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1. Xet2(Xd)= et=ol M ZAE T&atal Ol= 2|0} thstm MEHHHZHUC Santa Barbara)of|

M Media Arts and Technology 202 EIAISIRIS FISSIFCH 20072 E] QIZMENAIS LIEtHH= 714

StoiAlo] MXIO1 OlZX A (Artificial Nature) A|2|XZ Salf 0|02 MHo| thet =HIZE &
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(Graham Wakefield7} A} €] 2F2/d 7k AE3H] nf AU Goll A S AL &
A ] defol oaf HE ALt 719 Bl 7H o2 Tk Q15A AYE
AE =UAQ S A immersive mixed reality) 2 AT 202
= SH o R A0 JAEAEE njedA] AEEo|A tEHAA Sl A
AETE’ 2 =Rois 3R Alg2AY YA 71ES o83t Q3
Jole(Artificial Life Art: A-life art)®] E3J0] FL3112] 12T} FAlo, 1990
e Aol o]2717HA] QlF A nEe] AP ES AuEe, 53] ¢
SR Al 27 21417 g7 o] #sE Aol A|AJsk= w]shA ofu]7t R
1A Thefh= d] HAS Frt

1996 AM 3| U = (Katherine Halyes)= 18- 2] AAFS(Narratives of
Artificial Life);(1996)0]8F 204 QIFAE-E Tatl= Al=so] Al 71219 ¢
T 99, S WETH AL JY(wetware), SILZEH| O] (software) 2] F, 1]
31 =)o) (hardware) 0] o ol Al Yofutar glekar st vt Qlek! o] 7}
7} ofi Fofof| A FHkato] ¢1FAYE Aol FEsl=rtel whE Zojet, o]¢}
SR8 20039 BEL WTHS-(Mark Bedaw's 713E ZRasjo s Aol
gle} EAS AlEdo|Aske BE#E A3 Y (soft A-Life), 253} -2 5}

of sio} Chate M= AYE F0ICh T B 0/C/0f0IE HAEL(R01), i 8I2L|(Bio, 2018)
ME& ANE S 2L A 0t 2}, La Gaité Lyrique(Tt2]), ZKMZIAZ0]), CAFAR|O]E), MOXI and the
AlloSphere(AtEF HiHE2E) M A|2} Digital Art Festival(EHO |THO]), SIGGRAPH(S 2 5H0 h BHH), ISEAA7IZZZ,
CH), Evoworkshops (£12471l), 12|11 the International 2015 VIDA Art & Artificial Life Competition(ATH|Q 1)1k

the 2017 Kaleidoscope Virtual Reality Showcase0|| &7 tot= S 5{2|0f| A 2ttst %%% 5t Qlct
2. 1208 o aEEE Y= Q2 thsti(warwick University)oll A Asts HMESH S, SEADIA st
(Goldsmiths College, University of London) A 2202 MALS GIRQH, Of S

HFHZKUC Santa Barbara)oll A Media Arts and Technology 202 BIAISIRIS
OF L= A|AE] A2 A(California Nano—Systems Institute)2] 35 718 Lt Afgﬂ
spherical multi—user immersive instrument)?! k2 ATI|0{(AlloSphere)2| A
eSS ol AZER0] 3|ARI Cycling 49| JHLXIZ, O|C|0{0tE % W 20t HO| A}oo”l %'
= ATEQ0] Gen for Max/MSP2| SHAIZHEIXIO|CE 19| AL SIGGRAPH, ICMC, NIME, Evoworkshops
and ISEA & CHUSH ZAIYAOIA A =AU HHEUCEH SRz ZHLTCH 23 CHSt(York University)
o| ofl&, O|C|of, HEHA, C|X[2I(School of the Arts, Media, Performance & Design) 21101 = ZH
E{OIE St Department of Computational Arts)2| W4 2! Alice Labl] HAPAZIOCZ THEIGHT QUOMH,
Computational Worldmaking®| ZHLICH 1221 EH(Canada Research ChainQ 2= 2= ZS0|Ct,

3. “Artificial Nature,” https://artificialnature.net/ (2020 32 209 T<s).
4. Katherine Hayles, “Narratives of Artificial Life,” George Robertson et al, (eds), FutureNatural: Nature, Science,

Culture (New York and London: Routledge, 1996), p. 147.
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5. Mark Bedau, “Artificial Life: Organization, Adaption and Complexity from the Bottom Up,” Cognitive Sciences,
vol, 7, no, 11 (2003), p, 503,

