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Abstract

I discuss the preliminary version of an investigative software, GSE, ~ Genetic 3D
Surface Explorer, in which genetic operations interact with AutoCAD to generate
novel 3D Forms for the Architect. GSE allows us to comment on design issues
concerning computer aided design tools based on evolutionary algorithms.
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2.3 Alife CAD Tools :
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3. Generative 3D Surface Explorer

GSE7} €915 ¥e)9 ALifeCAD tool& o=
v ALiferligel & fxAclole] HL& AF
7] ¢s5te] wEolzr ZzdeEg MITY Alife
and evolutionary research lab¥ ¢} IFE F3ld
SAd5o] Peter Testa?l WEd 2=FrloA
Computer—aided Visual Landscape®] tiAFlelA
AMEEST A FAd el GSE7F Alife
CAD Tool® ##d txled olfES el ¢4
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1. GSE9 F8 99o2AMe ¥y ©F(form
exploration)°] ¥ F7]%

2. GSE9] genotype representation®] #& 71&#}
g7t
3. GSE9] fitness criteria®} ¥ F¥(selection

components)e] 3 71&F =9

3.1 Form Exploration
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4 M EFe Fu J1E Jdg AFE g
HE Feo 9% g¥E gAY AF T2y
B dAY HA 847 AHAI E 27 AA
GACNA 7} Fo8A AAXE BESE GSE
AqA FHE E FEoin vEge ZEa9s A

EEIEEDEY

- GSE¥® F717) gy 27 dAelA
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crossovers ® EH#EA-L ol2lg 4G MAE

EoET.
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off Al olfpE oRrigTh AW AgHEU 1
criteriaghE A& HEZIVF 4FE ol Fo] AUk
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-
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3.2 The Genotype in GSE
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(data)¢t QAE#A(nstruction)?] £3§ deiz
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sequence)©} T},
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4 &% 84F J9d ¥ 29t 29 8
A2 WEAM 3490 npea2 BAEE
o] Aol A 7}51% vertex 71-_4 A7t 225 A
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3.2.1 transformation language
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gtobd o g2 EAYE AR
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o 49t AY d4a) 438 FHERE dRE =
8 ¥ & AR

P

{‘i('
£ 1 e _\:Q, 3

[Sie]

\

delete
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B, vertexd] a9, 281 oo} ¥ profile
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wHAAX 2 fold EE AbHol A9E 7AE He
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A e ZdEq 2A3te 3o Uiy &

ERAAAE 25t gods 283 thas
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st FEE wgste etk lite A&A

Zo izl AHeld wevtE HESm vertexth
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322 determining an Initial Transformation
Sequence

%7] #ejo] MslM genotyped) transformation
sequence®  H&%  ZAH7}  phenotype®]tt.

transformation sequence® Y42 FZAYPE HA
3E YgUy 4= 238 298 2989 AF
AAE w7t gl Fgo] Ert

gn Q& 2HE9 FEE Jdeides A&7
initial transformation sequence® A%tz 7 &
A9l parameter® AA A Hrh 4FE& HA8A
AAH parameter valuer U2 HAAFHAT
I AZ AEVF AS E9) e 2AEHA |
o Aty B¢ gHEA 498 93K gx
Az 7t gxd Hgog uhe WIS YgITW
R E parameterd] thsle] FAHo2 HAHE A
Ha g o8 HEE B3 A0 dse
wgoz PEHZAES dye] /EHES ZEaYS

4R

3.3 Fitness Function and selection

AFe gloid FEe BAe g2 F24 3
A AFE AF7E Adel FaH vl J¥
W ol Azte] AET F2 4y 9B
2AEwtt Zr] T fitness functiono] £ 78T
E Ag dvgn. o[ 4AL Alife CAD tool
of glojxl AR olwg wEC ¥ oy AS
BE AgAe TiEtEed @A WM o= A=
d9g 4 g a9d 78t dedte A
ot} mE Zuow AR A 1 HIEEE
EANG F de wF 2T 74 Azd (dE
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T Aot

—_—
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W
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£

