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ABSTRACT

The object of Artificial life research is the naalirfeatures of life and life phenomena of artificeystem or
computer programming language system. The resea#raltificial life is accompanied by the thirteemtérnational
Conference on artificial life and growth. Twentyefiyears ago in September 1987,the first Artifcitéd Work shop
was held at Los Alamos National Laboratory andghbsequent Alife workshops and conferences havehusted

in the US nine timegLos Alamos 1987,Santa Fe 1990&1992,MIT 1994,UCL281Reed 2000,Boston 2004, East
Lansing 2012 ,Japan once/Nara 1996’ ,Australia once(Sydney 2002,England once'Southampton 2008, and
Denmark onc&Odense 2010. China’s artificial life research has just starteset up a research organization, held a
number of meetings, published nearly 200 papernstheurelevant research has caused by differentadioraxperts,
scholars, which is the great future of artificigel research in China.
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INTRODUCTION

Artificial life (referred to as Alife or Al.definition has not been fully reached a consensuisis generally accepted
Renton’s definition. He thinkgrtificial life is such a research field:it attengpto extract contained in biological
phenomena under the basic principle of dynamicsirtderstand the life, and other physical media (sasha
computer) to reproduce these phenomena, so thall ihecome a new experimental operation and tegai™

Although the field of artificial life and artificlaintelligence fields has significant overlap, libey have different
intention and evolution. To study whether and howdalize the simulation of intelligent artificiatelligence
research, early in the computer after the birtimitial stage has arisen, however in an attempeteal the natural
behavior of artificial life researchers, lack ofntact between each other, until the end of eightss century,
researchers began to create groups, establislganipation, promote subject field forff.

The natural essence of life features mainly incluge is individual or individual differences. Faifferent animal,
different plants, in appearance, internal strugtisehavior, physiological function, living habitsabitat, growth
process and other aspects are all exactly the sEima.is to say, the natural life personality satich asvorld no
two same leaved he other is common. In tieersonalityof common namely the natural life have the functions and
characteristics of mating breeding, genetic vatithe survival of the fittest self reproductiogyolution,
self-optimization. The natural life have the pracesd performance of growing, the new supersedeslith The
natural life has a stable internal state, to adaphe external environment, the dynamic balancthefself stable,
adaptive, since the coordinated function and cheariatics, in order to proteins and carbohydratesha material
foundation, gene control and dominati&h.

Natural life is perfect. The so-called artificiafel can't be perfect, which are partially have matulife’s
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characteristics or traits. Usually those programsystems which have the most natural life ess@maally require
in addition to having the characteristics of biotay organisms) known as artificial life. Therefprgo-called
artificial life such as a computer program or thetwork language system as the carrier of the mayfuily
equivalent to the natural life. In addition, adiél life is not only the natural features of lded the phenomenon of
artificial model, simulation system, the naturahggc offspring, replicating variant function, also can extend the
functions a[rsw]d characteristics of natural life, dxab the improved varieties and evolution of functt&milar to
natural life.

2. Review of Foreign International Conference Of Atificial Life Research

Since Renton put forward “artificial life” in 1983rtificial life research has gone through morentB@ years. Now,
The independent research status or subject abdiftcial life” have been the international academecognition.
International journaldArtificial Life which launched in 1994 and published by Mit pubhg is authoritative
publications in this field. Resources of artificldéié is very rich in network. Atrtificial life’s oline gardenZzooland
had been reported specially IScience “'So far, the artificial life academia hosted inteimzal academic
conferences 10 times.

2.1 Artificial Life [J

The world’s first artificial life conference was IHein Ross Aladdin Moss ,New Mexico,the United 8tabn
September 1987,which is known as artificial lifgeAL | ). The collection of this meeting included papers, mainly
distributed in 5 aspectartificial life research theory, the phenomenorlifef simulation, cellular automata, genetic
algorithm, evolutionary simulatiorRenton delivered a pioneering thesis entitetificial Life, he proposed in the
article artificial life concept, and discussesstam emerging research field or discipline of theaning of existence.
Rentc[>5r]1 is recognized as the founder of artifigfel lesearch. The meeting marked the birth ofiaiif life research
field.