6, O/ 3}0|EZ(Mitchell Whitelaw)= CIX|E QIZMED|ISS Q7| B SSk0l| M3l CHA| 471X|2 2
ST, AW, 27| A-Life Art 1502 QIZTIE0| 1S ZYRGIHM QAZNHES MScHe HAS
(Breeders), =M, M%HIOIMQI FAs S5 R7H ME S Hel dsiEs Zilot= Qe
E|E HAAAAE] X101 A0 [HXIH(Cybernatures), A, ASEfE 22 AAH S 22|%Q1 HHo| gt
HZ TN, MBS ML 7 AT AAH AOIS AZSHE Bl0l 2EE| BN 22 Sr=gof
(Hardware), 12|10 I, A-Life0il Q| Life' 7} S|0JGHX|2 HIZHO| LAILCH FHAIHO| T MOl &M
=0| o AxEl= FAH 7|7|(Abstract Machine) S0|Ct Mitchell Whitelaw, Metacreation, Art and Artificial

Life (Cambridge, MA: MIT Press, 2004), pp. 2021,

7 2 =20A CHRXl= 2LXI2H 0l2fsh o2 15702 ARE 2RE202 2HE AUlA 2lZ2E(Kenneth
Rinaldo)2| (2 EI20[0f A|A(Autopoiesis) (200005 & 4= ULCE

8, Edwina Bartlem, ‘Immersive Artificial Life (A—Life) At Helen Edison—Smith, An Nguyen, Denise Tallis (eds),
Backburning: Journal of Australian Studlies, no, 84 (Perth: APl Network, 2005), p, 95,
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15 (Artificial Life: AL O|2h= 8015 24202 AN AR 159
AFEl At 8| AE T 2E (Christopher Langton)©] T}, 1= 1987 994, 160
of T o] AFE AL, EElskat, AEskaL R 55
A YTES FEsklom, AagolM v AP 2] tiet ofH &
S ofejt]olel Y55 ot IS v sfjoll ol ST e A
oA A < 7H%§ 52 S-S HEstal st Aelskdi=dl, 1 W

Ak A3

= =y Z 1. U
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9. lZMHED|&0f et FL9 SE2 il CIXIE CIXIQl 2ofollM O|R0ReH, EWE 7ty SR%t
SHo2 BYL], TRIBMBE O, (2007, LTIY-OITHE), TOIEIUES Of= o] Hrso) BB 24, O
S ollss S422,(2008 235|QY), "E MTMO| MFREAMS Soif MR Tstddols A, (201
olafal), &, JHoITolM QST ol (2012, BIME) S5 &S 4 U



possible) I 7Fsgk 4= Q) v (life—as—it—could—be) 2] 7| FE0]
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Automat)!, L-A|22812, 12 T12]Z(genetic algorithm)® 50| 9Iek 1 o]}
s AFE AR Ao B Y WA Sotelt dueEs 5
8 slo] Algke] whet WaksHs QPARS TSl Abl A BAEe] fAMY
2 Qir} olejdt 7145 A kel Falo] IS LA B2
2 7\ Z2E5E BeE 4 Uk 9o, 3 97149) Holglalvenesy) & B
0] S40] ofje) P42 HHY 4 Y-S FFSE tha) L) A
B AAL AR RS S5 B 1S SACIE o )5h=
HolnE FlEAo Rl J AR e JuTREY EE0E 4A
M8 AACle, webd QBTN Y L 7% BRI AHY B
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10, Christopher G, Langton (ed.), Artificial Life: the Proceeding of an Interdisciplinary workshop on the synthesis
and simulation of living systems held September 1987 in Los Alamow, New Mexico, SFI Studies in the
Science of Complexity (Boston: Addison—Wesley Publishing Company, 1988), p. 2.

OIZAMTHO| OHHX|2t 2= S7t2|A| D=9 & L0|2HJohn von Neumann)0| 1950 CHO| &

SIAAMRSOR, MEXO] X7 |-AAMAGHS TJH0| =22 ZHEHZ E5) ZAXO2 A5}

7|IAZ2 2set A0ICt =0]2h2 0]2{8t REC| XtS7 A0 SO0l oI5t FIste| Thsd

oIt SatA ooz, 71A &2l 4, MHO| JHES vt M2 MESte| Bt 225} (),
ME: O|X|0[2A, 2004, pp. 7278,

12, L AAE(Lyndenmeyer System)2 St AIS BIE MEdH EXES STIASEM, Al29
ENAS $3HOR J|&sL #PE 7Hs7l oh= Y2|B0I0) 1968H HIHSHE=S| MESIX}
E|= 2100 |0{(Aristid Lindenmeyenof| 2JaH &M EAOH,

_._EEP FEIE X CIXE AlES 719 4 ot Tle| #iEa], "TXIE MES] Xigio] 2
=S O{EH| HEA| 7|27, 4G (H), Ms: AHAL 2003, pp, 189193,

13. %E'Aﬂ?ﬂol TIstapg(Chelel ZIsto|2)ol M S2e 2o HHA7E 2 &stE HEl2 tlstots ohEE 2
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17. Christopher G, Langton (ed.) (1988), p. 2

18, BEKHageri2 ZEE H2 IS Bof THET HOIH cfy
AR of7tel =a2|X At U MAZEel 714, 0] disS & 4 UCh
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19, I|E| HIE2] (2003), pp, 142146,

20, AE[2 &, TO|HTIA: Ojfiet Tistol Ha,, 2I5HE (), ME&: ZIFAL 2004, p, 6,

21. E“ﬁl(’@&’&?& complex system =& complexity system)2t, Et5 LA QAT} HIMSH H|7IE], 2

0|1 2Ol SRR ol M2 Zol FES Fuwe WEHO! MElZ, TS EE0| 7Y

0|F= ZAITHol EXeict, ojmf X2 =2 470 M2 AAM7 YH==0 240| HiZ Y
Ch 2 2, pp, 6-7.

