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I. INTRODUCTION

The main objectives of this summers researchvereto de-
velop visualizationsof static and time-baseddatasetsfor the
purposeof mining out un-perceiableinformation and knowl-
edge.Forthisresearchtherearetwo separat@rojectsinvolved.
Oneis the SeattlePublicLibrary project,wherecall numberf
booksarebeingrecordedandtheamountof checled-outbooks
per half-hour, per Dewey decimal categgory are to be tracked
andvisually displayedin quasireal-time. The secondproject
is concernedwith Poclets Full of Memories,where quanti -
able descriptionsof objectshave beencollectedfrom exhibi-
tionsin Paris, Rotterdam,Linz, BudapestandHelsinki. The
task,here,wouldbeto nd criteriaandmechanism$or search-
ing the databasanddisplayingtheresultsin theform of multi-
ple graphicvisualizations.

The guiding principlesare inherentlyartistic, however, and
sobeing,theresearclshouldprovoke aestheti@aswell asinfor-
mative results. To do this, a large spaceof possiblevisualiza-
tionsmustbe”scanned” articulatedandevaluated.”Scanning”
in this sensemeandooking at the varioussortsof informative
aestheticshatmake up our contemporaryisuallandscapeAr-
ticulationis thenthe productionandmaterializatiorin theform
of softwaresketcheghatdisplaythe gist” of avisualrepresen-
tation. Evaluationis the processof assessinghe visualto see
what, if anything atall, it saysaboutthe datait representand
to de ne in whatrespecit shavs somethinghew or enlighten-
ing. Throughthis, anaesthetistatemenshouldbeformedthat
paintsa picture of the datain sucha way thatit canhold the
attentionof anaudience.

Anotherthingthatcanbesaidabouttheresearclis thatit was
done accordingto methodsmore associatedvith studio type
work (i.e. asawork of art), sothereis no hypothesigo test
or objectve outcometo establish. The researchcan be seen
asa preliminary stagefor a larger production,onethatwill be
actualizedandmadepubilic.

Il. AESTHETICS, TRUTH, AND INFORMATION

Dataandinformation,aswell asthe algorithmsthatarecho-
sento format, categorize,or measurehat data,have no visual
identity perse. Thecruxof theresearclis to interpretthedatain
awaythatcanbeseermna?2 dimensionalat screenThisis not
alwayseasygiventhatmostdatais naturallymulti-variate.[11]
Also, givenary setof data,it is impossibleto show all things

Fig.2. c SolLewitt - Geometriad®gureswithin geometric®gures.[8]

aboutthat datain onevisual representationMapping charac-
teristicsfrom the datato obsenable characteristicsn anim-
agerequiressomesortof bendablalistortion. Smallthingslike
scaleandperspectie caneasilytwist how oneviews theinfor-
mationattainedrom thedata.[10] Additionally, choosingwhat
aspect®f thedatato shawv placesheavry editorialconstrainton
the outcomeandthis certainlyframeshow informationis to be
exposedrom thedatasource.Thevisualscanonly projecttruth
to a certaindegree,andit is within this degreeof freedomthat
aestheticgor the pieceshouldbederived.

On the one hand,an attemptis madeto presenthe datain
a way that illustratesimportantfeatures. By basingmuch of



Fig.3. c EllsworthKelly - Dark Blue Cune.[3]

Fig.4. c EllsworthKelly - Sculpturefor alargewall. [4]

the visual outcomeon standardplotting mechanismsuchas
histogramsbarcharts andscattemplotsmuchof theinformative
aspectof the dataremainin tact. But, on the otherhand,a
larger visual context is considered.Figuresl through4 shav
a small samplingof the vastamountof visual referenceghat
go into framing this researctasa work of art with elementsof
designandageneralook andfeel.

I1l. POCKETS FULL OF MEMORIES

"PocketsFull of Memories”is aninteractive installa-
tion thatconsistof adatacollectionstationwherethe
publictakesadigitalimageof anobject,addsdescrip-
tive keywords,andratesits propertiesusinga touch-
screen.The dataaccumulateshrough-outthe length
of theexhibition. [6]

This project involves the quantitatve descriptionof every-
day objects.Gallery-goersareaskedto put personabbjectson
a scanningstationwhereanimageof the objectis scannedind
placedin adatabaseHe or shethenmustdescribeheobjectus-
ing anentryform onacomputer The persorcangive theobject

Fig. 5. Poclets Full Of Memories- installationat PompidouCenter Paris.
¢ Geogelegrady
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Fig. 6. PocletsFull Of Memories- databrowser

keywords and assignit scalervaluesbetweentwo descriptie
captions:Old - New, Soft-Hard,Natural-SyntheticDisposable-
Long Use,RashionableNot FashionableUseful -Not Useful,
Functional-Not Functional Personal Not Personal.