2.2 Artificial Life [J

The world second times of artificial life conferenwas held in Santa Fe, New Mexico,American on Uiy
1990,which is known as artificial life Il ( AL Il.)The conference’s collection included 31 papérs,dontent have 8
parts Of divided into general, self-organizationplationary dynamics, development, learning and li@n,
computation, philosophy and emergence, the futRenton'sthe edge of chaos of lifend John Koza'genetic
evolution and computer program coevolutimeiong to the classié”’

2.3 Artificial Life [

The world third times of artificial life confereneeas held in Santa Fe, New Mexico ,the United StateJune 1992,
which is known as artificial life 11l ( AL 111). The of this meeting included 26 papers. The coritesatived genetic
algorithm simulation, evolution, behaviour, fithgs®files, group dynamics and chaotic mechanism atificial
life classic content, also discussed the appliogbiamblems of robot planning. Corzine’s “artificide: self replicate
spontaneous emergence and evolution of the setbvement of computer program” from the genetic paogming
algorithm discussed in artificial life researchtioé key mechanism of emergentk.

2.4 Artificial Life IV

This meeting was held at Massachusetts InstitutEeohnology in the United States on July 1994, Wwlgcknown
as artificial life IV ( AL IV). The papers collecn of this meeting included 56 papers. The contargdivided into
3 parts about special report, long and short. Vieoed the collaborative evolution, genetic operagoplution and
comprehensive of other methods ( such as neurabonk), AL algorithm, on the edge of chaos and lméiion, AL
modeling, learning ability, evolutionary dynamiasllular automata, DNA disequilibrium theory reszarthe
artificial life in character recognition, robotiesid other aspects of the application of relativeilye content®

2.5 Artificial Life [

This meeting was held in the ancient city Nara dapa May 1996, which is known as artificial life (VAL V).
More than 500scholars from all over the world atth this meeting. This is the first time that théfiaial life
meeting held in Asia. At the beginning of artificlde proposed, scholars in Japan have big atentin the first
international conference of artificial life Japa@esholars attended. This meeting was held in Jagaioh is a sign
of Japan to become Asia’s artificial life reseacenter?”

2.6 Artificial Life VI

This meeting was held at University of Californmathe United States on June1998, which is knowartificial life
VI (AL VI ). The theme of this conferencelife and Computation: changing boundarid$e conference received
approximately 100 of submitted papers, 39 of themfidl papers in this conference papers concentaate
introduced. 9 papers are considered artificialdifeew high quality work. This conference is maie paper relates
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to the calculation of molecular and cell biologyherl conference provided many new about the develogaine
process, cell differentiation mechanism and imm@sponse model of manufacturing’s new insights.

2.7 Artificial Life VII

This meeting was held at the United States PortR@ed college on August 2000. The theme of theezente is
review the past, look to the futurBpecific issues discussed include the followinge&ts: the origin of life, self
organization and self replication problems, inchgdartificial chemical evolution, the catalytic sy, the virtual
new supersedes the old and so on; developmentifiacedtiation, including artificial and natural mghogenesis,
cell differentiation and biological evolution, geregulatory network and so on; evolutionary andptite dynamics
problem, including artificial evolutionary ecologgyolution and its influence on biological tisswolutionary
computation and so on; robot and intelligent agantduding evolutionary robotics, autonomous adl@ptobotics
and software intelligence body; communication, atodiration and collective behavior, including theeegence of
collective behavior, communication and the evolutid cooperation, the language system, social systéeonomic
system and socio technical system and so on;catifife techniques and the application of the moels, including
industrial and commercial applications, evolvaldedware, self repair hardware and molecular comgufinance
and economics, computer games, medical applicatiedscational application and so on; epistemology a
methodology, including artificial life ontology, egeemology, the ethical and social impact and sdlé)n

2.8 Artificial Life VIII

This meeting was held in Sydney on December 2062.rain discussions: the origin of life, self ongation and
self replication; differentiation and developmesiplution and adaptation kinetics; robotics ancdaamous Agents
problem; communication, collaboration and colleethehavior; artificial life techniques and the aqggtion of the
methods, artificial life simulation and synthesisls and methodolog§?