22 ZefeA ofoi|7l (2004), p, 23,

23, Katherine Hayles, How We Became Posthuman, Virtual Bodies in Cybernetics, Literature, and Informatics
(Chicago: University of Chicago Press), 1999, p, 225
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EfoR gdAA 770l dekdelEl AE, wul, o] & Akt
2o 2gshe FARIehELR]EE Sl 7Hssidnt tiaQl 3
=SfAbo| &} J§EH“LX}° EMA S, #lof(Thomas S, Ray)7} 19918 = (¥l
of|@H(Tietra) >EP. —4 =AHQ S-S AP |EAIR ek AR Aest

LtaoL A1, Azeilol At me o SlERe) o
WS Ytk IR oA off BESHG ABA|Y] WSS
& oIk, Eollehel AN, 212t AEASe Hej= Ed
% phenotype) le] A3 Wol whet LhehAR, IS B AR
£o Ai2e Alho] R populaon) S AAISHE B Hele|m

o] 354 T A Mk olgA ARE AASS SOl
o TASS AFHOE WE EYEEAH 0z duio] 22y
e TAoA R 2t Aol A4 dotglomA o A
A8 =2 qhE oju) WA Z12ke] AEAES 1
| A0 skt dofe 4 gls, o}7]o] A28 cixjo]
U7k el 25 Eat e 7Hs Aol welo] SlgEln, i) A3 7
Pt EHRE WS 4 9IS A Bewo]o] Fs AR watsl) ek
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(endogenous) A3 &< (fitness function)2} T =w]o] Ao TGl =(open—
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FAT A ASHFAD YL EL o] 85 TP nlEEol| Fstarat 6}
7P Fa9t A 5 shu AEAE AlEH 1A sk Elolehe 7148
o] &30t AAEIAA Ztels NAHE HoEo 2] st Aol 2

of et #o]7} “1BAEE Alinsuntiadion)5Fel BA L 22120l A
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24. Thomas S, Ray, ‘Evolution, Ecology and Optimization of Digital Organisms,” Bilingsley KR et al. (eds),
Scientific Excellence in Supercomputing: The IBM 1990 Contest Prize Papers (Athene, GA: The Baldwin
Press, 1991), pp. 509-510, https://www.cc.gatech.edu/~turk/bio_sim/articles/tierra_thomas_ray.pdf,

25. Tierra—Al Study,” http://www_aistudy.com/demo/Tierra htm (2020 42 221 ).

26, Joan Soler—Adillon, ‘Emergence and Interactivity: A—Life Art as a paradigm for the Creation of Experiences
in Interactive Communication” Hypertext net, issue, 8 (2010), https://www.upf.edu/hipertextnet/en/
numero—8/a—life_art html,
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of FHjet Be AdTA A miAR Sol27] {7 A elzkal =g, A
T A== oA HEE FEI(ETF, phenotype) = UERU= 25 Hol LA}
A

A Aokgla AAZIel Ao] Hgiek AT ZE vlEHE B ohat
25, 71, T QR19] PRI Aol FANA oA A= AHGE
31 glek,

3. QBAMN|S0| MaAD} £7| HA}

SJoflA] AbuEgpzo] Ghe 4 ol AWl ATAFE AFE o)A 9
QS TR B Hofu, AP EAEQ Wal, BAuo], 472
A, AT, Tl R A7 25 S mEo A A S4e
Epiich Ql@Ago] A4 olefal A mupe] THs AL Al AX) 9 B
YAete] WA 58 ol g3l frulro] ohEet ATERA OJul4g
uaha RS U3 AFAEulEolehe MRS F49) uldo] Ay

O

ok Hl ©ElE Eold it Aol wet A Mjebdx, vt
A (Metacreation, Art and Artificial Life),(2004)0l|4] 1] S}o]E &2 (Mitchell
Whitelaw)= 2158 1e-S s7hE0] 548 a1} 7|ss 285t
HeHA] Akgo] obd oA hER e AolH, ASE7Fslal Aeo]
m AoRglE As AZUHA sk wls™oletal A oJsieinh. T ARl A
871 W0 Aol )15 7]} fru|v o] ofEe} vtk HER 11 R
rgulgzo] AJ2HE Aol ouff Q1S 7] Aol gt

] OMEh % 719} Ao AEYTAE Holls F2 A

7L ApAlof] gt 2R AR & Sl Alolekal skaL Qlok

ro

o|ZA ﬂ%‘g%ulﬁol% Az Azt W A 22 Holele AS(iving
things) ¥} 7152 A]2Bl(technological system) AFo]2] AE]E &3d]al AY&EEH4]
i

ArolQleyl A EAlef tfot 742 HHS Aol

o}, Zejn® rjE

27. Thomas S, Ray, “An Evolution Approach to Synthetic Biology: Zen and the Art of Creating Life,” Artificial
Life, vol. 1, no, 1/2 (1993), p. 180.

