
Bibliography

Abbass, H. A. (2001). A memetic Pareto evolutionary approach to artificial neu-

ral networks. In M. Stumptner, D. Corbett, and M. Brooks (Eds.), Proceed-

ings of the 14th International Joint Conference on Artificial Intelligence (AI

2001), Volume 2256 of Lecture Notes in Artificial Intelligence (LNAI), pp.

1–12. Berlin: Springer-Verlag.

Abbass, H. A. (2002a). An evolutionary artificial neural network approach for

breast cancer diagnosis. Artificial Intelligence in Medicine 25 (3), 265–281.

Abbass, H. A. (2002b). The self-adaptive Pareto differential evolution algorithm.

In Proceedings of the 2002 Congress on Evolutionary Computation (CEC2002),

Volume 1, pp. 831–836. Piscataway, NJ: IEEE Press.

Abbass, H. A. (2003). Speeding up back-propagation using multiobjective evolu-

tionary algorithms. Neural Computation (Accepted to appear).

Abbass, H. A. and K. Deb (2003). Searching under multi-evolutionary pressures.

In C. Fonseca, P. Fleming, E. Zitzler, K. Deb, and L. Thiele (Eds.), Proceed-

ings of the Second International Conference on Evolutionary Multi-Criterion

Optimization (EMO 2003), Volume 2632 of Lecture Notes in Computer Science

(LNCS), pp. 391–404. Berlin: Springer-Verlag.

Abbass, H. A. and R. Sarker (2002). The Pareto differential evolution algorithm.

International Journal on Artificial Intelligence Tools 11 (4), 531–552.

Abbass, H. A., R. Sarker, and C. Newton (2001). PDE: A Pareto-frontier differ-

ential evolution approach for multi-objective optimization problems. In Pro-

ceedings of the 2001 Congress on Evolutionary Computation (CEC2001), Vol-

251



BIBLIOGRAPHY 252

ume 2, pp. 971–978. Piscataway, NJ: IEEE Press.

Adami, C. (1998). Introduction to Artificial Life. Santa Clara, CA: Telos Publish-

ing.

Albin, P. S. (1980). The complexity of social groups and social systems described

by graph structures. Mathematical Social Sciences 1 (1), 101–129.

Andrews, G. and G. S. Halford (2002). A cognitive complexity metric applied to

cognitive development. Cognitive Psychology 45 (2), 153–219.

Angeline, P. J. and J. B. Pollack (1993). Competitive environments evolve better

solutions for complex tasks. In S. Forrest (Ed.), Proceedings of the Fifth In-

ternational Conference on Genetic Algorithms, pp. 264–270. San Mateo, CA:

Morgan Kaufmann.

Angeline, P. J., G. M. Saunders, and J. B. Pollack (1994). An evolutionary algo-

rithm that constructs recurrent neural networks. IEEE Transactions on Neural

Networks 5 (1), 54–65.

Arkin, R. C. (1998). Behavior-Based Robotics. Cambridge, MA: MIT Press.

Arnold, D. (1997). Evolution of legged locomotion. Unpublished masters thesis,

School of Computing Science, Simon Fraser University, Burnaby, Canada.

Atlan, H. and M. Koppel (1990). The cellular computer DNA: Program or data.

Bulletin of Mathematical Biology 52 (3), 335–348.

Aurelius, M. (167). The Meditations, Chapter 6, verse 5. Excerpt from (Bartlett

1992).

Auyang, S. Y. (1998). Foundations of Complex-System Theories: In Economics,

Evolutionary Biology and Statistical Physics. Cambridge, UK: Cambridge Uni-

versity Press.

Badii, R. and A. Politi (1997). Complexity: Hierarchical Structures and Scaling

in Physics. Cambridge, UK: Cambridge University Press.

Barnett, L. (1998). Ruggedness and neutrality: The NKp family of fitness land-

scapes. In C. Adami, R. Belew, H. Kitano, and C. Taylor (Eds.), Artificial



BIBLIOGRAPHY 253

Life VI: Proceedings of the Sixth International Conference on the Simulation

and Synthesis of Living Systems, pp. 18–27. Cambridge, MA: MIT Press.

Bartlett, J. (1992). In J. Kaplan (Ed.), Bartlett’s Familiar Quotations. New York:

Little, Brown & Company.

Beer, R. D. and J. C. Gallagher (1992). Evolving dynamical neural networks for

adaptive behavior. Adaptive Behavior 1 (1), 91–122.

Belew, R. K., J. McInerney, and N. N. Schraudolph (1992). Evolving networks:

Using the genetic algorithm with connectionist learning. In C. Langton,

C. Taylor, J. Farmer, and S. Rasmussen (Eds.), Artificial Life II: Proceed-

ings of the Second International Workshop on the Synthesis and Simulation

of Living Systems, pp. 511–547. Redwood City, CA: Addison-Wesley.

Bennett, C. H. (1988). Logical depth and physical complexity. In R. Herken (Ed.),

Universal Turing Machine, A Half-Century Survey, pp. 227–257. Oxford: Ox-

ford University Press.

Bentley, P. J. (2002). Digital Biology: How Nature is Transforming Our Technol-

ogy and Our Lives. New York: Simon and Schuster.

Bongard, J. C. (2002a). Evolved sensor fusion and dissociation in an embodied

agent [online]. In Proceedings of the EPSRC/BBSRC International Workshop

on Biologically-Inspired Robotics: The Legacy of W. Grey Walter, Bristol,

UK, pp. 102–109. http://www.ifi.unizh.ch/ailab/people/bongard/ [cited - 10

August 2002].

Bongard, J. C. (2002b). Evolving modular genetic regulatory networks. In Pro-

ceedings of the 2002 Congress on Evolutionary Computation (CEC2002), pp.

1872–1877. Piscataway, NJ: IEEE Press.

Bongard, J. C. and C. Paul (2000). Investigating morphological symmetry

and locomotive efficiency using virtual embodied evolution. In J.-A. Meyer,

A. Berthoz, D. Floreano, H. Roitblat, and S. Wilson (Eds.), From Animals

to Animats 6: Proceedings of the Sixth International Conference on the Sim-

ulation of Adaptive Behavior (SAB2000), pp. 420–429. Cambridge, MA: MIT



BIBLIOGRAPHY 254

Press.

Bongard, J. C. and C. Paul (2001). Making evolution an offer it can’t refuse:

Morphology and the extradimensional bypass. In J. Keleman and P. Sosik

(Eds.), Advances in Artificial Life: Proceedings of the 6th European Conference

on Artificial Life (ECAL01), pp. 401–412. Berlin: Springer-Verlag.

Bongard, J. C. and R. Pfeifer (2001). Repeated structure and dissociation of geno-

typic and phenotypic complexity in artificial ontogeny. In L. Spector, E. Good-

man, A. Wu, W. Langdon, H. Voight, M. Gen, S. Sen, M. Dorigo, S. Pezeshk,

M. Garzon, and E. Burke (Eds.), Proceedings of the Genetic and Evolutionary

Computation Conference (GECCO-2001), pp. 829–836. San Francisco: Mor-

gan Kaufmann.

Bongard, J. C. and R. Pfeifer (2002). A method for isolating morphological effects

on evolved behavior. In B. Hallam, D. Floreano, G. Hayes, J. Hallam, and J.-

A. Meyer (Eds.), From Animals to Animats 7: Proceedings of the Seventh

International Conference on the Simulation of Adaptive Behavior (SAB2002),

pp. 305–311. Cambridge, MA: MIT Press.