2.9 Artificial Life IX
This meeting was held in Boston the United Statesune 2004. The main content is robot show. Wuolfreas

invited to make a speech “a new science and aatifie in the future”**!

2.10 Artificial Life X

This meeting was held at Bloomington in the UniBtdtes on June 2006. The main content is a celebmaitthe 20
anniversary, as well as the development of cogmiéind expression, computational biology, complestesys and
networks, some achievements of open probléfhs.

2.11 Avrtificial Life [

In 2008 The Eleventh International Conference difi@al life ( artificial life XI ) was held in tle British city of

Winchester the University of Southampton on Jun@82 his is the first time that the internationahference on
artificial life was held in Europe. This is alsoetliirst time the conference papers were pubishedhbyMIT

University Press online publishing, and were free @ongress and the public to display the meetasylts and
submit papers. The conference received a totalosénihan 250 delegates submitted 275 articleddirog 145 full

papers and130 abstracts ). 95papers and 85 abstraw selected to speak at the conference. Thesdiso held a
series of sister conference, such as the Europearie@nce on artificial life. An important featudd this

conference is making a large number of differemindim experts, scholars into the field of resealmbght the
physicists, chemists, biologists, computer sciétisngineers, economists, geographers, lingyisig;hologists,
anthropologists, philosophers, mathematicians, crarss and artists to come together, to exchangesidad
inspiration. It also makes this the conference brezan important meeting, and even the logo of tibermational
Conference on artificial lif€?!

2.12 Artificial Life [

The Twelfth Meeting was held at University of Sari Denmark in Odense Denmark on August 2010. This
meeting theme iartificial life simulation and synthesisthe conference logo ihe synthesis and Simulation of
biological systems international conferendée conference papers presented more conceniratealv to in the
actual scene to survive, to obtain a positive dgwelent; for natural life simulation, synthesis gmduction,
survival environment analysis problem again tourgher strengthened; this also makes more in #id &f science
into the field . This meeting deep the consoliatbf this concept: Conference on artificial lifleel a big tent,
different scientists, experts, scholars came th teexchange, there is no threshold, no limitsreview, as long as
you are interested in artificial life, you can coherel™®

This conference get 200 papers.156 of them passkd accepted for the conference papers by peénofsucome

from 34 countries.4 papers were selected as theokeyspeeches, and other papers made 15minutes gpeach
and5 minutes to discuss, this conference is a dynaonference. keynote speeches and group speecheay
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successfult”

2.13 Artificial Life 13

The Proceedings of Artificial Life 13 is the Thieteth International Conference on the Simulation Sythesis of
Living Systems, hosted by the BEACON Center for$iedy of Evolution in Actionat Michigan State Uaisity in
East Lansing, Michigan, on July 19-22, 2012. Thesns conference was organized into five submissiaoks:
Evolut[il(g]n in Action, Behavior and Intelligence, @&ative Dynamics, Synthetic Biology, and the Huntiesi and
Alife.

2.14 Other foreign Conference on artificial life

In addition to the 13 international artificial Lifeonference, regional international conferencesewgnadually
organization. For examplé&tiropean Conference on Artificial Lifeeferred to as ECAL"also have been held for 5
sessions, each session has a collection of papdsbsiped. ECAL has become an important forum about
international research of artificial life .

3. Overview Research on Chinese Atrtificial Life Fron CNKI
In CNKI (http://www.cnki.net) literatures, literates of artificial life have 79 (time up to 2012-12-20), these
literatures roughly as follows 3.1 to 3'9.