28, Katherine Hayles (1999), pp. 224—229,

29, Mitchell Whitelaw (2004), p. 2,

30, Mitchell Whitelaw (2004), p, 5.
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=E (). 233 EﬂOI =,
2| A”E}), 1987, SHA AE,

=ty 2(-‘%I). Z oA, (.XJE}EFE 7He YEAS),

|t olotESH w7 A = QlEA g ]S 941 Q1A ofl diet i A

ofgfiel 7|&4] e A FAlOl, 7HEE A (Virtual Reality) S 5748
A)(Augmented Reality) 3-2 Ea& A (Mixed Reality) 2] 23S 7H551 3= %
29| |2 A 51= Aol EXon, BRI A=A 9]
ol o =M Yy o oju|E thA| EA Sh= %ﬁ% =

Z719] QISP r]ES A = Z A2 (Kard Sims)©] (R13FE o]u] 2] (Evolved
Image))(1991)9] 4-9-# Z8lsh= o|u| A5 A3 Aldelshke 2ol
3|71 #|o]3=2(Craig Reynolds) 7} AF419] Q13-4 2 7] (0] 2 (Boids))™
o] TRl o2 9f HHEdE S 3-83f The R ofiuold (Be= e &
el 2] 9} ~Ell2kStnley and Stella in the Breaking the Tee))(1987)(&E 1)U Z- A2
o] (Asksh= 714 A A S (Evolving Virtual Creatures)y(1994) (=32 2)72] 7$-,
(FAPAESC] w2lole 259 B SAIT = = A8 AALH FeEjef Hat
+ Rstaelge] ojaf AFgH o BHET? o]gA A eE S AY

=
HEAGE o] T

m

3 2419 o] | E AYAFHE B4 i) QI AENIES HFeE ] A
31, =222 20l==7t 198701 Moo FEH SXUS AMS2(0|E o Aoz, 2A34F 2lef 010|Z0]
==

=l m2 2H0|CE 47 [0fle ZHEI5 7 |(separation), - (alignment), 272 (cohesion)0|2h= SHEXto]| CHEH
3709] Tt #2RI0] AFRE|RACE Craig Reynolds, Flocks, Herds and Schools: A Distributed Behavioral
Model,” SIGGRAPH 87: Proceedings of the 14ih Annual Conference on Computer Graphics and Interactive
Techniques, Association for Computing Machinery (1987), pp. 25—34,

32, (Evolved Virtual Creatures), http://www karlsims com/evolved—virtual—creatures htm,

33, Karl Sims, “Evolving Virtual Creatures,” SIGGRAPH ‘94, Proceedings (1994), p, 15.
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71 WS & 8019 AU E B OFE (generative art) 2= EHTH 27] <l
FAHO &L v SlolERV) A= =712 (Richard Dawkins)®] HFo] @KL

11;1

A Biomorph breeder) *7E-& L9} 7| 2= Al (breeder) 0] 2kl
ERAE AAE, d3AES VIEE Ao, SrlEAl di= dEHA
(interaction, FE2H-E)S THAHS-Z ARGAR A oFA] Al A] ¢l Akt
T 6 1), & 11 I ARARS] 3] glo] = TIRY Qbofl A KISk o]
At

a8y A8 A8 2P (Christa Sommerer)2t 2% Uk (Laurent
Mignonneau)”7} 1994 of] TH= Q1E|
HA wledX2E A-Volve: A
A179] QIEELE. EH7(A-Volve!
A real—time interactive environment)y
2 BE3 Qlejso] 28 B9 )2
H} 7% ¥ (Technosphere) 2.2
HAEY] s Eolede =M
ANTFO 2 AL TS K E;_f 3. 32| AR Z0{39l 22 Okl (A-Volve: Al

olZ |uuA o|cH(mat 3) 7 ANHel UEEl 82, 100s, lefetl= %)

34, MM0llz(Generative Art)0|2E X1 AR ARE Z20 7|/ 2 2F 52| A|IAEZ 0[E5t
AEXOR LiEiLs 220 D|SAES tdslizte Aez, Xieiel & QtollM #2ls Fot OIDI
XIS Mo, Q20| SHA0|Lt = 49| Hslof et X7 | AAZ AARS 25t5| SHEA17|1, ¢
g 28 £0iM MEsk= 0lso|ct Tlstdojsnt CIXHelZ3MHIa2 el Yot 2i|z2 AE
ZlCtn 2 4 QIC} Philip Galanter, ‘Generative Art Theory,” Christiane Paul (ed.), A Companion to Digital