Bonner, J. T. (1988). The Evolution of Complexity by Means of Natural Selection.

Princeton, NJ: Princeton University Press.

Brooks, R. A. (1995). Intelligence without reason. In L. Steels and R. Brooks

(Eds.), The Artificial Life Route to Artificial Intelligence: Building Embod-

ied, Situated Agents, Chapter 2, pp. 25–81. Hillsdale, NJ: Lawrence Erlbaum

Associates Publishers.

Butts, C. T. (2001). The complexity of social networks: Theoretical and empirical

findings. Social Networks 23 (1), 31–71.

Cariani, P. (1992). Emergence and artificial life. In C. Langton, C. Taylor,

J. Farmer, and S. Rasmussen (Eds.), Artificial Life II: Proceedings of the

Second International Workshop on the Synthesis and Simulation of Living

Systems, pp. 775–797. Redwood City, CA: Addison-Wesley.

Casti, J. L. (1986). On system complexity: Identification, measurement and man-



BIBLIOGRAPHY 255

agement. In J. Casti and A. Karlqvist (Eds.), Complexity, Language and Life:

Mathematical Approaches, Chapter 6, pp. 146–173. Berlin: Springer-Verlag.

Cavalier-Smith, T. (1985). The Evolution of Genome Size. New York: Wiley.

Clement, M. B. (1999). Analyst forecast accuracy: Do ability, resources, and

portfolio complexity matter? Journal of Accounting and Economics 27 (3),

285–303.

Cliff, D., I. Harvey, and P. Husbands (1993). Explorations in evolutionary

robotics. Adaptive Behavior 2 (1), 73–110.

Cliff, D. and G. F. Miller (1996). Co-evolution of pursuit and evasion II: Simu-

lation methods and results. In P. Maes, M. Mataric, J.-A. Meyer, J. Pollack,

and S. Wilson (Eds.), From Animals to Animats 4: Proceedings of the Fourth

International Conference on the Simulation of Adaptive Behavior (SAB96),

pp. 506–515. Cambridge, MA: MIT Press.

CM Labs (2002). Vortex [online]. http://www.cm-labs.com [cited - 25 January

2002].

CM Labs Press Release (2003). Critical mass labs bound for mars [online].

http://www.cm-labs.com/news/releases/cml3.php [cited - 7 March 2003].

Coello Coello, C. A., A. D. Christiansen, and A. H. Aguirre (1998). Using a new

GA-based multiobjective optimization technique for the design of robot arms.

Robotica 16, 401–414.

Coello Coello, C. A., D. A. Van Veldhuizen, and G. B. Lamont (2002). Evolu-

tionary Algorithms for Solving Multi-Objective Problems. New York: Kluwer

Academic.

Cooper, C. (1993). Complexity in C3I systems. In D. Green and T. Bossomaier

(Eds.), Complex Systems: From Biology to Computation, pp. 223–231. Ams-

terdam: IOS Press.

Coveney, P. and R. Highfield (1995). Frontiers of Complexity: The Search for

Order in a Chaotic World. New York: Fawcett Columbine.



BIBLIOGRAPHY 256

Dautenhahn, K. (1996). Embodied cognition in animals and artifacts. In M. Ma-

taric (Ed.), Embodied Cognition and Action: Papers from the 1996 AAAI Fall

Synposium, AAAI Technical Report FS–96–02, pp. 27–32. Menlo Park, CA:

AAAI Press.

Dautenhahn, K. (1999). Embodiment and interaction in socially intelligent life-

like agents. In C. Nehaniv (Ed.), Computation for Metaphors, Analogy and

Agent, Volume 1562 of Lecture Notes in Artificial Intelligence (LNAI), pp.

102–142. Berlin: Springer-Verlag.

Deb, K. (2001). Multi-objective Optimization using Evolutionary Algorithms.

Chicester, UK: John Wiley & Sons.

Deb, K., S. Agrawal, A. Pratab, and T. Meyarivan (2000). A fast elitist non-

dominated sorting genetic algorithm for multi-objective optimization: NSGA-

II. In M. Schoenauer, K. Deb, G. Rudolph, X. Yao, E. Lutton, J. Merelo, and

H.-P. Schwefel (Eds.), Proceedings of the Parallel Problem Solving from Nature

VI Conference (PPSN VI), pp. 849–858. Berlin: Springer-Verlag.

Deb, K. and J. Horn (2000). Introduction to the special issue: Multicriterion

optimization. Evolutionary Computation 8 (2), iii–iv.

Deb, K., A. Pratab, S. Agrawal, and T. Meyarivan (2002). A fast and elitist mul-

tiobjective genetic algorithm: NSGA-II. IEEE Transactions on Evolutionary

Computation 6 (2), 182–197.

Dellaert, F. and R. D. Beer (1994). Co-evolving body and brain in autonomous

agents using a developmental model. Technical Report CES-94-16, Depart-

ment of Computer Engineering and Science, Case Western Reserve University,

Cleveland, OH.

DeShazo, J. and G. Fermo (2002). Designing choice sets for stated preference

methods: The effects of complexity on choice consistency. Journal of Environ-

mental Economics and Management 44 (1), 123–143.

Dittrich, P., A. Skusa, W. Banzhaf, and W. Kantschik (1999). Dynamical prop-

erties of the fitness landscape of a GP controlled random morphology robot.



BIBLIOGRAPHY 257

In W. Banzhaf, J. Daida, A. Eiben, M. Garzon, V. Hanovar, M. Jakiela, and

R. Smith (Eds.), Proceedings of the Genetic and Evolutionary Computation

Conference (GECCO-99), Volume 2, pp. 1002–1008. San Francisco: Morgan

Kaufmann.

Dozier, G., S. McCullough, A. Homaifar, E. Tunstel, and L. Moore (1998). Multi-

objective evolutionary path planning via fuzzy tournament selection. In Pro-

ceedings of the IEEE International Conference on Evolutionary Computation

(ICEC’98), pp. 684–689. Piscataway, NJ: IEEE Press.

Edmonds, B. (1997). From complexity to agent modelling and back again - some

implications for economics [online]. In Workshop on Economics and the Sci-

ences of Complexity, Brussels, Belgium. http://cfpm.org/cpmrep24.html [cited

- 17 October 2002].

Edmonds, B. (1999). Syntactic Measures of Complexity. Unpublished PhD thesis,

University of Manchester, England.

Eggenberger, P. (1996). Cell interactions as a control tool of developmental pro-

cesses for evolutionary robotics. In P. Maes, M. Mataric, J.-A. Meyer, J. Pol-

lack, and S. Wilson (Eds.), From Animals to Animats 4: Proceedings of

the Fourth International Conference on the Simulation of Adaptive Behavior

(SAB96), pp. 440–448. Cambridge, MA: MIT Press.

Eggenberger, P. (1997). Evolving morphologies of simulated 3D organisms based

on differential gene expression. In P. Husbands and I. Harvey (Eds.), Advances

in Artificial Life: Proceedings of the 4th European Conference on Artificial Life

(ECAL97), pp. 205–213. Cambridge, MA: MIT Press.

Eggenberger, P., G. Gomez, and R. Pfeifer (2002). Evolving the morphology of a

neural network for controlling a foveating retina. In R. Standish, M. Bedau,

and H. Abbass (Eds.), Artificial Life VIII: The 8th International Conference

on Artificial Life, pp. 243–251. Cambridge, MA: MIT Press.