Sinceit' s initial premiere PocletsFull of Memorieshasac-
cumulatedover 7000 piecesof data. The dataanalysiswill fo-
cuson shavcasingrelationshipsand differencedn the collec-
tive perspectiesof all of the communitiesepresentethrough
the contributionsfrom the exhibitionsin their respectie cities
of Paris,Linz, BudapestRotterdamandnow in Helsinki. How-
ever, for the time being, mostof the work hasbeento memge
the databasefrom the 4 exhibits into a singledatawarehouse.
Additionally, a web browser was written that can searchand
displaytheentries[7]

Initially, theresearchwasto spanbothprojectsevenly- Pock-
etsFull of Memoriesandthe SeattlePublicLibrary. But, astime
wentonandourtasksunfoldedin front of us,theurgeng of the
library projecttook precedencdgaving little time for Poclets
Full of Memories.Now thatthe datawarehousédasbeencon-
structedvisualizationsof the datacanbe createdtime permit-
ting.

IV. SEATTLE PUBLIC LIBRARY

This projectis a proposalfor an installationin the mixing
chamberof the SeattlePublic Library thatwill visually mapon
adaily basisandovertime thecirculationof non- ction books,
revealingthecollectivereadinginterestf thelibrary'spatrons.
Theprojectsintentis to createa work thatre ects thedynamic
natureof contemporarysociety a work thatis informative and
providesa stimulating,aesthetiexperience.The visualization
will be displayedon 6 plasmascreengositionedhorizontally
acrosghe spanof the 24' glassstructurebehindthe librarians'
referencalesk.

The numerically labeledtopics (call numbers),as well as
thesemantiaelationshipgtitles), andassociatie relationships(
groupof bookschecledoutby asingleperson) will berecorded
every half hour, mined for potential patterns,and graphically
displayedonthe 6 plasmascreens.

Figures9 through22 shov imagesof the various software
sketchesproducedduring the summer Figures9-11 are web
applicationsthat can be usedto browse the dataon demand.
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Fig.10. SPL- Radarsplattemplot shaving 7 daysworth of datain the600's and
700's. Thisplot allows oneto view ary numberof daystogetheiin oneleaf-like
image.Therelationshipbetweerthe daysis emphasized.

Fig. 7. photo ¢ 2004The SeattlePublicLibrary.

Fig. 8. Themixing chambeiinsidethe SPL wherethe plasmascreenwill be
installed.photo ¢ Geoge Legrady

The restareanimateddemonstrationsind canonly be viewed
asmoving images For thisreport,screershotsareprovided.
V. CONCLUSION

Whatwasconductedhis summeliis the rst phaseof amulti-
phaseproject. At this point, the goal wasto explore the char

Fig. 11. SPL - waveform of amountof books per hour over 3 days. The
waveformplot canshaw valuesthatarenotlimited to the 8-bit grey scalevalues
of thehistogram.
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Fig. 12. SPL - OpenGLblob plot - Time is plotted along the centeraxis.
The peaksaroundthe radiusarethe amountof bookschecled out in a Dewey
catgory. TherearelOpointsaroundthecenteredxis,eachfor the000's,100's,
200's, etc. The morebookschecled out for a given hourin a given cateyory,
themorewhiteit's peakwill be.

Fig.13. SPL- OpenGLsimulatedsoronoihistogram.Usingoverlappingspher
ical shapesvheresizeof the spherds dictatedby valuefor thatunit, this °clot-
ting® histogrambuilds a generalabstractform of a day's worth of valuesfor
outgoingbooks. From left to right is time in hoursfrom 9:00- 20:00. From
bottomto top arethe Dewey catgjoriessggmentedy the 100's. At mosttimes,
thediagramwill °bulge®aroundthe 700's cateyory.