Art (New Jersey: John Wiley and Sons, Inc,, 2016), p, 151; 0|&l|2], & SHTFOHO] MEZEMS E5| ATHE
Tlstddolls A, "CIXIRIX|AIXE,, vol, 20 (2011), p. 287,
36, 2|ME EZIAE ZstuPyo| X0l XHMEl o] al'g MHsL7| s XHAI0| AEXo= BHE AFEH
o2 Ms 9| M M= A|AZ, 3% HI0|REZO| LizKBiomorph Land)OllA 7|&6tHA HI0|22
o A2 XKBiomorph breeder) 2H= 012 AFRSHCE
36. Mitchell Whitelaw (2004), pp, 25—61,
37, 0| AZ0|M Zlstdne|Eoz 20 F Tt
THCE Ao LAMRASE AZFSIL of X 20| =Ch ol ZAIX= mAXRS] off X
£ S50t MHAQ| of X 2ol 1 0]0] EH ®AIT f HAlSh=0, ojmf {XIXH metnt #Ho|
7 SAlofl Lojut 22| ST HHE 2= ULt MEZR JHHI7F Bt o oIZA Z&st ¢l
IHHSO| XEHE HAGH| =/ O EGES A& |RIE0 558 S22 ZIStELC): Christa
Sommerer, Laurent Mignonneau, ‘Interacting with Artificial Life: A-Volve” Complexity, vol. 2, no, 6 (July
1997), pp. 13-21,
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27 g FHE 92 & W38 (Jon McCormack)2] {ofl#ll(Eden)) (2000—-2010)
= 5 7 UHER4), o] 252 Aot Qe A= 7EA ASAAEA|
0] ohd $Hde o= QA EHAl AT ofldD o] A4/ g & o]at Q1
23F e A (Evolutionary Sonic Ecosystem) Q-] A=
gel ARASS 2218 BT MEWA Tl Hod T EAXES

Al Zsketet.” 2<% kel 2l 71
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38, Christa Sommerer, Laurent Mignonneau, “A-Volve,” Leonardo, vol, 35, no. 5 (October 2002), p, 481,

39, (OlEh ol MAI0l= b, =2 (biomass), S et= 37tX| R9| 7|2=20] st MEX|
=2 2go2H sgotH, sigE XAS X0 221E 4 U, MSols XAIS0] Efo{L Al
Aloll CHall H2 UX] ZatX|gH AIZH| XILFHAN Ho|of BE S0 HoE0t LAIKLE Ilst= BiHs f
Al gt Ciefet Ag|E WAL E= MANSE 2H40] MEe & ofLlzt 2tES dHHM R7(x|et 2
A Aolof] 26t m|EusS MM} Jon McCormack, ‘Eden, Evolutionary sonic Ecosystem, 2001-2010,"
https://jonmccormack info/artworks/eden/ (20203 42! 22! H<),
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. ASKIA AlZI=0l 7= ASHElAHI| ETE

Aaho} golat st ABAA o] s ABAFE HolF Zo] ohy
2 Qg Aol S Aol AgAEAle] FAYS Axch Anw

] =
2 T AAIEe] AR HGallofste Bt AES AlEEithY gHEo]
ek 9 5 = A (ife—as—it—could—be) & FEBF= A o] T152] 40|
2, A (life)2] Fofl B2 S = U=(—as—it—could—be) O|F o1F]= A4t
51 Y °

l < oA AL (EF)ZY] o] 5% o
AozA, ISolA 7H SAol Bz oItk 15 oFdAk A || of
(Arantza Etseberria)®] Ha e, 25504 AMSEHE ZROHS =9 52
o] &2 wdlof| Ix|= Zlo] of g} AH/QlF Aol o] EREE FAIE Al
T E A0 life—as—it—could—be &] FAIZ Q] HFAlS ALl ‘AR A2
& AxE Yelhl= d%9] Ad(instantiations) 0| 2fal 46}

5220079 ol 20208 FA7HA], T2 Avhal shefeke 242 o
£ o HHAE gt 15748 o9l ‘ﬂ%x}fﬁ’ Ag]z= Azbslar 400
9] o) AL Bfigtth. & AFtollM s Tl E517F A A
= 7P & sed & ol BEAE 91t EPO‘:HP e olEolU= s
9] A7/ ZE(Time of Doubles/Flux))(2011)*, (THE 3} (Archipelago)) (2013)*5 4
(XA A (Inhabitat)) (2017)%, (CLHARS] HZ(Conservation of Shadows))(2017)"

5o FAOR QAN ] B nATIA ), olef3t AEEL, A%F

40, TOIZMENA QtollM2] AR R X|GIR, Graham Wakefield QIE{S.,, Aliceon: Media Art & Culture
Channel (20118 52 32), https://aliceon fistory.com/1786 (20204 1€ 12 <),

41, Graham Wakefield - Haru Hyunkyung Ji (2009), p. 598,

42 Arantza Etxeberria, “Artificial Evolution and Lifelike Creativity,” Leonardo (June 2002), p. 276; Graham
Wakefield-Haru Hyunkyung Ji (2009), p, 597.