Elman, J. L. (1990). Finding structure in time. Cognitive Science 14 (2), 179–211.



BIBLIOGRAPHY 258

Emmeche, C. (1994). Garden in the Machine. Princeton, NJ: Princeton University

Press.

EnsEMBL.Org (2002). Ensembl genome browser [online]. http://www.ensembl.

org [cited - 6 November 2002].

Feldman, D. P. and J. P. Crutchfield (1998a). Discovering noncritical organiza-

tion: Statistical mechanical, information theoretic, and computational views

of patterns in one-dimensional spin systems. Working Paper 98-04-026, Sante

Fe Institute.

Feldman, D. P. and J. P. Crutchfield (1998b). Measures of statistical complexity:

Why? Physics Letters A 238, 244–252.

Floreano, D. (1998). Evolutionary robotics in artificial life and behavior engineer-

ing. In T. Gomi (Ed.), Proceedings of the 6th International Symposium on

Evolutionary Robotics: From Intelligent Robots to Artificial Life (ER’98), pp.

77–104. Ontario: AAI Books.

Floreano, D. and C. Mattiussi (2001). Evolution of spiking neural controllers for

autonomous vision-based robots. In T. Gomi (Ed.), Proceedings of the 8th

International Symposium on Evolutionary Robotics: From Intelligent Robots

to Artificial Life (ER2001), pp. 38–61. Berlin: Springer-Verlag.

Floreano, D. and F. Mondada (1998). Evolutionary neurocontrollers for au-

tonomous mobile robots. Neural Networks 11, 1461–1478.

Floreano, D., S. Nolfi, and F. Mondada (2001). Co-evolution and ontogenetic

change in competing robots. In M. Patel, V. Honavar, and K. Balakrishnan

(Eds.), Advances in the Evolutionary Synthesis of Intelligent Agents, pp. 273–

306. Cambridge, MA: MIT Press.

Floreano, D., N. Schoeni, G. Caprari, and J. Blynel (2002). Evolutionary bits ’N’

spikes. In R. Standish, M. Bedau, and H. Abbass (Eds.), Artificial Life VIII:

The 8th International Conference on Artificial Life, pp. 333–344. Cambridge,

MA: MIT Press.



BIBLIOGRAPHY 259

Floreano, D. and J. Urzelai (1998). Evolution and learning in autonomous mo-

bile robots. In D. Mange and M. Tomassini (Eds.), Bio-Inspired Computing

Machines: Towards Novel Computational Architectures (1st ed.)., Chapter 12,

pp. 317–364. Lausanne, Switzerland: Presses Polytechniques Et Universitaires

Romandes.

Floreano, D. and J. Urzelai (2000). Evolutionary robotics: The next generation.

In T. Gomi (Ed.), Proceedings of the 7th International Symposium on Evo-

lutionary Robotics: From Intelligent Robots to Artificial Life (ER2000), pp.

231–266. Ontario: AAI Books.

Floreano, D. and J. Urzelai (2001). Neural morphogenesis, synaptic plasticity, and

evolution. Theory in Biosciences 120 (3–4), 225–240.

Fogel, D. B., L. J. Fogel, and V. W. Porto (1990). Evolving neural networks.

Biological Cybernetics 63 (6), 487–493.

Fonseca, C. M. and P. J. Fleming (1993). Genetic algorithms for multiobjective

optimization: Formulation, discussion and generalization. In S. Forrest (Ed.),

Proceedings of the Fifth International Conference on Genetic Algorithms, pp.

416–423. San Mateo, CA: Morgan Kaufmann.

Foster, D., J. McCullagh, and T. Whitford (1999). Evolution versus training:

An investigation into combining genetic algorithms and neural networks. In

T. Gedeon, P. Wong, S. Halgamuge, N. Kasabov, D. Nauck, and K. Fukushima

(Eds.), Proceedings of the 6th International Conference on Neural Information

Processing (ICONIP’99), Volume 3, pp. 848–854. Piscataway, NJ: IEEE Press.

Franklin, S. P. (1995). Artificial Minds. Cambridge, MA: MIT Press.

Fujii, A., A. Ishiguro, T. Aoki, and P. Eggenberger (2001). Evolving bipedal

locomotion with a dynamically-rearranging neural network. In J. Keleman and

P. Sosik (Eds.), Advances in Artificial Life: Proceedings of the 6th European

Conference on Artificial Life (ECAL01), pp. 507–518. Berlin: Springer-Verlag.

Gacogne, L. (1997). Research of Pareto set by genetic algorithm, applica-

tion to multicriteria optimization of fuzzy controller [online]. In Proceed-



BIBLIOGRAPHY 260

ings of the 5th European Congress on Intelligent Techniques and Soft Com-

puting (EUFIT’97), Aachen, Germany, pp. 837–845. http://www.jeo.org/

emo/EMOOconferences.html [cited - 8 January 2003].

Gacogne, L. (1999). Multiple objective optimization of fuzzy rules for obsta-

cles avoiding by an evolution algorithm with adaptative operators [online].

In Proceedings of the Fifth International Mendel Conference on Soft Com-

puting (Mendel’99), Brno, Czech Republic, pp. 236–242. http://www.jeo.org/

emo/EMOOconferences.html [cited - 8 January 2003].

Gallagher, J. C., R. D. Beer, K. S. Espenschied, and R. D. Quinn (1996). Ap-

plication of evolved locomotion controllers to a hexapod robot. Robotics and

Autonomous Systems 19, 95–103.

Garey, M. R. and D. S. Johnson (1979). Computers and Intractability : A Guide

to the Theory of NP-Completeness. San Francisco: W.H. Freeman.

Gibas, C. and P. Jambeck (2001). Developing Bioinformatics Skills. Sebastopol,

CA: O’Reilly.

Gibson, E. (1998). Linguistic complexity: Locality of syntactic dependencies. Cog-

nition 68 (1), 1–76.

Goldberg, D. E. (1989). Genetic Algorithms in Search, Optimization and Machine

Learning. Reading, MA: Addison-Wesley.

Gomi, T. and K. Ide (1998). Evolution of gaits of a legged robot. In Proceedings

of the 1998 IEEE World Congress on Computational Intelligence (WCCI’98),

Volume 1, pp. 159–164. Piscataway, NJ: IEEE Press.

Grand, S. (2001). Creation: Life and How to Make It. London: Phoenix.

Gritz, L. and J. K. Hahn (1997). Genetic programming evolution of controllers for

3-D character animation. In J. Koza, K. Deb, M. Dorigo, D. Fogel, M. Garzon,

H. Iba, and R. Riolo (Eds.), Genetic Programming 1997: Proceedings of the

2nd Annual Conference, pp. 139–146. San Francisco: Morgan Kaufmann.

Gruau, F. (1994). Neural Network Synthesis using Cellular Encoding and the Ge-



BIBLIOGRAPHY 261

netic Algorithm. Unpublished PhD thesis, Laboratoire de l’Informatique du

Parallilisme, Ecole Normale Supirieure de Lyon, France.

Gruau, F. (1997). Cellular encoding for interactive evolutionary robotics. In

P. Husbands and I. Harvey (Eds.), Advances in Artificial Life: Proceedings

of the 4th European Conference on Artificial Life (ECAL97), pp. 368–377.

Cambridge, MA: MIT Press.

Grzimek, B. (1984). Grzimek’s animal life encyclopedia. In Insects, Volume 2.

New York: Van Nostrand Reinhold.

