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EB1E ATEGEE
1.1 AT Hmigd

1987 4, 7EFHE Los Alamos BFMHE K “ATEM” Hifx (ALIFED
L, Santa Fe BFFFT#Y C. Langton HRFE BB T AR TFATEMN T
MR, BHT “ATHM (artifical life, AL)” FRHMREREX, HATAE
R EMEABRER T RBAER,

C.Langton AA . Artificial Life is the study of man-made systems that
exhibit behaviors characteristic of natural living system (A LAEMBRXTRAER
M BRFIT NI ANERFH%¥EL), It complements the traditional biological
sciences concerned with the analysis of living organisms by attempting to synthesize
life-1ike behaviors within computers and other artificial media (EREESEZSE
AU A TR A AT A T R FER TR AR TR
¥8}%), By extending the empirical foundation upon which biology is based beyond
the cabon-chain life that has evolved on Earth, Artificial Life can contribute
to theoretical biology by locating life-as-we-know-it within the larger picture of life-
as-it-could-be GEXTHEZR M4 KRB RIHER b ESHLABREE R,
o omBNFFAAER EMTFEIRMOESR, B “mEFENERT, ALE
Rk BEXT TS A P 2 AL TR o

“ANLAMBRHREEESHREDRZ PHERDBREERREMR, HF
HEeBgsk b, mitEyE, EEXsHg, el —fEseEry M
k. ) .

“NTA®ER s, YAHRREMOER. Ea#EhE—RI4E
YR RA NS, PHEFHBRTFSASEAMELARSERERNE, RETESR
RS, BEARE, FEANTUA—TFTARAERFRERGE
. BFEERE. FJLER, 7 C.Langon BRH “ATER” HRERT, H
B brE “Hifg” AT4MR (AMERK). “BER ALEH (AHRLX). “4
R AT4ER (RERRK). “BER” AThG UMNRREL). “E5R&R” &
ATHM GNBRYS) SHHRE T FRUPIFRRS24%],



s AT A A

1.2 ANIAEMAFRAARE

1.2.1 “¥3&EH" R

Bl “BFddn” RISl By TEME A, BT Ea MEBA
THMFR, XA T.Ray WEFEA ittt A Tierra HLE,

T.Ray #84£Y% EEVEHALHEESTI AT B, HEFITEIRR
MIFEIE. CPU BH RBIE RS, AHFEMREEFERE, it HFES
AR, ATRREMEEIETITHIAMIELERER ., 170, FIRRE
BRI TN

BrEEMHI R —HEEMEAR TR E I (cellular automata, CA),
— AR 4T B SRR ML, HEA N THER - MIRE S, 81
TCHERAE N 1 300, BTEVERRMILN BE B VA5 Rt 2L
#, BUREIREYLN RPN L&, BEPL /RNE R L BRE RO RRITH, A.S.
KauffmanZ® A M5 T HEVLAT /R4

1.2.2 ¥Fus

Joshua M.Epstein il R.Axtell it B YL LRI T — MK “BEE (sug-
arscape)” BIELFHES . XA A L& 0] B BT 98 A Ikt &0k M2 5 i ikt
o AT AT SRI - ENEA, EEd&. O—BAAH NN
TR ; @ PMHMIWERFIE; OBHE. ITAESHEZNE, UAFEHE
MR ER Z R EAE AR,

VEHSRBSMTIE BRUASIERN, B&MTHETER RN A
T, SATLIRRZEEHRERE RN, ST hE R 8 & 2L
BE BRGNS, 8MTAERAREEE, VLU RERTE S
FEERHAAT HEZ BN, K, THENRESEEREGPRER

%E/‘JO
1.2.3 HFESHHE

B Keith Downing 3#H T — N “FRHREK”  (euphotic zone, EU-
ZONE) W#LBIKPFESHE, BRREMH®—FEBFE, HUNELS
AR F IR ST K E R ESRENRIAITH, ERA AWEM
WA, G AREN U TR VMK AR STRE, TR NERES
YRR R RS



F1E AL © 3

1.2.4 AL

HAEFRHRAEFEERBEMBIAR (ATR) B#ILRSKR (Evolutionary
Systems Department) BT HAFHERLERSE, XMHAEAKEEE EHMA
B, FRAREIENELER N “ALW (artificial brain, AB)”, ATIRNA{L
AERE B R MU BRI ThEE, O EEEAS B EHIE R E SRR, HEREE s
S EIL MBI T REEE R, TREAIEREFEMRT “EWR” WEa
QAL

1.2.5 BH{LHLEEA

Rodney A.Brooks $# T H#FIT M, &3t T HEKRIT BT
ERFE RGN A—BHBA, NTE—TFH, HRDEETURES
R 1/1000, BHENLESARBRIET B E F8p, HEi, Bagas
WERY, H “g” LR &MNFTIITHN IR G484 =W BR
8, FHXHEER DMIR SMEEANRGSD, B AL HERNR AT
REGESEMEIF RIEVE . S, MR B B A B 25
, HREME. AR R R 2 R L AR

D. Floreano il F. Mondad /i, Dt | Kheoera #18% A EH T — A 1L £ %,
1990 4%, Pattie Maes i “34 38 % 3] ” ( reinforcement learning) K W& SE LS 2
Genghis HLE8 ARIZEFTHMA . Takashi Gmi #5748 /UR OCT-1b HLEE A 32
BT, SHENBARMBAR B — A HFE, TEATAMYESHER
BEBIA B AT,