Fig. 14. SPL- stochastiavalkingfuzzinessLinesaredravn onthescreerthat
areattractedto certaintarget areas. The tamget areasarethe red points. They
representialuesfor outgoingbooks. Theimagethatis formedcanbe layered
to build up ablackenedsmolky pictureof daily, weekly or monthlydata.
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Fig. 15. SPL - stochasticspiral display The daily data(log of all circulating
books,circa 37,000)is interpreted. From this spiral shapedines are created
basedon the characteristicof that Dewey cat@ory. Eachline representa
single entry (book, CD, audiotape,etc.). The longerthe line, the longerthe
bookhasbeenoutin circulation. Theincrementakngleof theline sggmentsis
determinedy thetypeof entry- bookswill havethelargestangleincrementsA
brightblueline meanghatthecall numberof thatbookis closerto theminimum
call numberwithin that stepsize of Dewey call numbers.For example,if we
take aDewey catgory basedn astepsizeof 10 ( ex 50-¢,59), a call numberof
50 would be bright blue. A call numberof 59 would be bright red. And, a call
numberof 55would begrey. All thelinesareplottedoneon top of theother

Fig. 16. SPL - voronoiimage, 100's over the 10's. This shawvs a voronoi
images(not a graphor diagram) basedon a distribution of pointswithin the
imagebounds.Theimagesareconstructedisinga simplefunctionto compute
the closestandnext closestpoint out of our initial setupof points. it doesthis
for eachpixel in theimage. The resultingpixel valueis the distanceof the (
closestdivided by the next closestmultiplied by 255. Thered pointsrepresent
Dewey catgoriessegmentedby the 100's and100's. They aredisplacedrom
1/2 (heightof theimage) basedntheamounibf bookstakenoutin thatDewey
catgory. Theimageof the100's is overlappedvith the 10's.

Fig. 17. SPL- voronoidiagram.Similarto the previous voronoiexample,now
with variablesfor color, interpolationof one setof datato the next (goodfor
making animations) fadetype, and whetheror not to plot the actualvoronoi
tessellation. Tessellatiordiagramis dravn usinga modi®edversionof Steve
Fortunes line-sweepalgorithm.[1, 5]
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Fig. 18. SPL - voronoi diagramof circa 37,000booksin circulationon 08-

18-2004. The voronoitessellationwhich we seeon screenis renderecaround
imaginaryDelaunaypointsrepresentinggachand every bookthatis currently
in circulation. Thisimageshawvs approximately37,000entries.EachDelaunay
pointrepresents singlebookentry Fromleft to right, the Delaunaypointsare
plotted accordingto the respectie call numberof the individual book, 000 to

999. The Delaunaypointis thendisplacedrom thetop of the screeraccording
to how long it hasbeenout of the Library at thatdate. The Delaunaypoint for

abookthathasjust beenchecled out will atthe very top of the screenwhere
pointsrepresentindgpooksthathave beenoutfor overthreeweekswill beplotted

nearerto the bottomof thescreen.

Fig. 19. SPL - geneticalgorithm.[2] A geneticalgorithm was constructed
to breedand mutatedotson screerthatwould eventually corverge on a tamget
point. Theresultingimagesshov a Xerox-like blur arounddotsrepresenting
amountof books.Thisimageshavs the Dewey cateyoriessplit by the10's (red
dots)for onehour's worth of data. Hourly imagescanbe layeredor animated
to shaw variation.

Fig. 20. SPL - geneticalgorithmwith lines. A similar algorithmis usedto
corverge on a talget areawithin theimage,only now line sggmentsaredravn
througheachsuccessie population.Theline sgmentsarepainteddarler asthe
generationgo from oneto the next.

Fig. 21. SPL - geneticalgorithmwith bezierlines. The chromosomesre
characterizetly asetof x coordinatesaslopeandaintercept.they coordinates
will be calculatedusingthe line functiony= m*x + b (wherem = slopeand
b=intercept)Eachline thenactsasBezierhandlesfor shapingthe cure. Each
°generation?s a singlecurvy contourwith multiple Bezierhandlegthelines)
in between.

Fig. 22. SPL - OpenGLbezierblobs. SPL daily datafor a Dewey cateory
segmentedby the 10's is usedto draw this 3D image. The blob is formed by
a singleline split up into bezierline sggments. Eachline sggmentrepresents
a singleentry andcanbe seenasa black to white color transitionon the line.
The line startsat the centerandrotatesand grows outward. The radiusis in-
crementedhasedon the lengthof the bookstitle (multiplied by somerandom
variation). Theanglesin they andz directionarebasedon whethertheitemis
abookor CD or DVD.
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onthe kinds of audienceshatarecreatedandinduced
by emeging corventionsof obseration and involve-
ment.

He works in radio, television, software, networks,
comics,text, and projectedsound/light. Collaborating

with otherson various free radio stationsin Austria,

he's deviseda techniquefor performinglive radio on a shoestringoudgetfrom
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