Halford, G. S., W. H. Wilson, and S. Phillips (1998). Processing capacity defined

by relational complexity: Implications for comparative, developmental, and

cognitive psychology. Behaviorial and Brain Sciences 21 (6), 803–831.

Harvey, I. (1992). Species adaptation genetic algorithm: The basis for a continuing

SAGA. In F. Varela and P. Bourgine (Eds.), Proceedings of the First European

Conference on Artificial Life: Towards a Practice of Autonomous Systems, pp.

346–354. Cambridge, MA: MIT Press.

Harvey, I. (1997). Artificial evolution and real robots. Artificial Life and

Robotics 1 (1), 35–38.

Harvey, I., P. Husbands, and D. Cliff (1994). Seeing the light: Artificial evolution,

real vision. In D. Cliff, P. Husbands, J.-A. Meyer, and S. Wilson (Eds.), From

Animals to Animats 3: Proceedings of the Third International Conference on

the Simulation of Adaptive Behavior (SAB94), pp. 392–401. Cambridge, MA:

MIT Press.

Harvey, I., P. Husbands, D. Cliff, A. Thompson, and N. Jakobi (1997). Evolution-

ary robotics: The Sussex approach. Robotics and Autonomous Systems 20,

205–224.

Haykin, S. (1999). Neural Networks: A Comprehensive Foundation (2nd ed.).

Upper Saddle River, NJ: Prentice-Hall.

Hillis, D. W. (1992). Co-evolving parasites improve simulated evolution as an op-

timization procedure. In C. Langton, C. Taylor, J. Farmer, and S. Rasmussen



BIBLIOGRAPHY 262

(Eds.), Artificial Life II: Proceedings of the Second International Workshop on

the Synthesis and Simulation of Living Systems, pp. 313–324. Redwood City,

CA: Addison-Wesley.

Holm, H. J. (1993). Complexity in Economic Theory: Automata Theoretical Ap-

proach. Unpublished PhD thesis, Lund University, Lund, Sweden.

Hordijk, W. (1996). A measure of landscapes. Evolutionary Computation 4 (4),

335–360.

Horn, J., N. Nafpliotis, and D. E. Goldberg (1994). A niched Pareto genetic

algorithm for multiobjective optimization. In Proceedings fo the First IEEE

Conference on Evolutionary Computation, Volume 1, pp. 82–87. Piscataway,

NJ: IEEE Press.

Hornby, G. S., M. Fujita, S. Takamura, T. Yamamoto, and O. Hanagata (1999).

Autonomous evolution of gaits with the Sony quadruped robot. In W. Banzhaf,

J. Daida, A. Eiben, M. Garzon, V. Hanovar, M. Jakiela, and R. Smith

(Eds.), Proceedings of the Genetic and Evolutionary Computation Conference

(GECCO-99), Volume 2, pp. 1297–1304. San Francisco: Morgan Kaufmann.

Hornby, G. S., H. Lipson, and J. B. Pollack (2001). Evolution of generative design

systems for modular physical robots. In Proceedings of the International Con-

ference on Robotics and Automation (IRCA 2001), Volume 4, pp. 4146–4151.

Piscataway, NJ: IEEE Press.

Hornby, G. S. and J. B. Pollack (2001a). Body-brain coevolution using L-systems

as a generative encoding. In L. Spector, E. Goodman, A. Wu, W. Langdon,

H. Voight, M. Gen, S. Sen, M. Dorigo, S. Pezeshk, M. Garzon, and E. Burke

(Eds.), Proceedings of the Genetic and Evolutionary Computation Conference

(GECCO-2001), pp. 868–875. San Francisco: Morgan Kaufmann.

Hornby, G. S. and J. B. Pollack (2001b). Evolving L-Systems to generate virtual

creatures. Computers and Graphics 25 (6), 1041–1048.

Hornby, G. S. and J. B. Pollack (2002). Creating high-level components with a

generative representation for body-brain evolution. Artificial Life 8 (3), 223–



BIBLIOGRAPHY 263

246.

Hornby, G. S., S. Takamura, J. Yokono, O. Hanagata, T. Yamamoto, and M. Fu-

jita (2000). Evolving robust gaits with AIBO. In Proceedings of the Interna-

tional Conference on Robotics and Automation (IRCA 2000), Volume 3, pp.

3040–3045. Piscataway, NJ: IEEE Press.

Hulse, M., B. Lara, F. Pasemann, and U. Steinmetz (2001). Evolving neural

behavior control for autonomous robots. In Proceedings of the International

Conference on Artificial Neural Networks (ICANN 2001), pp. 957–962. Berlin:

Springer-Verlag.

Husbands, P., I. Harvey, N. Jakobi, A. Thompson, and D. Cliff (1997). Evolu-

tionary robotics. In T. Back, D. Fogel, and Z. Michalewicz (Eds.), Handbook

of Evolutionary Computation, Chapter 3.7, pp. 1–11. Bristol, Philadelphia:

Institute of Physics Publishing.

Husbands, P. and F. Mill (1991). Simulated co-evolution as the mechanism for

emergent planning and scheduling. In R. K. Belew and L. B. Booker (Eds.),

Proceedings of the Fourth International Conference on Genetic Algorithms,

pp. 264–270. San Mateo, CA: Morgan Kaufmann.

Husbands, P., A. Philippides, T. Smith, and M. O’Shea (2001). Volume signalling

in real and robot nervous systems. Theory in Biosciences 120 (3–4), 253–269.

Husbands, P., T. Smith, N. Jakobi, and M. O’Shea (1998). Better living through

chemistry: Evolving GasNets for robot control. Connection Science 10 (3–4),

185–210.

Huynen, M. A. (1996). Exploring phenotype space through neutral evolution.

Journal of Molecular Evolution 43, 165–169.

Ijspeert, A. J. (1999). Synthetic approaches to neurobiology: Review and case

study in the control of anguiliform locomotion. In D. Floreano, J.-D. Nicoud,

and F. Mondada (Eds.), Advances in Artificial Life: Proceedings of the 5th Eu-

ropean Conference on Artificial Life (ECAL99), pp. 195–204. Berlin: Springer-

Verlag.



BIBLIOGRAPHY 264

Ijspeert, A. J. (2000). A 3-D biomechanical model of the salamander. In J.-C.

Heudin (Ed.), Proceedings of the 2nd International Conference on Virtual

Worlds (VW 2000), pp. 225–234. Berlin: Springer-Verlag.

Ijspeert, A. J. (2001). A connectionist central pattern generator for the aquatic

and terrestrial gaits of a simulated salamander. Biological Cybernetics 84 (5),

331–348.

Ijspeert, A. J. and M. Arbib (2000). Visual tracking in simulated salamander loco-

motion. In J.-A. Meyer, A. Berthoz, D. Floreano, H. Roitblat, and S. Wilson

(Eds.), From Animals to Animats 6: Proceedings of the Sixth International

Conference on the Simulation of Adaptive Behavior (SAB2000), pp. 88–97.

Cambridge, MA: MIT Press.

Ijspeert, A. J., J. Hallam, and D. Willshaw (1998). From lampreys to salaman-

ders: Evolving neural controllers for swimming and walking. In R. Pfeifer,

B. Blumberg, J.-A. Meyer, and S. Wilson (Eds.), From Animals to Animats 5:

Proceedings of the Fifth International Conference on the Simulation of Adap-

tive Behavior (SAB98), pp. 390–399. Cambridge, MA: MIT Press.