3.1 The number of papers published in different yes
According to the quantity of published papers sort

year 2005/ 2007 2008 2004 2006 2009 2011 2p02 2008
number| 22 20 19 15 14 13 12 12 11

year 2010| 2001 1998 2000 1994 2012 1999 1pP97 1995
number 8 6 6 5 4 4 3 2 2

3.2 The number of papers published in different soce database
According to the quantity of published papers sort

source database number
China Academic Journal Network Publishing Databage 130
Chinese Master Dissertations Full-text Database 22
Chinese important conference papers database 16
Chinese Doctoral Dissertations Full-text Database 4
the national science and technology achievemenabdse 4

China Core Newspaper Database 1

China Patent Database 1
international conference papers database |

3.3 The number of papers published in different Resarch project’s funding
According to the quantity of published papers gort

Research project’s funding number
National Natural Science Foundation of China LY.
National Laboratory of pattern recognition (Inst#wf Automation CAS) open projects fund 3
National high technology research and developmegram of China (863 Program) 2
higher doctoral scientific research fund 2
Chongging Municipal Science and Technology Comnais$iund 2
State Key Laboratory of intelligent technology aydtems (Tsinghua University ) Open Research Fund P
Natural science foundation of Shandong province 2
Beijing City Board of Education Science and TecbgyglDevelopment Fund 1
andsoon

3.4 The number of papers published in different Lierature published sources
According to the quantity of published papers sort
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Literature published sources

er

According to the quantity of published papers sort

numbi
Computer Engineering and Applications 8
Pattern recognition and artificial intelligence 7
Computer simulation 6
Study in Dialectics of nature 6
Northeast Normal University 5
Journal of system simulation 5
Chongging University 5
Journal of Nanjing Forestry University ( socialesuies edition 3
Computer engineering and design 3
Computer application 3
Jilin University 3
Science and Technology 3
Popular science news 3
Complex systems and Complexity Science 3
Computer application research 2
andsoon | ...
3.5 The number of papers published in different Auhor’s work unit
According to the quantity of published papers sort
Author’s work unit numbe!
University of Science and Technology Beijing 19
Chongging University 11
Northeast Normal University 7
Jilin University 6
Institute of Automation Chinese Academy of Sciences 6
Tongji University 6
Guangxi University 6
Zhejiang University 5
Beijing Normal University 5
Qingdao University 4
Beijing Institute of Technology 4
Southwest University of Science and Technology 4
University of Science & Technology China 4
PLA University of Science and Technology 4
Chongging Institute of Technology 4
Chongging University of Technology
Donghua University(3), Nankai University
Chinese Academy of Sciences Institute of computegnology
andsoon | ...
3.6 The number of papers published in different Lierature author
Author’s name Author’s work unit | numbeér
Xuyan Tu University of Science and Technology Bujji 14
Xiaojuan Ban University of Science and TechnologyjiBg 9
Yixin Yin University of Science and Technology Beg 5
Rui Gao Guangxi University 5
Zushu Li Chongging University 4
Hongjuan Chen| University of Science and TechnoBgljing 4
Guofeng Zhang Chongging University 4
Yonghua Zhou Guangxi University 4
Guowei Yang Qingdao University 4
Jianhui Li Beijing Normal University 4
Xiaolin Quan Northeast Normal University 3
Jianmin He PLA University of Science and Technology 3
Qian Xu Northeast Normal University 3
Huang Wen Zhejiang University 3
Yousong Chen Beijing Institute of Technology 3
Yuanyuan Wang| PLA University of Science and Tecbgy! 3
Ren Xiaoming Nankai University 3
Zushu Li Chongging Institute of Technology 3
Han Liqun Beijing Technology and Business Univegrsit
andsoon | |
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3.7 The number of papers published in different Suject category
According to the quantity of published papers sort

Subiject category number
automation technology 94
computer software and computer application 43
biology 18
Philosophy 8
natural science theory and method 6
computer hardware technology 3
Biomedical Engineering 3
arms industry and military technology 2
nonlinear science and Systems Science 7
the art of calligraphy sculpture and photography 2
psychology 1
ethics 1
industrial generic technology and equipment 1
Internet technology 1
telecommunications technology 1
environmental science and resource use ]
light industry 1
handicraft industry mining engineering 1
clinical medicine 1
highway and waterway transport 1
sociology and Statistics 1
business 1
macroscopical economy management and sustainaEégenent 1
andsoon | ...

