone decoder guarantees

Figure 8. Colorvalues based on different brightness settings of the red, green and blue LEDs.
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