43, QUZXISTA|2|= ZAE “Artificial Nature” AIO|EE &I& HIE https‘//am’fic'\alnature net/.

44 Mg ADPD|s, x|z, Efo|H|O| CIXIZEO0tE HAE|E, ZKM Soil AX|.

45 M2 A MNEUHA 1SN T2A La Galté Lyrique XAl VIDA 16,0 Art & Artificial Life Competitiondi|
A HOllA 4,

46, 0=+ AMEL HiHFEEO] Of210] FstEFE 221 MOXI, The Wolf Museum of Exploration+nnovationOf| Al A=,

4720173 SeMAZI Tl &2l (Requiem for Hybrid Arf) & h FHLIC E2E0|A FIA|
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FAYILET LuaAVES o] 8-8f A|FZtA o= ghsolzl QIFARA o] AYe)
A 3A A7 22 Q) 7] S substrata, JF) T EFOZA 0 S}
el F2lole F7IAIEES WEAE, agenw) 2 HJHT K540l &
AghAo|n] 2APHIHEIR] 7152 BESH 252 7] E(the building
blocks) J4# ofU e} YA A X1t el o] YEglo] Bl 9F24Ql 37 Alegt
t}, o]t 7% SARFEHE A (pseudo—chemical) 3314 Q1 1] A (particles)
o] Xt Mit PrE 7H Hho 2 EAfsl= nlyAES B4t oy
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5. " U 258 doy mRsed, 8740

o X 9 oldAE Agsiol, 854

= Flall AlGelA olvAE weket &

i oftzl, 2gks w7 fls 549
H o1 (QUSKA MEfA e 72 78 24 s
(Elementary Components within a Artificial

Nature Ecosystem)) (£X{: Graham Wakefield & 7].}%1/(-])% x]_/l\_‘o:‘_]_-];]. /%17(]—.% %3“
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H. Hyunkyung Ji, “Artificial Nature: Immersive
World Making,” 2009, p. 600) H3} o 1R E A

48 90|32 Z= o} 9&2| AD|A(Wesley Smith)7} Lua L2122 AHofofl 7[HtsH 7HEst AIM2t 25t m27
2y e Aits Soff A, 37, Alztat F2F HEol MAZt 82 7tsotil of=
3 etZol,

49, Graham Wakefield & Haru Hyunkyung Ji (2009), p, 599 &=,
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ABAEA L] 2 2 Anit 25 v2n, OEshut 4ADe] 73
S5 i, A= OEIFJ SOz =), Yolrkee] W okelolle o7
o] 901, 11 Hoﬂ AR ATt 0131 ot f71AEol
Ale RrIAES S& W 9
o ‘ll‘l‘]g 71, of Te Zivleh 22 v % |7
S H2ed 22 Ede JA 22 3719 3k ol =
ot ool Aol &2 Ale 2 the NS %R Ao A9
EAA= | A7F Eold wf itk 71 7i7te] YAk thE R IAE
oA ofUAE deth o7] Z2 AeAdE 2 AN HE A
Al Ak Ear7]of A2 7jA| 9] Bolr) Elm gt rojke] TIAtel gror
s e, o= e A 4 B 7 R AIES] BEH AT A

X
e

ol
)

A ARz 0] AESIA 22t ks vwzau} P w2 S
L AL HoluA BekAe] $AYUo) HBAE

20 3522 SAolck

2) 213t} Heo]

o] %A Rl 5L Mol f7IAES

242k A G Hole) S Atk

o] A= A 7153 163 e R AslEY | o3t FpIss &
7IAE 49| et A a4 Aol e FH, Uel, BlE
B, SRR =S 2ok A71AE2] el whestod, 2259 &4
o, WAsh, v, A%, B, SHA AL 5O AES wEolunh BEA
2 7ol Q= AE7)E] SH-(-7XA 0] (lateral —gene—transfer: TGT) BA] L

2§04 RSl Ak, ol § @x}t aelz ARE oA §7]
1 it WEAEe] selw ¢

Al et BAS 2ES PIRE] HEH SIS A

Sh= A (selective pressure) V0] HAYSF=H], 1AL YFA| Ak} thE 3
50, MEQI0 |2, KIS OIHI0IHIE EESHS FHZ0l X8I0l A0l F2lst HHS 2= HHZ A
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Ak 220 OREE St S TRe) A toll A Beh4 v = Ea)
4

B
YA O 2 (endogenously) AHEI T, ThA] Haf el 542 71411 14 H 2
o =

5-0] 3 Shp(fitness function)o] 2J8l|A 2AE|A] ¢F=r} @8] AFAY
B A koA AEAHG7IADE O] EHAIZ] Z42ke] HARIRRS: &R0l 5=