3.8 The number of papers published in different Chiese key words
According to the quantity of published papers sort

Chinese key words Frequency of use
artificial life 125
artificial intelligence 16
genetic algorithm 14
evolution 12
the complex system 9
emergent 8
behavior choice 8
a cellular automaton 7
cellular automata 6
generalized artificial life 6
digital life 5
emergent cluster 5
artificial life algorithm 5
artificial tissue 4
complexity 4
simulation 4
multi-agent system 4
the virtual biology
combat simulation 4
emerge in large numbers 4
emotional 3
image segmentation 3
Life Sciences 3
computer animation 3
artificial society 3
life behavior 3
evolutionary computation 3
virtual reality 3
L system 4
behavior characteristic functior] 2
artificial life algorithm (ALA) 2
war system 2
Agent modeling and simulation 2
current behavior 2
integrated simulation method 2
virtual fish 2
swarm intelligence 2
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hiding behavior 2
key frame 2
artificial fish 2
the complex adaptive system 2
animation engine 2
analog 2
embedded systems 2
intelligent control 2
strong artificial life 2
sensory-motor intelligent schem
the philosophy of artificial life 2
behavior selection model 2
artificial life system 2
artificial life and natural life 2
behavior simulation 2
self-reproduction 2
2
2

[
N

virtual plant
Agent
image processing 2
functional 1
andsoon | ...

3.9 Cited more than 10 times literature

Cited more than 10 times literature include: [1]/ARM-a support artificial life modeling object orityd simulation
platform. Hao Ding, Xiaoping Yang. Journal of systsimulation,2002-05,95; [2[ from artificial lifeotartificial
societies -- complex social system current situatiod prospects of research on Feiyue Wang,StemkilR&en.
complex systems and complexity science,2004-0138@he cellular automata and artificial life resela progress.
Guang-Wu Yan. Journal of Jilin University (scieremtition ),2003-03,37; [4[ artificial life: explorgnnew forms of
life. Jianhui Lee. Journal of Dialectics of nat@@)1-07,31time; [5] “artificial life "research progss. Yongguang
Zhang. Bulletin of the Chinese Academy of ScierR@@0-05,26; [6] research of artificial life for cputer
animation-the self-reproduction model of artificfdh. Hongjuan Chen, Xiao-juan ban, Xuyan Tu, HagglLu.
Journal of automation,2003-11,18; [7] review offaitl life research. Haifei Yu, Dingwei Wang. lmimation and
control,2004-08,16; [8] artificial life. Dengyong hdu, Ruwei Dai. Pattern recognition and artificial
intelligence,1998-12,16; [9] the trees growing camep imitation Really-a problem of the artificiale. Sheng Xu,
Zhendong Yuan. Journal of Southeast University fura science edition],2003-12,15; [10] developmend
Research on artificial life. Jianmin He, Yuanyuamanyy. Journal of PLA University of Science and Textbgy
(natural science edition),2003-07,15; [11] artdidife simulation analysis. Pei Jiang, Hongyan ‘@/alingan Yang.
Changsha Railway University,1999-06,15; [12] ovewiof artificial life. Diming Ai, Hongjuan Chen, Ab-juan
ban, Xuyan Tu. Computer engineering and applicat#02-01,15; [13] virtual cells-artificial life rdel. Yongdong
Sun, Jian Tang, Tong Shang, Mingsheng Zhao. Chimeskicine Magazine,2001-11,14; [14] artificial léencept,
content and method. Hongjuan Chen, Xiaojuan Bamifj Ai, Xuyan Tu, Hanqing Lu. Journal of Univessibf
Science and Technology Beijing,2002-06,14; [15]dbmputer artificial life. Ruian Hu, Jiyang Hu, SKu. Science
and technology review, 1994-12, 14; [16 ] based@metic algorithm demonstration system design. iagpWang,
liming Cao, Hongbao Shi. Journal of Tongji Univéyrdinatural science edition],2003-02,12; [17] théfizial life
Life studies. Bin Wu. Journal of Southwest Univrsiof Science and Technology (natural science
edition),2002-09,12; [18] from the complex systewni the perspective of the theory of artificiaklifievelopment.
Xiaoming Ren, Baohua Luo. Studies on Dialectichature,2003-04,10; [19] life based combat simufaticodel
study. Jianmin He, Yuanyuan Wang. The computer lsitiain,2004-06,10; [20] the artificial life methad computer
animation —* artificial fish” modeling and generaji Xiaoyuan Tu, Hongjuan Chen, Xuyan Tu. The wafd
software,2000-04,10.