Ijspeert, A. J., J. Hallam, and D. Willshaw (1999). Evolving swimming controllers

for a simulated lamprey with inspiration from neurobiology. Adaptive Behav-

ior 7 (2), 151–172.

Ijspeert, A. J. and J. Kodjabachian (1999). Evolution and development of a central

pattern generator for the swimming of a lamprey. Artificial Life 5 (3), 247–269.

Jakobi, N. (1997a). Evolutionary robotics and the radical envelope of noise hy-

pothesis. Adaptive Behavior 6 (2), 131–174.

Jakobi, N. (1997b). Half-baked, ad-hoc and noisy: Minimal simulations for evolu-

tionary robotics. In P. Husbands and I. Harvey (Eds.), Advances in Artificial

Life: Proceedings of the 4th European Conference on Artificial Life (ECAL97),

pp. 348–357. Cambridge, MA: MIT Press.

Jakobi, N. (1998). Running across the reality gap: Octopod locomotion evolved

in a minimal simulation. In P. Husbands and J.-A. Meyer (Eds.), Proceedings



BIBLIOGRAPHY 265

of the First European Workshop on Evolutionary Robotics, pp. 39–58. Berlin:

Springer-Verlag.

Jakobi, N., P. Husbands, and I. Harvey (1995). Noise and the reality gap: The

use of simulation in evolutionary robotics. In F. Moran, A. Moreno, J. Merelo,

and P. Chancon (Eds.), Advances in Artificial Life: Proceedings of the 3rd Eu-

ropean Conference in Artificial Life (ECAL95), pp. 704–720. Berlin: Springer-

Verlag.

KanGAL (2003). NSGA-II source code (real and binary-coded + constraint han-

dling) [online]. http://www.iitk.ac.in/kangal/code/nsga2code.tar [cited - 11

January 2003].

Kauffman, S. A. (1993). The Origins of Order. New York: Oxford University

Press.

Kelly, G. A. (1955). The Psychology of Personal Constructs. New York: Norton.

Keymeulen, D., M. Durantez, K. Konaka, Y. Kuniyoshi, and T. Higuchi (1996).

An evolutionary robot navigation system using a gate-level evolvable hard-

ware. In T. Higuchi, M. Iwata, and W. Liu (Eds.), Proceedings of the First

International Conference on Evolvable Systems: From Biology to Hardware,

pp. 195–209. Berlin: Springer-Verlag.

Keymeulen, D., M. Iwata, K. Konaka, R. Suzuki, Y. Kuniyoshi, and T. Higuchi

(1998). Off-line model-free and on-line model-based evolution for tracking nav-

igation using evolvable hardware. In P. Husbands and J.-A. Meyer (Eds.),

Proceedings of the First European Workshop on Evolutionary Robotics, pp.

211–226. Berlin: Springer-Verlag.

Kim, D.-E. and J. Hallam (2002). An evolutionary approach to quantify internal

states needed for the Woods problem. In B. Hallam, D. Floreano, G. Hayes,

J. Hallam, and J.-A. Meyer (Eds.), From Animals to Animats 7: Proceedings of

the Seventh International Conference on the Simulation of Adaptive Behavior

(SAB2002), pp. 312–322. Cambridge, MA: MIT Press.



BIBLIOGRAPHY 266

Kitano, H. (1990). Designing neural networks using genetic algorithms with graph

generation system. Complex Systems 4 (4), 461–476.

Knowles, J. D. and D. Corne (2000). Approximating the nondominated front

using the Pareto archived evolution strategy. Evolutionary Computation 8 (2),

149–172.

Kodjabachian, J. and J.-A. Meyer (1998a). Evolution and development of modular

control architectures for 1-D locomotion in six-legged animats. Connection

Science 10, 211–237.

Kodjabachian, J. and J.-A. Meyer (1998b). Evolution and development of neu-

ral controllers for locomotion, gradient-following, and obstacle-avoidance in

artificial insects. IEEE Transactions on Neural Networks 9, 796–812.

Kolmogorov, A. N. (1965). Three approaches to the quantitative definition of

information. Problems of Information Transmission 1, 1–7.

Komosinski, M. (2000). The world of Framsticks: Simulation, evolution, interac-

tion. In J.-C. Heudin (Ed.), Proceedings of the 2nd International Conference

on Virtual Worlds (VW 2000), pp. 214–224. Berlin: Springer-Verlag.

Komosinski, M., G. Koczyk, and M. Kubiak (2001). On estimating similarity of

artificial and real organisms. Theory in Biosciences 120 (3–4), 271–286.

Komosinski, M. and M. Kubiak (2001). Taxonomy in Alife: Measures of similarity

for complex artificial organisms. In J. Keleman and P. Sosik (Eds.), Advances

in Artificial Life: Proceedings of the 6th European Conference on Artificial

Life (ECAL01), pp. 685–694. Berlin: Springer-Verlag.

Komosinski, M. and A. Rotaru-Varga (2000). From directed to open-ended evo-

lution in a complex simulation model. In M. Bedau, J. McCaskill, N. Packard,

and S. Rasmussen (Eds.), Artificial Life VII: Proceedings of the Seventh Inter-

national Conference on the Simulation and Synthesis of Living Systems, pp.

293–299. Cambridge, MA: MIT Press.

Komosinski, M. and A. Rotaru-Varga (2001). Comparison of different genotype



BIBLIOGRAPHY 267

encodings for simulated three-dimensional agents. Artificial Life 7 (4), 395–

418.

Komosinski, M. and S. Ulatowski (1999). Framsticks: Towards a simulation of a

nature-like world, creatures and evolution. In D. Floreano, J.-D. Nicoud, and

F. Mondada (Eds.), Advances in Artificial Life: Proceedings of the 5th Euro-

pean Conference on Artificial Life (ECAL99), pp. 261–265. Berlin: Springer-

Verlag.

Koza, J. R. and J. P. Rice (1991). Genetic generation of both the weights and

architecture for a neural network. In Proceedings of the 1991 International

Joint Conference on Neural Networks, Volume 2, pp. 397–404. Piscataway,

NJ: IEEE Press.

Kumar, R. and P. Rockett (2002). Improved sampling of the Pareto-front in multi-

objective genetic optimizations by steady-state evolution: A Pareto converging

genetic algorithm. Evolutionary Computation 10 (3), 283–314.

Lara, B., M. Hulse, and F. Pasemann (2001). Evolving neuro-modules and

the interfaces to control autonomous robots [online]. In Proceedings of

the World Multiconference on Systemics, Cybernetics and Informatics (SCI

2001), Volume 9, Orlando, US, pp. 259–264. http://citeseer.nj.nec.com/

lara01evolving.html [cited - 4 January 2003].

Laumanns, M., L. Thiele, K. Deb, and E. Zitzler (2002). Combining convergence

and diversity in evolutionary multiobjective optimization. Evolutionary Com-

putation 10 (3), 263–282.

Lee, W.-P., J. Hallam, and H. J. Lund (1996). A hybrid GP/GA approach for

co-evolving controllers and robot bodies to achieve fitness-specific tasks. In

Proceedings of the 3rd IEEE International Conference on Evolutionary Com-

putation, pp. 384–389. Piscataway, NJ: IEEE Press.

Leger, P. C. (1999). Automated Synthesis and Optimization of Robot Configura-

tions: An Evolutionary Approach. Unpublished PhD thesis, Carnegie Mellon

University, Pennsylvania.



BIBLIOGRAPHY 268

Lewin, R. (1993). Complexity: Life at the Edge of Chaos. London: Phoenix.

