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Abstract—IGERT summer research, conducted by August Black and
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of the research and showing visual samplesof the results.
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I . INTRODUCTION

The main objectivesof this summer's researchwere to de-
velop visualizationsof static and time-baseddatasetsfor the
purposeof mining out un-perceivableinformationandknowl-
edge.For thisresearch,therearetwo separateprojectsinvolved.
Oneis theSeattlePublicLibrary project,wherecall numbersof
booksarebeingrecordedandtheamountof checked-outbooks
per half-hour, per Dewey decimalcategory are to be tracked
andvisually displayedin quasireal-time. The secondproject
is concernedwith Pockets Full of Memories,wherequanti�-
able descriptionsof objectshave beencollectedfrom exhibi-
tions in Paris, Rotterdam,Linz, Budapest,andHelsinki. The
task,here,wouldbeto �nd criteriaandmechanismsfor search-
ing thedatabaseanddisplayingtheresultsin theform of multi-
ple graphicvisualizations.

The guiding principlesare inherentlyartistic, however, and
sobeing,theresearchshouldprovokeaestheticaswell asinfor-
mative results. To do this, a large spaceof possiblevisualiza-
tionsmustbe”scanned”,articulated,andevaluated.”Scanning”
in this sense,meanslooking at thevarioussortsof informative
aestheticsthatmakeupourcontemporaryvisuallandscape.Ar-
ticulationis thentheproductionandmaterializationin theform
of softwaresketchesthatdisplaythe”gist” of avisualrepresen-
tation. Evaluationis the processof assessingthe visual to see
what, if anything at all, it saysaboutthedatait representsand
to de�ne in what respectit shows somethingnew or enlighten-
ing. Throughthis,anaestheticstatementshouldbeformedthat
paintsa pictureof the datain sucha way that it canhold the
attentionof anaudience.

Anotherthingthatcanbesaidabouttheresearchis thatit was
doneaccordingto methodsmore associatedwith studio type
work ( i.e. asa work of art), so thereis no hypothesisto test
or objective outcometo establish. The researchcan be seen
asa preliminarystagefor a largerproduction,onethatwill be
actualizedandmadepublic.

I I . AESTHETICS, TRUTH, AND INFORMATION

Dataandinformation,aswell asthealgorithmsthatarecho-
sento format,categorize,or measurethatdata,have no visual
identityperse.Thecruxof theresearchis to interpretthedatain
awaythatcanbeseenona2 dimensional�at screen.Thisis not
alwayseasygiventhatmostdatais naturallymulti-variate.[11]
Also, givenany setof data,it is impossibleto show all things

Fig. 1. c
 SolLewitt - No StraightLines.[9]

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

aboutthat datain onevisual representation.Mappingcharac-
teristicsfrom the datato observable characteristicsin an im-
agerequiressomesortof bendabledistortion.Smallthingslike
scaleandperspective caneasilytwist how oneviews theinfor-
mationattainedfrom thedata.[10] Additionally, choosingwhat
aspectsof thedatato show placesheavy editorialconstraintson
theoutcomeandthis certainlyframeshow informationis to be
exposedfrom thedatasource.Thevisualscanonly projecttruth
to a certaindegree,andit is within this degreeof freedomthat
aestheticsfor thepieceshouldbederived.

On the onehand,an attemptis madeto presentthe datain
a way that illustratesimportantfeatures. By basingmuch of
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Fig. 3. c
 Ellsworth Kelly - Dark BlueCurve. [3]

Fig. 4. c
 Ellsworth Kelly - Sculpturefor a largewall. [4]

the visual outcomeon standardplotting mechanismssuchas
histograms,barcharts,andscatterplotsmuchof theinformative
aspectsof the dataremainin tact. But, on the other hand,a
larger visual context is considered.Figures1 through4 show
a small samplingof the vastamountof visual referencesthat
go into framingthis researchasa work of art with elementsof
designandagenerallook andfeel.

I I I . POCKETS FULL OF MEMORIES

”PocketsFull of Memories”is aninteractive installa-
tion thatconsistsof adatacollectionstationwherethe
publictakesadigital imageof anobject,addsdescrip-
tive keywords,andratesits propertiesusinga touch-
screen.Thedataaccumulatesthrough-outthe length
of theexhibition. [6]

This project involves the quantitative descriptionof every-
dayobjects.Gallery-goersareaskedto put personalobjectson
a scanningstationwhereanimageof theobjectis scannedand
placedin adatabase.Heor shethenmustdescribetheobjectus-
ing anentryform onacomputer. Thepersoncangivetheobject

Fig. 5. Pockets Full Of Memories- installationat PompidouCenter, Paris.
c
 GeorgeLegrady

Fig. 6. PocketsFull Of Memories- databrowser.

keywordsandassignit scalervaluesbetweentwo descriptive
captions:Old - New, Soft-Hard,Natural-Synthetic,Disposable-
Long Use,Fashionable-Not Fashionable,Useful -Not Useful,
Functional-Not Functional,Personal- Not Personal.