3l HFde S =T, ol WA AdEdEe S8l KskE o]ofA]aL,

ol 7oA o] SA LR YehA E= Zlolth

|4 el AAFAAEAY ZStel drshA At AAlE A
EAsh= B H7IAIES AAIEY fIRIe A S 2E7] Sls 2 2
A-g3t7] el 5l 48| ound)E-S XISHAIASITY, X8kt flo]3d
e WA de Y Ak ek QA Algj2o 35 54E 8 2l
SAEHAY WE A7 7hsE aaFo] o] S99 2 oA JEA
Z7 24 (ontological) HE-S aljof ghrfs2aL & v} Qi) o]F AFARA ¢
ois BE f7IAIEC] U 42E E3t ojd S 4TS Ad AeR
AREE] L QlE}, 0]F9] ARD-E dl& A, ASetn]S] AEA = A 2

252 HlolEE AldlstA siAlshes 2 ol wheolAled], A 1t
o] 2xejot 71 7HA 9] el A RA AT 1A, WEE, Aol A|E o
2] B3 IS 2| HH, 1SS 3kl 9l f71A1Y] A=
o] HolF= Alugt Wstel| whet thekatA Wgith, E A2l THAlE] A%
sHAY ZEhglol whet Uk -2 A 2] F2(dense clouds of sounds) @ 2 W&
w75 gk, o] IS M3k Sl Eefuhs AlZHAQl BiskEe] A7)

o
N
N

BN ZAg MScte YEX, st Ee 221X 2015 Uit s 2| MMHIISIHARY,, 2008,
https://terms naver.com/entry. nhn?docld=4289008cid=602618&categoryld=60261 (2020 32 212! H<).
MAKOIAMC] S SHARARIE L 24, 2|1 ZHXAe] EXf §)2 & = HAISIA sig MAK
off MOPLEE GH= 20| =it AB R, Tot= A2 ME| H2t 1, 2013, https://terms naver.com/entry.nh
n?docld=24310818&cid=42526&categoryld=51378 (20205 32 21 &),

51, Haru Ji & Graham Wakefield, “‘Endogenous Biologically Inspired Art of Complex Systems,” Art on Graphics
(Jan/Feb 2016), p. 17.

52 9 2, p. 6, p. 19, (47[0lM X[StRet 0|5 EHEE EAHEX (ontological) 0l2t= 80 A&, EXH,
225 HAlel 242 ololsh= AetA o|o] iz Algstn .

=282
53 % 2, p. 17.
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A3 $A A -S(nature—likeness) of] T3t
O] m|eks F-Hhe Ao)7] wiol, Agel Azt 1efgt A9
S Y BEE AFAAHA L rEAZelA T
2, Ao FH EA R ST 4= gli= A o] 3 Yo
o 1 B0 S ol9A YA o2 [RIsHHA ARt A AlEE
U AI7to|t} S AFEuttt o hEANE 152 wEAbEo] gt
ejA12] HFE AlEdloldx}t A iAo r oS = Qs Aol W
7F W Adigt tAaZdoj(a=d), AdHE e e, 1(E) = A-Ehigh
frame—rates! HFR)}-& A 3D 37tet] @ 5O AR 2 1w o] 74744 e
Z/JehH A, XA 7, vlo] A (ambient microphone), AE+E AT F, th=
o] gy Z2AM, 1E]ar Zlo] G4 AlA 7HHEHRGB-D Camera)@} 7] 4]
& B2 g HolEE wEA Agstr] flel =7t whE AlolE B FA
A& ARES= A2 Alow—latency: LLPA| 28] 5 Th52] Qlgfukao] =y
Elo| X5 ARgRITE £ QlEH o] A T o] A THH 0 & S
A SO BM, ARGAHEEAD 7} Qe Fo] A0 EAE IAGHA] (L AFIA
A 7HFAAE AT 4= Y=F 3 Aot} o]= £ (Jay David Bolter)2} -1
FEA](Richard Grusin)©] "&u 7]} (Remediation: Understanding New Media);(1999)
oA AT Frgeh ulul 7}/ (transparent immediacy) 1} F5h= 7i'do]7] = 5}
o}, drkd o g By QlEjgo| A THYEAAANA 7S T4 &
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54, Graham Wakefield & Haru Hyunkyung Ji, ‘Becoming—there: Natural Presence in an Art of Artificial
Ecologies,” Proceedings of 2013 International Symposium on Ubiguitous Reality (2013), p. 11,

55. Graham Wakefield & Haru Hyunkyung Ji (2009), p, 599,

56, ZFE 2| input} output AfO[2] TFFHOIM XS Z Ao Hl2 SHOIE=S of
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A CAVE57°ﬂ Hl El% TFEROFE ] 7 %‘iiﬂoiQAHoSphere)”—% %ﬁﬁ
3 s = vk 222 Y™ o] Y| L& EH| (Nicholas
NegtOponte)ﬂ Ardst AAE, 7HFAAofA AAll(the rea) & YT EN A
A == st A7lo] QS (being—there) O] 7S ABHe dle &ulA 0]
ATk ey A "J*ﬁ‘iﬁ%ol, AAE sk oA E‘?Jb‘ﬂ«l VRAA|

