
Figure4: A renderedimageof adesignfor apneumaticstrawberry/champagne
barby Achim Mengesat theAA. Thestrawberrybaris thelargestdesignbased
onGenr8thathasbeenphysicallyactualized.Thedesignprocesswasquitein-
tricateandtheparametersfor theEA involvedapopulationsizeof 50evaluated
over morethan1000generations.

Figure 3: A renderedimage
of an evolved Genr8surface.
Thearticulationis notaspro-
nouncedherein contrastwith
Figure2.

Figure 2: A renderedimage
of asurfaceevolvedwith Genr8.
The �tness criteria hasbeen
setto selectfor highly articu-
latedsurfaces.

Figure1: A Genr8surfacemade
by ElisaSimonettiat theAA.
The large imagesto the right
show how thesurfaceisbeing
manipulatedin order to pro-
duceaphysicalmodel.Genr8
is intendedto be a tool that
shouldbeusedwith othertools
whendevelopinga surface.

Genr8is a DesignTool for FindingDigital SurfacesBased
Genr8(Hemberg 2001,Hemberg & O'Reilly 2004)is an architect's digital surface(i.e. form) designtool
basedon EvolutionaryComputation(EC) andanorganicgrowth model. Theevolutionaryalgorithmhelps
theuser�nd interestingforms. Assigning�tness to anything thathasartisticor creative qualitiesis a com-
plicatedissueandthereis a dif�cult tradeoff betweenquantitative criteriaandsubjective rankingprovided
by theuser.

TheFitnessFunctionis for Exploration,notOptimisation
In Genr8the �tness function is metaphoricallya steeringwheelthat helpsthe userguidethe evolutionary
search.It is automatedto allow a largerportionof thesearchspaceto beexplored.

ThereareSix FitnessCriteriaRelatingto DifferentFeaturesof theSurface

Theuserchoosesa targetvalue,t i , anda fractionalweight,wi , for eachfeature.In orderto calculate�tness,
eachfeatureis assessed(yieldinga valuesi ) andcomparedwith theuserspeci�edtargetvalues.

Fitness=
6X

i=1

wi jt i � si j (1)

SizeThiscriterionmeasurestheextentof thesurfacein thex � y plane.

SymmetryThesymmetrymeasuregivesa roughideaof thesymmetry.

Soft boundariesThis criterion can be usedto allow the surfaceto grow throughthe boundarywall at a
�tness penalty.

SubdivisionsThiscriterionmeasureshow articulatedthesurfaceis.

SmoothnessMeasurestheextentof local variationsin thez plane.

Undulation A globalmeasureof thevariationsin thez plane.

Understandingthemeaningof thenumericalvaluesof thetargetvaluesisnotdirectandtheusermustdevelop
intuition via experiencewith Genr8to understandhow theparameterscontributeto the�tnessesof surfaces.

Genr8hasbeenusedfor twoyearsatgraduateprogramEmergentDesignanTechnologiesattheArchitectural
Association(AA) in London.More informationaboutGenr8canbefoundat
http://www.ai.mit.edu/projects/emergentDesign/genr8 .
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