Lichtensteiger, L. and P. Eggenberger (1999). Evolving the morphology of a com-

pound eye on a robot. In Proceedings of the Third European Workshop on

Advanced Mobile Robots (Eurobot ’99), pp. 127–134. Piscataway, NJ: IEEE

Press.

Lipsitch, M. (1991). Adaptation on rugged landscapes generated by iterated local

interactions of neighboring genes. In R. K. Belew and L. B. Booker (Eds.),

Proceedings of the Fourth International Conference on Genetic Algorithms,

pp. 128–135. San Mateo, CA: Morgan Kaufmann.

Lipson, H. and J. B. Pollack (2000). Automatic design and manufacture of robotic

lifeforms. Nature 406, 974–978.

Lund, H. H. (2001). Adaptive robotics in entertainment. Applied Soft Comput-

ing 1, 3–20.

Lund, H. H. and J. Hallam (1997). Evolving sufficient robot controllers. In Pro-

ceedings of the 4th IEEE International Conference on Evolutionary Computa-

tion, pp. 495–499. Piscataway, NJ: IEEE Press.

Lund, H. H., J. Hallam, and W.-P. Lee (1997). Evolving robot morphology. In

Proceedings of the 4th IEEE International Conference on Evolutionary Com-

putation, pp. 197–202. Piscataway, NJ: IEEE Press.

Lyon, M. L. (1993). Complexity and emergence: The seduction and reduction of

non-linear models in the social sciences. In D. Green and T. Bossomaier (Eds.),

Complex Systems: From Biology to Computation, pp. 173–180. Amsterdam:

IOS Press.

Macki, J. and A. Strauss (1982). Introduction to Optimal Control Theory. New

York: Springer-Verlag.

Mainzer, K. (1997). Thinking in Complexity: The Complex Dynamics of Matter,

Mind and Mankind (3rd ed.). Berlin: Springer-Verlag.

Manderick, B., M. de Weger, and P. Spiessens (1991). The genetic algorithm and



BIBLIOGRAPHY 269

the structure of the fitness landscape. In R. K. Belew and L. B. Booker (Eds.),

Proceedings of the Fourth International Conference on Genetic Algorithms, pp.

143–150. San Mateo, CA: Morgan Kaufmann.

Mandik, P. (2002). Synthetic neuroethology. Metaphilosophy 33 (1–2), 11–29.

Mataric, M. (1997). Studying the role of embodiment in cognition. Cybernetics

and Systems 28 (6), 457–470.

Mataric, M. and D. Cliff (1996). Challenges in evolving controllers for physical

robots. Robotics and Autonomous Systems 19, 67–83.

Maynard Smith, J. and E. Szathmary (1995). The Major Transitions in Evolution.

New York: W.H. Freeman and Company.

McGeer, T. (1990). Passive dynamic walking. International Journal of Robotics

Research 9 (2), 62–82.

Menczer, F., M. Degeratu, and W. N. Street (2000). Efficient and scalable Pareto

optimization by evolutionary local selection algorithms. Evolutionary Compu-

tation 8 (2), 223–247.

Migliono, O. and R. Walker (2002). Genetic redundancy in evolving populations

of simulated robots. Artificial Life 8 (3), 265–277.

Miller, G. F., P. M. Todd, and S. U. Hegde (1989). Designing neural networks

using genetic algorithms. In J. Schaffer (Ed.), Proceedings of the Third In-

ternational Conference on Genetic Algorithms, pp. 379–384. San Mateo, CA:

Morgan Kaufmann.

Nehaniv, C. L. (2000a). Measuring evolvability as the rate of complexity increase.

Artificial Life 6 (1), 45–67.

Nehaniv, C. L. (2000b). Measuring evolvability as the rate of complexity in-

crease [online]. In C. Maley and E. Boudreau (Eds.), Artificial Life 7 Work-

shop Proceedings, Portland, US, pp. 55–57. http://homepage.feis.herts.ac.uk/

∼nehaniv/ [cited - 30 August 2002].



BIBLIOGRAPHY 270

Neyman, A. and D. Okada (1999). Strategic entropy and complexity in repeated

games. Games and Economic Behavior 29 (1–2), 191–223.

Nolfi, S. (1999). How learning and evolution interact: The case of a learning task

which differs from the evolutionary task. Adaptive Behavior 7 (2), 231–236.

Nolfi, S. (2002). Power and limits of reactive agents. Neurocomputing 42, 119–145.

Nolfi, S. and D. Floreano (1999). Learning and evolution. Autonomous Ro-

bots 7 (1), 89–113.

Nolfi, S. and D. Floreano (2000). Evolutionary Robotics: The Biology, Intelli-

gence, and Technology of Self-Organizing Machines. Cambridge, MA: MIT

Press/Bradford Books.

Nolfi, S. and D. Floreano (2002). Synthesis of autonomous robots through evolu-

tion. Trends in Cognitive Science 6 (1), 31–36.

Nordin, P. and W. Banzhaf (1996). An on-line method to evolve behavior and

to control a miniature robot in real time with genetic programming. Adaptive

Behavior 5 (2), 107–140.

Oliveira, G. M., J. C. Bortot, and P. P. de Oliveira (2002). Multiobjective evo-

lutionary for one-dimensional cellular automata in the density classification

task. In R. Standish, M. Bedau, and H. Abbass (Eds.), Artificial Life VIII:

The 8th International Conference on Artificial Life, pp. 202–206. Cambridge,

MA: MIT Press.

Oliveira, G. M., P. P. de Oliveira, and N. Omar (2000). Evolving solutions of the

density classification task in 1D cellular automata, guided by parameters that

estimate their behavior. In M. Bedau, J. McCaskill, N. Packard, and S. Ras-

mussen (Eds.), Artificial Life VII: Proceedings of the Seventh International

Conference on the Simulation and Synthesis of Living Systems, pp. 426–436.

Cambridge, MA: MIT Press.

Otsu, K., A. Ishiguro, A. Fujii, T. Aoki, and P. Eggenberger (2001). Evolving

an adaptive controller for a quadruped-robot with dynamically-rearranging

neural networks. In Proceedings of the IEEE/RSJ International Conference



BIBLIOGRAPHY 271

on Intelligent Robots and Systems (IROS2001), Volume 4, pp. 2036–2044.

Piscataway, NJ: IEEE Press.

Pachepsky, E., T. Taylor, and S. Jones (2002). Mutualism promotes diversity and

stability in a simple artificial ecosystem. Artificial Life 8 (1), 5–24.

Paredis, J. (1995). The symbiotic evolution of solutions and their representation.

In L. Eshelman (Ed.), Proceedings of the Sixth International Conference on

Genetic Algorithms, pp. 359–365. San Mateo, CA: Morgan Kaufmann.

Parmee, I. C., D. Cvetkovic, A. H. Watson, and C. R. Bonham (2000). Multi-

objective satisfaction within an interactive evolutionary design environment.

Evolutionary Computation 8 (2), 197–222.

Pasemann, F., U. Steinmetz, M. Hulse, and B. Lara (2001a). Evolving brain

structure for robot control. In J. Mira and A. Prieto (Eds.), Proceedings of

the International Work-Conference on Artificial and Natural Neural Networks

(IWANN’2001), Volume 2, pp. 410–417. Berlin: Springer-Verlag.

Pasemann, F., U. Steinmetz, M. Hulse, and B. Lara (2001b). Robot control and

the evolution of modular neurodynamics. Theory in Biosciences 120 (3–4),

311–326.