Sinceit' s initial premiere,PocketsFull of Memorieshasac-
cumulatedover 7000piecesof data.Thedataanalysiswill fo-
cuson showcasingrelationshipsanddifferencesin the collec-
tive perspectivesof all of thecommunitiesrepresentedthrough
the contributionsfrom theexhibitions in their respective cities
of Paris,Linz, Budapest,Rotterdamandnow in Helsinki. How-
ever, for the time being,mostof the work hasbeento merge
thedatabasesfrom the4 exhibits into a singledatawarehouse.
Additionally, a web browser was written that can searchand
displaytheentries.[7]

Initially, theresearchwasto spanbothprojectsevenly- Pock-
etsFull of MemoriesandtheSeattlePublicLibrary. But,astime
wentonandourtasksunfoldedin front of us,theurgency of the
library projecttook precedence,leaving little time for Pockets
Full of Memories.Now that thedatawarehousehasbeencon-
structed,visualizationsof thedatacanbecreated,time permit-
ting.

IV. SEATTLE PUBLIC L IBRARY

This project is a proposalfor an installationin the mixing
chamberof theSeattlePublicLibrary thatwill visually mapon
a daily basisandover time thecirculationof non-�ction books,
revealingthecollectivereadinginterestsof thelibrary'spatrons.
Theproject's intentis to createa work thatre�ects thedynamic
natureof contemporarysociety, a work that is informative and
providesa stimulating,aestheticexperience.Thevisualization
will be displayedon 6 plasmascreenspositionedhorizontally
acrossthespanof the24' glassstructurebehindthe librarians'
referencedesk.

The numerically labeledtopics (call numbers),as well as
thesemanticrelationships(titles),andassociativerelationships(
groupof bookscheckedoutby asingleperson) will berecorded
every half hour, mined for potentialpatterns,andgraphically
displayedon the6 plasmascreens.

Figures9 through22 show imagesof the varioussoftware
sketchesproducedduring the summer. Figures9-11 are web
applicationsthat can be usedto browse the dataon demand.
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Fig. 7. photo c
 2004TheSeattlePublicLibrary.

Fig. 8. Themixing chamberinsidetheSPLwheretheplasmascreenswill be
installed.photo c
 GeorgeLegrady.

The restareanimateddemonstrationsandcanonly be viewed
asmoving images.For this report,screenshotsareprovided.

V. CONCLUSION

Whatwasconductedthissummeris the�rst phaseof amulti-
phaseproject. At this point, the goal wasto explore the char-
acteristicsand shapeof the databeing analyzedand produce
multiple visualizations.But, theprojectis continuingits devel-
opmentuntil it will be installedin Februaryof 2005. Thenext
stageis to evaluatethepositiveandnegativeaspectof whathas
beendonesofarandcomposea �nal draft.

Fig. 9. SPL- histogramof amountof bookscheckedoutperhouroveraweek.
Time is plotted in respectto Dewey categories. The lightnessor darknessof
a givenunit representstheamountof bookstaken out in thatcategory for that
hour. With thedefaultsettings,blackwill representamaximumvalueandwhite
will representaminimumvalue.

Fig.10. SPL- Radarsplatterplot showing 7 daysworthof datain the600'sand
700's. Thisplot allowsoneto view any numberof daystogetherin oneleaf-like
image.Therelationshipbetweenthedaysis emphasized.

Fig. 11. SPL - waveform of amountof booksper hour over 3 days. The
waveformplot canshow valuesthatarenot limited to the8-bit grey scalevalues
of thehistogram.
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Fig. 12. SPL - OpenGLblob plot - Time is plotted along the centeraxis.
Thepeaksaroundthe radiusaretheamountof bookschecked out in a Dewey
category. Thereare10pointsaroundthecenteredaxis,eachfor the000's,100's,
200's, etc. The morebookschecked out for a given hour in a given category,
themorewhite it' s peakwill be.

Fig.13. SPL- OpenGLsimulatedvoronoihistogram.Usingoverlappingspher-
ical shapeswheresizeof thesphereis dictatedby valuefor thatunit, this ºclot-
tingº 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 toparetheDewey categoriessegmentedby the100's. At mosttimes,
thediagramwill ºbulgeºaroundthe700's category.

Fig. 14. SPL- stochasticwalkingfuzziness.Linesaredrawn onthescreenthat
areattractedto certaintarget areas.The target areasarethe red points. They
representvaluesfor outgoingbooks. The imagethat is formedcanbe layered
to build upablackenedsmoky pictureof daily, weeklyor monthlydata.