% generation® HdME AE7te FRFH Y
Ade) wee] gj&stm gth o] evolutionary
algorithm®} fitness function®] @et3} M€ =
GAE A3 J4AIE 29 ARE xH3
Tk o] Aol nlEAF AL ol AT @A
Azdzelel delA fitness function®] FoA4
A wiol selectiono] oiA ojH HiFo =
o] yrter X figiA F o 7L Us
FRelgdm & F Yrh

o kX

3.4 The rest of the evolutionary Algorithms

QA @Al ¢loJA automatic population
initialization®]}  selection routine® X3
automated generation loopE ©] TR A
dsA et olEF 84E GSES Alife CAD
tool2M 9 2% FALE T At A #H

s A

o) ui =2t

I PAlel AEVIEe] 719 ancestryE A A
Al agjn TroWe 1Y BFg Y st
olzsly 1-371 Axel & 49 population2®
ANzAste e AAR sz vk ez A
21014 populationg inspectiondte 71%0] 7t
t}d o] rankingel Ul EHHo= FEY
Aol automated selection FAANME viz} 9l

< A ola Y=

3.5 Examples
o] A dME g AgrE Fid =2y
2AE 9 AHRE YA A St

a92E £7] geyoln 293 &7 FEolA
49 9] lift transformation®] A-EH o 1} AARE
olth, Hg F WL z&0=2 A ¥HAE xF, v
e yHoz AEHE Aotk 2¥4E 192d A
o2 999 profile insertd Th&e F W9
lift transformation©] °]F-ojz A o]t}




HAolE
gxg bxd v

I 56,7& & transformationd &8t} 3
Ahal 334 gAY A AEGE AR A4S
olt}, 21#69) transformation sequencer & EH o]
2loiA 3709] profile subset®] x,y,z coordinate®
MR AP Aol olw AHAHLR 2719 HH
= EHA BAEA 9EA =53 g 744
= 28694 2709 profile® AAT g xo y
Zof thste] B REo] lift transformation®]
Ag Hen, AL 49 transformation®] °©lF
oAXE ASodm vl Bd dFezel wge] o
FoiFE & F Ut

3.6 Summary

GSE® genotype2] &l doid x7] He9}
o} e MR E transformation sequence?) F
AAE FAE). e insertion, deletion, lift,
fold, poke-hole®] 571 transformation®l &l ¥
o) o]FoiRT} o] ddole AEIE A F o9
3 adaptation©] evolution®] At 7hol] o]Fo} A
=2 oA sEY. GSEAAME Zazes @&
7}7} evolutiond] WEiA BEAT $E JAT 44

A FASIE oyt

GSE9) M & transformation® SlejA H& A

9] freedomo] AZ7}ol A %101/*1 Wolga g qH
P29 AZE ool W ot & 4 v Ko
VHEF A998 E3Y Z%Jrz*o? AFE
AE BEA date] nxe BAZE ot F
9H HeEE do] d F vte e ¢
Atk =L ZBE9 freedomd ET A
evolutionary algorithms® -2 generation®] W2
A thgd wew wEe AEs vE adaAdd
% 913 T& large population £AE FEBR 9
A9l Heo] el WA AAL £ JAT
gs gL 24F txele] #HLo gloiME
o]

%ﬂﬂ@@m

¢

A&7 ancestry chainl A 3t dElg 2
2 AL 4¥rd gy ug 59d MIE
G #HAo 9ee % % Qm oE fimess
function® ©A¢ dE o %:* F2 97t B #
glo] Bl L} ojefd AL 9A TH
T & Y= F— & 1 TR o] HEIA F
dAE %v fAot. BE W9 evolutionary
algorithms <] :r"‘é.‘&éj} L8 AL oz
artificial evolution®] ZA%& tizlele) A A dwt
U o2 gidoew ‘?‘01%"11% {2 55!

garle ojgvn ¥ ¢ ey dA
AEE T %‘r“d%} qu ALife CAD toold] 7
% A EF2AY Mede 83 #0E F#

At
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4. 28

a3 8 GSEE

Ab&sto] ClXpolst
Visual Landscape

z7] @Alel GSE &8 A g3 #e HE
€ E&8 Y
AA, evolutionary  algorithms®  random

variation®] glejAE AgFHolEEE HZFEofof
A9 Ozl BFEA el AAHAY.

E7), 7A&7tE  executionFAo] dojA  Alife
AR e ME Ggg v HoF & .
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