Paul, C. and J. C. Bongard (2001). The road less travelled: Morphology in the

optimization of biped robot locomotion. In Proceedings of the IEEE/RSJ In-

ternational Conference on Intelligent Robots and Systems (IROS2001), Vol-

ume 1, pp. 226–232. Piscataway, NJ: IEEE Press.

Pfeifer, R. (2000). On the role of morphology and materials in adaptive behavior.

In J.-A. Meyer, A. Berthoz, D. Floreano, H. Roitblat, and S. Wilson (Eds.),

From Animals to Animats 6: Proceedings of the Sixth International Conference

on the Simulation of Adaptive Behavior (SAB2000), pp. 23–32. Cambridge,

MA: MIT Press.

Pfeifer, R. and C. Scheier (1999). Understanding Intelligence. Cambridge, MA:

MIT Press.



BIBLIOGRAPHY 272

Philippides, A., P. Husbands, T. Smith, and M. O’Shea (2002). Fast and loose:

Biologically inspired couplings. In R. Standish, M. Bedau, and H. Abbass

(Eds.), Artificial Life VIII: The 8th International Conference on Artificial

Life, pp. 293–301. Cambridge, MA: MIT Press.

Pirjanian, P. (1998). Multiple objective action selection in behavior-based con-

trol [online]. In Proceedings of the 6th Symposium for Intelligent Robotic

Systems, Edinburgh, UK, pp. 83–92. http://robotics.jpl.nasa.gov/people/

paolop/publications/index.html [cited - 8 January 2003].

Pirjanian, P. (2000). Multiple objective behavior-based control. Robotics and Au-

tonomous Systems 31 (1-2), 53–60.

Pollack, J. B., H. Lipson, S. G. Ficici, P. Funes, and G. S. Hornby (2002). Evo-

lutionary techniques in physical robotics. In P. J. Bentley and D. W. Corne

(Eds.), Creative Evolutionary Systems, Chapter 21, pp. 511–523. San Fran-

cisco: Morgan Kaufmann.

Pollack, J. B., H. Lipson, G. S. Hornby, and P. Funes (2001). Three generations

of automatically designed robots. Artificial Life 7 (3), 215–223.

Potter, M. A. and K. A. De Jong (2000). Cooperative coevolution: An architecture

for evolving coadapted subcomponents. Evolutionary Computation 8 (1), 1–29.

Ray, T. S. (2000). Aesthetically evolved virtual pets [online]. In C. Maley and

E. Boudreau (Eds.), Artificial Life 7 Workshop Proceedings, Portland, US, pp.

158–161. http://www.hip.atr.co.jp/∼ray/pubs/alife7a/ [cited - 27 February

2002].

Reeve, R. (1999). Generating Walking Behaviors in Legged Robots. Unpublished

PhD thesis, University of Edinburgh, Scotland.

Reil, T. and P. Husbands (2002). Evolution of central pattern generators for

bipedal walking in a real-time physics environment. IEEE Transactions on

Evolutionary Computation 6 (2), 159–168.

Reil, T. and C. Massey (2001). Biologically inspired control of physically simulated

bipeds. Theory in Biosciences 120 (3–4), 327–339.



BIBLIOGRAPHY 273

Ronald, E. M. and M. Sipper (2001). Surprise versus unsurprise: Implications of

emergence in robotics. Robotics and Autonomous Systems 37, 19–24.

Rosin, C. D. and R. K. Belew (1997). New methods for competitive coevolution.

Evolutionary Computation 5 (1), 1–29.

Rumelhart, D. E., G. E. Hinton, and R. J. Williams (1986). Learning internal

representations by error propagation. In D. Rumelhart and J. McClelland

(Eds.), Parallel Distributed Processing, Volume 1, pp. 381–362. Cambridge,

MA: MIT Press.

Runyon, R. P., A. Haber, D. J. Pittenger, and K. A. Coleman (1996). Fundamen-

tals of Behavioral Statistics (8th ed.). Boston, MA: McGraw-Hill.

Schaffer, J. D. (1984). Some Experiments in Machine Learning Using Vector Eval-

uated Genetic Algorithms. Unpublished PhD thesis, Vanderbilt University,

Tennessee.

Shackleton, M., R. Shipman, and M. Ebner (2000). An investigation of redun-

dant genotype-phenotype mappings and their role in evolutionary search. In

Proceedings of the 2000 Congress on Evolutionary Computation (CEC2000),

Volume 1, pp. 493–500. Piscataway, NJ: IEEE Press.

Shalizi, C. R. (2001). Causal Architecture, Complexity and Self-Organization in

Time Series and Cellular Automata. Unpublished PhD thesis, University of

Wisconsin at Madison, Wisconsin.

Shannon, C. E. (1948). A mathematical theory of communication. The Bell Sys-

tem Technical Journal 27 (3), 379–423.

Sims, K. (1994a). Evolving 3D morphology and behavior by competition. In

R. Brooks and P. Maes (Eds.), Artificial Life IV: Proceedings of the Fourth

International Workshop on the Synthesis and Simulation of Living Systems,

pp. 28–39. Cambridge, MA: MIT Press.

Sims, K. (1994b). Evolving virtual creatures. In A. Glassner (Ed.), Proceedings of

the 21st Annual Conference on Computer Graphics and Interactive Techniques

(SIGGRAPH ’94), pp. 15–22. New York: ACM Press.



BIBLIOGRAPHY 274

Smith, C. U. (1994). The complexity of brains: A biologist’s view. In R. Stonier

and X. Yu (Eds.), Complex Systems: Mechanisms of Adaptation, pp. 93–100.

Amsterdam: IOS Press.

Smith, T., P. Husbands, P. Layzell, and M. O’Shea (2002). Fitness landscapes

and evolvability. Evolutionary Computation 10 (1), 1–34.

Smith, T., P. Husbands, and M. O’Shea (2001a). Neutral networks in an evolu-

tionary robotics search space. In Proceedings of the 2001 Congress on Evo-

lutionary Computation (CEC2001), Volume 1, pp. 136–145. Piscataway, NJ:

IEEE Press.

Smith, T., P. Husbands, and M. O’Shea (2001b). Not measuring evolvability:

Initial investigation of an evolutionary robotics search space. In Proceedings of

the 2001 Congress on Evolutionary Computation (CEC2001), Volume 1, pp.

9–16. Piscataway, NJ: IEEE Press.

Smith, T., P. Husbands, A. Philippides, and M. O’Shea (2002). Temporally adap-

tive networks: Analysis of GasNet robot control networks. In R. Standish,

M. Bedau, and H. Abbass (Eds.), Artificial Life VIII: The 8th International

Conference on Artificial Life, pp. 274–282. Cambridge, MA: MIT Press.

Smith, T., A. Philippides, P. Husbands, and M. O’Shea (2002). Neutrality and

ruggedness in robot landscapes. In Proceedings of the 2002 Congress on Evolu-

tionary Computation (CEC2002), Volume 2, pp. 1348–1353. Piscataway, NJ:

IEEE Press.

Spronck, P., I. G. Sprinkhuizen-Kuyper, and E. O. Postma (2001). Evolutionary

learning of a neural robot controller. In M. Mohammadian (Ed.), 2001 In-

ternational Conference on Computational Intelligence for Modelling, Control

and Automation (CIMCA’2001), Las Vegas, USA, pp. 511–519. ISBN 0-858-

89847-0 [CD-ROM].