Fig. 15. SPL - stochasticspiral display. The daily data(log of all circulating
books,circa 37,000)is interpreted.From this spiral shapedlines arecreated
basedon the characteristicsof that Dewey category. Eachline representsa
singleentry (book, CD, audio tape,etc.). The longer the line, the longer the
bookhasbeenout in circulation.Theincrementalangleof theline segmentsis
determinedby thetypeof entry- bookswill havethelargestangleincrements.A
brightblueline meansthatthecall numberof thatbookiscloserto theminimum
call numberwithin that stepsizeof Dewey call numbers.For example,if we
take aDewey category basedonastepsizeof 10( ex 50-¿59), acall numberof
50 would bebright blue. A call numberof 59 would bebright red. And, a call
numberof 55would begrey. All thelinesareplottedoneon topof theother.

Fig. 16. SPL - voronoi image,100's over the 10's. This shows a voronoi
images(not a graphor diagram) basedon a distribution of pointswithin the
imagebounds.Theimagesareconstructedusinga simplefunctionto compute
theclosestandnext closestpoint out of our initial setupof points. it doesthis
for eachpixel in the image. The resultingpixel value is the distanceof the (
closestdividedby thenext closestmultiplied by 255. Theredpointsrepresent
Dewey categoriessegmentedby the100's and100's. They aredisplacedfrom
1/2 (heightof theimage),basedontheamountof bookstakenoutin thatDewey
category. Theimageof the100's is overlappedwith the10's.

Fig. 17. SPL- voronoidiagram.Similar to thepreviousvoronoiexample,now
with variablesfor color, interpolationof onesetof datato the next (goodfor
makinganimations),fadetype, andwhetheror not to plot the actualvoronoi
tessellation.Tessellationdiagramis drawn usinga modi®edversionof Steve
Fortune's line-sweepalgorithm.[1,5]
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Fig. 18. SPL - voronoi diagramof circa 37,000booksin circulationon 08-
18-2004.The voronoi tessellationwhich we seeon screenis renderedaround
imaginaryDelaunaypointsrepresentingeachandevery book that is currently
in circulation.This imageshows approximately37,000entries.EachDelaunay
point representsasinglebookentry. Fromleft to right, theDelaunaypointsare
plottedaccordingto the respective call numberof the individual book,000 to
999.TheDelaunaypoint is thendisplacedfrom thetopof thescreenaccording
to how long it hasbeenout of theLibrary at thatdate.TheDelaunaypoint for
a bookthathasjust beenchecked out will at thevery top of thescreen,where
pointsrepresentingbooksthathavebeenoutfor overthreeweekswill beplotted
nearerto thebottomof thescreen.

Fig. 19. SPL - geneticalgorithm. [2] A geneticalgorithm was constructed
to breedandmutatedotson screenthatwould eventuallyconverge on a target
point. The resultingimagesshow a Xerox-like blur arounddotsrepresenting
amountof books.This imageshows theDewey categoriessplit by the10's (red
dots)for onehour's worth of data.Hourly imagescanbe layeredor animated
to show variation.

Fig. 20. SPL - geneticalgorithmwith lines. A similar algorithm is usedto
converge on a target areawithin the image,only now line segmentsaredrawn
througheachsuccessivepopulation.Theline segmentsarepainteddarkerasthe
generationsgo from oneto thenext.

Fig. 21. SPL - geneticalgorithm with bezier lines. The chromosomesare
characterizedby asetof x coordinates,aslopeandaintercept.they coordinates
will be calculatedusing the line function y= m*x + b (wherem = slopeand
b=intercept)Eachline thenactsasBezierhandles,for shapingthecurve. Each
ºgenerationºis a singlecurvy contourwith multiple Bezierhandles(the lines)
in between.

Fig. 22. SPL - OpenGLbezierblobs. SPL daily datafor a Dewey category
segmentedby the 10's is usedto draw this 3D image. The blob is formedby
a single line split up into bezierline segments. Eachline segmentrepresents
a singleentryandcanbeseenasa black to white color transitionon the line.
The line startsat the centerandrotatesandgrows outward. The radiusis in-
crementedbasedon the lengthof the bookstitle (multiplied by somerandom
variation).Theanglesin they andz directionarebasedon whethertheitem is
abookor CD or DVD.

August Black hasanawful habitof calling himselfan
artist. Previously, this hasmeantmakingmarkson pa-
per andlater on canvas. Now, this meansalmostany-
thing concerningmaterial,concept,andform. His re-
searchis basedin theoverlapof media,focusingmostly
on thekindsof audiencesthatarecreatedandinduced
by emerging conventionsof observation and involve-
ment.

He works in radio, television, software, networks,
comics,text, andprojectedsound/light.Collaborating
with otherson various free radio stationsin Austria,

he's deviseda techniquefor performinglive radioon a shoestringbudgetfrom
networkedlocationsoutsideof thestudio,transformingthelocationathandinto
materialandsubjectfor conceptualplay.

He is currently an IGERT researchfellow at the University of California
SantaBarbara.

http://aug.ment.org