= 1 ARARE A7 544l € ofet MEA Fe N, JAFHEHAE
Ak A A R S 4= Qs ©Ho) ‘Rla’iﬂ}.ﬁ“

ol5 Hesly] Pl A7 WHIAlOlA S glofar, FAZ oA FA9
7P 3] 58S AEdhe SR A Mixed Reality) S WHE7] AIAREHCE
(0]%9] A7HZE(Time of Doubles/Flux)) oA+ 3D ZZ2 A H0o
SEARE Ho] opd ek g7k qho] FRRe A4 e HA| ¢F
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t}, (442 (Inhabitat) (E3F 6)2} <c}
Z3)|(Archipelago) (ZH 7)ofAl=, &
A1) IS AA o2 =
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5. XIst=et e 4 .
2H/55), 2011, QIE{HE|E %E*E*il . Zyst W AEjESA] o] s &
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57 Cave Automated Virtual EnvironmentQ| QXt2 7IASIAI0| R Bis st
58, AlloSphere= {tEF HiHtzh Zi2| Lot TS0l = &S| SUH A=, 26719 T2HE7} 3 &
2 E S0l FAET 56719 ALIAZ ARIE TEEoZM A, FZA QIHHEH|EIS Xﬂ*O*E%
The AlloSphere Research Facility, University of California, Santa Barbara, http://www.allosphere. ucsb,edu/.
59, LZatA Wa2Ee|, "TIXIZolc),, Sl (H), Me: AHFLAOEA, 1995, p, 111,
60, Haru Ji & Graham Wakefield (2016), p. 17.
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=86, X[stEet JaiE doj3EE, (MAIXD, ZE 7. XstRet JeiE dlo|ZEE, (thEal),
2017, QIE{2HE| 2 SEIAIR| QIZAYEN A 2013, QE{HE|E ZFHR| 2

M3 e AAAE BET T $lo] JITANAS FARLO.ZA BAH
QP 4 9l BHRYS FAYTE BYRLL ol Bl x5 Atz
ARFES] 1T FehE E2slo] A7 BHPE Fof QL oluly
Ve F71o] chA] FARRO 2 7P BAL A 714 o)tk 1
E3H 1 3] el whe] AX|7Eo.R ofojx|rlo] we Yelrh
AAE MRS BRIl S BAL ARlthe rea) S 93] 2215}

s 2] 9B @rﬂoﬂﬁ o 1} F 2&3HA @ Eilﬂol’\oﬂ X4Je =,
E M) RS A AZEE, A7 QUTHbeing there) = YA TEA]
(telepresence) 9] 7FZat 37 ?‘;{‘—"é% t AA7] wjZolct, 12k-(Oliver Grau)
£ THlE, dFHA EeR
O 7oA, EHAAUR AT F A|=E(Paul Sermon)®] (FHutE =2y
(Telematic Dreaming)(1992)& o2 o], @247 AARZAL B8t o]y
Ao Mg th= AARte] dojdo Ry anks w7k A1 (the same
time)ol| ©Jf ©f ZakA] WA RekaL Argeh uf Qlek st 2|ehee} glo|ad e
olg|gt A1 JIEUH-S FlafA TEAte] HGS ARIA Y Aets] whdst

(Virtual Art, From Illusion to Immersion);

61. Oliver Grau, Virtual Art From llusion to Immersion (Cambridge, MA: MIT Press, 2003), p, 275,
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63, Graham Wakefield & Haru Hyunkyung Ji (2013), p, 12
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65, Haru Ji & Graham Wakefield, ‘Conservation of Shadows: Shared Physicality Between Worlds,” ISEA 2019,
Gwangju, Korea (June 2019), Proceeding, n.p.
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Astract

“Artificial Nature” is an art installation series and research project by Haru Ji and
Graham Wakefield. It is a kind of artificial ecosystem, created by computers through the
principles of complex systems, inspired by nature’s creativity and biological mechanisms.
Artworks of the “Artificial Nature” series are embodied in immersive mixed-reality
as an Interactive environment in which viewers are included. In this essay, I trace the
history, meaning, and the technological methods of Artificial Life (AL), and summarize
the characteristics of the emergence and self-organization of AL art, and then described
the development of AL art from the 1990s to the present. Focusing on the “Artificial
Nature” series, I examine the significance and implication of the technological method
of artificial ecosystems using genetic algorithms, as well as of the mixed-reality
installation method that maximizes the ontological role of the all perceivable elements
within the interactions with viewers. The “Artificial Nature” series conveys the aesthetics
of the emergence and generative creativity of computer-based art, which incorporates
the concepts and techniques of artificial life into art, and reflects the philosophical quest
for aesthetic meaning of artificial ecosystem, in the age of ‘changing concept of life’ of

the 21st century:.
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