A Quantitatve FitnessFunctionfor an
EvolutionaryAlgorithm thatGenerates

Figurel: A Genr8surfacemade

by ElisaSimonettiatthe AA.
Thelarge imagesto the right
shav how thesurfacelis being
manipulatedn orderto pro-
duceaphysicalmodel.Genr8
IS Intendedto be a tool that
shouldbeusedwith othertools
whendevelopingasurface.

Figure 2: A renderedmage

of asurfaceevolvedwith Genr8.

The tness criteria hasbeen
setto selectfor highly articu-
latedsurfaces.
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Genr8is a DesignTool for FindingDigital SurfacesBased

Genr8(Hembeg 2001,Hembeg & O'Reilly 2004)is anarchitects digital surface(i.e. form) designtool
basedon Evolutionary Computation(EC) andan organic growth model. The evolutionaryalgorithmhelps
theuser nd interestingforms. Assigning tness to anything that hasartistic or creatve qualitiesis a com-
plicatedissueandthereis a dif cult tradeoff betweenguantitatve criteriaandsubjectve rankingprovided
by theuser

TheFitnessFunctionis for Exploration,not Optimisation

In Genr8the tness functionis metaphoricallya steeringwheelthat helpsthe userguidethe evolutionary
searchlt is automatedo allow alargerportionof the searclspaceao be explored.

ThereareSix FitnessCriteriaRelatingto DifferentFeature®f the Surface

Theuserchoosestametvalue,tj, andafractionalweight,w;, for eachfeature.ln orderto calculatetness,
eachfeatureis assesse(yielding avalues;) andcomparedvith the userspeci edtargetvalues.
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SizeThis criterionmeasureshe extentof the surfacein thex
Symmetry Thesymmetrymeasuregivesaroughideaof thesymmetry

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

SubdivisionsThis criterionmeasuresiow articulatedhe surfaceis.
Smoothnesdeasureshe extentof local variationsin thez plane.
Undulation A globalmeasuref thevariationsin thez plane.

y plane.

Understandinghemeaningf thenumericalvaluesof thetargetvaluess notdirectandtheusemustdevelop
Intuition via experiencewith Genr8to understandhow the parametersontrilkuteto the thessesof surfaces.

Genr8hasbeenusedor two yearsatgraduatgrogramemegentDesignan TechnologiesttheArchitectural
Association(AA) in London.More informationaboutGenr8canbefoundat
http://www.al.mit.edu/projects/emergentDesign/genr8
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Figure4: A renderedmageof adesignfor apneumaticstravberry/champagne
barby Achim Mengesatthe AA. Thestravberrybaris thelargestdesignbased
on Genr8thathasbeenphysically actualized.Thedesignprocessvasquitein-
tricateandtheparameterfor the EA involvedapopulationsizeof 50 evaluated
over morethan1000generations.

Figure 3: A renderedmage
of an evolved Genr8surface.
Thearticulationis notaspro-
nouncederein contraswith
Figure?2.