1.2.6 RiIED

AMI7E 20 H42 90 FERBYIFFEBIR MR B (visual creation pre-
cess)”o 1993~1994 4F, Christa Sommereer il Laurent Mignonneau 48 7 /i1y
B “TERITEYEE (interactive computer installations)” ~———A-Volve,
RPATUAE R A LAY, SENXEAEHEEETIL. 1995 4, fi4]
XERBHE BN R “Phototropy”, R PEILGES RS, EEITEME, 5Bl
REXEMEM, 1996 4%, i3 FREEMHBRMAEE T, WEig B
ML E BRI RE B TR, HET By s (genetic manipula-
tor, GENMA)”, TEXANRGES, HAAUSIEA LR RMEH FEfEHk, 7
PP HAITHE A-Volve H, il % ] LA-5 2E— 1 7oK B9 BB T v v 3h i )
YT EAER, X SRR A M T B S2 B R AL 300 L R AT B3 S
Aﬂ‘ﬁf%ﬁﬁﬁi?#ﬁ&%ﬁiﬁt&iﬂﬂﬂ%%%@Hﬁﬂéfﬂizéﬁm&m&%, iX



4. AT R

WY AE) “BiE" HEREBIEKPEES, A-Volve IEEHZHTE H A NHK K
. GENMA A ATABOLE R R B EIER . A LEMEBRIERER
FrogEmaEt, ARFAMITLERBRYN BUER",

AL XiaoYuan Tul™V AT A M kBT B3 E 8 R, #
AL A., JWMIT VR, ERTIEM BN MERLT, RIheET
“ATLf (artificial fish)”, FHHENERT “ALY" HEHERFE—E
Y., B3, BAMT R, AL&RFAEM VA Ak, AR,
DERATH. BAMEgFOrak. BMUFEHA, ATaERTREENS)
PATAHRIAEYE, ERT HBRAS ST, RERILEMITY. B, WM
'], ik, SHNREE, \TERAEEBTHEDIHATLES, ATERMN
HufEshE, \TefEeils BRI EEFEama, ERBEE
R R H B SRARRMLEEN. FERRIENTEE, BERIT
A, XREEPTH; BHEEANNMEATY, XA EEHRETY, EIRAE
8. BTEEEESE. HSH=ZREDHR P EUNSEE,

ALERBAZITAHANLIY, IATEGTEA TLYamERET
REFRIRG. BREMMEAERS ¥, Bk, BASNEEN, “BE
H&” ERAT HREMHH N EEE—BHASKNEEN, HEIERSE
AR EARRFAE— B AT 5 L,

BREVEVIA T Exd%, BT AWM E €15, BaHbaEbinem
EHHAR, B “ATH” HEEMMEAEBY, BATERY “GEG M
“HIEEL” FRHESIASIERAINE, BR T AT ashEReERER E shEmeE S,

AL&a B EMEANBUNERNTR, —EESALARETELAN
ERAHE, VRT ATAMRE SFMaFh, B—FEIATEGTRA LY
HIMERME T RIFEIBIF. #—B R BETHMA T EERER, |
m, BYATH, ATH%3MME MR, DERI—-MEMNNIYWER,
EUESRAS, AL, HHENRESET “ATAR . “ATER" %
Bk, FERMERR,

HBAE ATt BEEMIERRE, #—SHRANBRETE, &
MATEEADRA, RHATAMEEKY, LHAETF “PHYWESR (animal
logic)” #9. RANMEENHERIT HMRITIRE, Fot, BATEME “BL™
WHETIASEQIE, B ABR, MM, Bok “AT&” Bk
A1,

1.2.7 XENE
HEHEHR (BnREFATAEMWESE) FERBSAFTRGENE



13 ATHmER -5

%, BERERERYZ — WEHNAEEENRF. hTRETENEERER
AT BRI ERBTHER BN, FFUEHNHIERTZ, THEELE
IR B AR R Jepy 2 tE B, N LAEMT RN EENERREL
g, BEEERREECARPERE T EZ —,

1.3 "X AT A as il

1.3.1 JXATEGHERRS

W BRI XA LAGEE T HHT TEEE THE, SHT/ XATAE
M TCABE SR, Bl ARG RSN JURARIK R,

C.Langton 2 i A T ML EME XA FWG? £|S? C.Langton B9 “A
THa” RIAEMM TR FFE (OMREHE) s BMIARBONERAR SMT (484
ANTAEMELHER . %, RERF, RELTE, FFRTVES) R,
FEANTL A, 7€ C.Langton A TAMFERMERT, ATAMFERITEN L
BRI BT, C.Langton A TAMBESREMR XA, HEATEMNIREE
B C. Langton B9 “A LA/ JEBEHN TAE, IR KRBHA T AG%R0 R
B, MUELUAMRA T A eM, EhEE, C.Langton ZE3CHR [1] Fkit.

“I have been only partially successful, and the article should certainly not be taken as
‘defining’ artificial life in any way (FR{CHASTTh, TiLfTX s XEARNIE RN
ALE®R BEL).”

ANLAEMERERKAR. 1K, THRNEAMUGE C. Langton Fristay AR
HNE. NLAMNFRA M NTRE, Sd NEEE M “eE” A R—NE
AR, NLAEMAMULEBREGEN, MHEREREGYERANTE, 1F
X, ALEMmERABRRATEERBULKREY, HlEEERNES,
HHEAN M B S KT BiEEE, NESHEEMRMEES, TEBEARSEYR
MEEE, FTHRERMER, Sit, RFEEBRET XA &G W
B, AN TAMMRIRIFR RN RR T E R i s,

}J“ X AT A1 (generalized artificial life, GAL) /& “HRAM” MR, &
YR, 2 “RARLEREMOERESRIT MM AERS”, WAl T4

GAL= {NLP, NLB; EAL, BAL; VAL, RAL| (1.1)
AP, GAL—T XA THA (generalized artificial life) ;
NLP—K HAREMmERE (natural life-like property) ;
NLB—3HREMITH (natural life-like behavior) ;
EAL—T#E AT (engineering artificial life) ;