4. Books published in China and the academic confence held in China

In China there have been more than 10 publishedographs related to artificial life. For examphrtificial
intelligence and artificial life(Shaozhong Cao, Xuyan Tu, publishing house oftedas industry,2011)The
complexity of artificial life research metho@iduifeng Xue, National Defense Industry Press,2(iicial life
(Guowei Yang, Science Press,2006gneralized Artificial life(Xuyan Tu, Liqun Han, Hongbo Wang, Science
Press,2011)Digital Genesis: the new science of artificial lit@ianhui Li, Jiang Zhang, Science Press,2006),
Wireless sensor network and artificial lifXiao-juan Ban, National Defense Industry Press@0Toward the
computationalism: digital age to create artificiéfie philosophy (Jianhui Li, China Books Press,2004he secret
life of machinegXiaogang Ruan, Beijing University of Posts andeteimmunications press,2003he secret life
of machines(Xiaogang Ruan, Beijing University of Posts andetelmmunications press,200%rtificial fish
(Xiao-juan Ban, Science Press,2008Yynthetic biolog¥Kai Song, Science Press,2010.}oftware” research and
application(Guangping Ceng, Xuyan Tu, Hongbo wing, Sciencef2607),and so on.
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Generally speaking, Chinese scholars in contadt aitificial life research field is late, the aidifil life research is
still in its initial stage of development. Until gust 1997, the first domestirtificial life and evolutionary robots
seminar is jointly organized by the Chinese AcadeofiySciences Institute of systems science, Institot
automation and Huazhong University of science amuthinology of pattern recognition and Artificial éfiigence
Research Institute in Beijing. The activity invitdd experts made 15 special subject lectures, dsrlisted
artificial life and complexityand robottwo special subject study. It is important for m&hinese scholars to pay
attention, understand and add to the artificiad liesearch field. This seminar became the offistalt of the
artificial life research. In October 2002, the ffiastificial life and Its Applications academic derence was held in
Beijing organized by the Chinese Association fdifiaial intelligence. In July 2004, Sino-Japanestficial life
conference was held in University of Science anchfielogy Beijing. In September 2005, Chinese Asgam for
artificial intelligence held second workshop onifmitl life. “?In November 2010, thehilosophical thinking of
artificial life techniquesseminar was held in Tongji University. In Octol2érl1Chinese Conference of artificial life
and intelligent robotwas held in Hefei University of Science and Tedbgy of China. In addition there are some
artificial life research organizations, such @sinese Association for artificial intelligence boinformatics and
artificial life professional committeand so on.

CONCLUSION

Artificial life is an emerging interdisciplinary mmce. The research fields include computer sciebadogy,
automatic control, system science, robotics, plsysibemistry, economics, philosophy and other pliss. The
object of Artificial life research is the naturaattures of life and life phenomena of artificiab®m or computer
programming language system. Research is focuséukeaartificial system model generation method, &lgyprithm
and Realization technologd§*

The current international on generalized artifidiéd research mainly involve the two major areasgineering
technology and biological engineering. The speaiisearch contents include cellular automata, aigife, digital
society, digital environment, artificial brain, dutionary robotics, virtual biology, evolutionarygarithm, cloning
technology, transgenic technology and so on sewsspécts. UsuallyArtificial Life mainly refers to the digital

world to create a virtual version of the artificidé and in the real world to create a robot vensof the artificial life.
[22]
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