Srinivas, N. and K. Deb (1994). Multi-objective function optimization using non-

dominated sorting genetic algorithm. Evolutionary Computation 2 (3), 221–

248.



BIBLIOGRAPHY 275

Standish, R. K. (2001). On complexity and emergence [online]. Complexity Inter-

national 9. http://life.csu.edu.au/ci/vol09/standi09/ [cited - 30 August 2002].

Storn, R. and K. Price (1995). Differential evolution: A simple and efficient adap-

tive scheme for global optimization over continuous spaces. Technical Report

TR-95-012, International Computer Science Institute, Berkeley.

Szathmary, E., F. Jordan, and C. Pal (2001). Can genes explain biological com-

plexity? Science 292, 1315–1316.

Tan, K. C., T. H. Lee, and E. F. Khor (1999). Control system design automation

with robust tracking thumbprint performance using a multi-objective evolu-

tionary algorithm [online]. In Proceedings of the 1999 International Sympo-

sium on Computer Aided Control System Design, Hawaii, USA, pp. 498–503.

http://www.lania.mx/ ccoello/EMOO/EMOObib.html#T [cited - 30 Novem-

ber 2002].

Tan, K. C. and Y. Li (1997). Multi-objective genetic algorithm based time

and frequency domain design unification of linear control systems [on-

line]. In Proceedings of the IFAC/IEEE International Symposium on Arti-

ficial Intelligence in Real-Time Control, Kuala Lumpur, Malaysia, pp. 61–

66. http://www.mech.gla.ac.uk/Research/Control/Publications/Rabstracts/

abs97007.html [cited - 30 November 2002].

Taylor, T. (2000). Artificial life techniques for generating controllers for physically

modelled characters [online]. In Q. Mehdi and N. Gough (Eds.), Proceedings

of the First International Conference on Intelligent Games and Simulation

(GAME-ON 2000), London, UK. http://citeseer.nj.nec.com/taylor00artificial

.html [cited - 30 December 2002].

Taylor, T. (2002). Evolution of morphology and behavior for physically modelled

creatures [online]. http://www.dai.ed.ac.uk/homes/timt/research/embody

.html [cited - 5 September 2002].

Taylor, T. and C. Massey (2001). Recent developments in the evolution of

morphologies and controllers for physically simulated creatures. Artificial



BIBLIOGRAPHY 276

Life 7 (1), 77–87.

Teo, J. and H. A. Abbass (2002a). Coordination and synchronization of loco-

motion in a virtual robot. In L. Wang, J. Rajapakse, K. Fukushima, S. Lee,

and X. Yao (Eds.), Proceedings of the 9th International Conference on Neural

Information Processing (ICONIP’02), Volume 4, Singapore, pp. 1931–1935.

Nanyang Technological University: ISBN 981-04-7525-X.

Teo, J. and H. A. Abbass (2002b). Multi-objectivity for brain-behavior evolution

of a physically-embodied organism. In R. Standish, M. Bedau, and H. Abbass

(Eds.), Artificial Life VIII: The 8th International Conference on Artificial

Life, pp. 312–318. Cambridge, MA: MIT Press.

Teo, J. and H. A. Abbass (2002c). Trading-off mind complexity and locomotion in

a physically simulated quadruped. In L. Wang, K. Tan, T. Furuhashi, J. Kim,

and X. Yao (Eds.), Proceedings of the 4th Asia-Pacific Conference on Simu-

lated Evolution And Learning (SEAL’02), Volume 2, Singapore, pp. 776–780.

Nanyang Technological University: ISBN 981-04-7523-3.

Teo, J. and H. A. Abbass (2003). Search space difficulty of evolutionary neuro-

controlled legged robots. International Journal of Knowledge-Based Intelligent

Engineering Systems (Accepted to appear).

Teo, J., M. H. Nguyen, and H. A. Abbass (2003). Multi-objectivity as a tool

for constructing hierarchical complexity. In Proceedings of the Genetic and

Evolutionary Computation Conference (GECCO-2003) (Accepted to appear),

Lecture Notes in Computer Science (LNCS), Chicago, IL. Springer-Verlag.

Thompson, A. (1995). Evolving electronic robot controllers that exploit hardware

resources. In F. Moran, A. Moreno, J. Merelo, and P. Chacon (Eds.), Advances

in Artificial Life: Proceedings of the Third European Conference in Artificial

Life (ECAL95), pp. 640–656. Berlin: Springer-Verlag.

Thompson, A. (1997). Artificial evolution in the physical world. In T. Gomi (Ed.),

Proceedings of the 5th International Symposium on Evolutionary Robotics:

From Intelligent Robots to Artificial Life (ER’97), pp. 101–125. Ontario: AAI



BIBLIOGRAPHY 277

Books.

Turing, A. M. (1936). On computable numbers, with an application to the

entscheidungsproblem. Proceedings of the London Mathematical Society (Se-

ries 2) 42, 230–265.

Van Veldhuizen, D. A. and G. B. Lamont (2000a). Multiobjective evolutionary

algorithms: Analyzing the state-of-the-art. Evolutionary Computation 8 (2),

125–147.

Van Veldhuizen, D. A. and G. B. Lamont (2000b). Multiobjective optimization

with messy genetic algorithms. In Proceedings of the 2000 ACM Symposium

on Applied Computing, pp. 470–476. New York: ACM Press.

Vapnik, V. N. and A. Y. Chervonenkis (1971). On the uniform convergence of

relative frequencies of events to their probabilities. Theoretical Probability and

Its Applications 16 (2), 264–280.

Varela, F. J. (1995). The re-enchantment of the concrete. In L. Steels and

R. Brooks (Eds.), The Artificial Life Route to Artificial Intelligence: Build-

ing Embodied, Situated Agents, Chapter 1, pp. 11–22. Hillsdale, NJ: Lawrence

Erlbaum Associates Publishers.

Vassilev, V. K., T. C. Fogarty, and J. F. Miller (2000). Information characteristics

and the structure of landscapes. Evolutionary Computation 8 (1), 31–60.

Vassilev, V. K. and J. F. Miller (2000). The advantages of landscape neutrality in

digital circuit evolution. In Proceedings of the Third International Conference

on Evolvable Systems: From Biology to Hardware (ICES’2000), pp. 252–263.

Berlin: Springer-Verlag.

Waldrop, M. M. (1994). Complexity: The Emerging Science at the Edge of Order

and Chaos. London: Penguin Books.

Warren, T. and E. Gibson (2002). The influence of referential processing on sen-

tence complexity. Cognition 85 (1), 79–112.

Watson, R. A., S. G. Ficici, and J. B. Pollack (2002). Embodied evolution: Dis-



BIBLIOGRAPHY 278

tributing an evolutionary algorithm in a population of robots. Robotics and

Autonomous Systems 39, 1–18.

Weinberger, E. D. (1990). Correlated and uncorrelated fitness landscapes and how

to tell the difference. Biological Cybernetics 63, 325–336.

Wolfram, S. (2002). A New Kind of Science. Champaign, IL: Wolfram Media Inc.

Wolpert, D. H. and W. G. MacReady (1997). Self-dissimilarity: An empirical

measure of complexity. Working Paper 97-12-087, Sante Fe Institute.

Wright, S. (1932). The roles of mutation, inbreeding, crossbreeding and selec-

tion in evolution. In D. Jones (Ed.), Proceedings of the Sixth International

Conference on Genetics, Volume 1, Brooklyn, NY, pp. 356–366.

Wuensche, A. (1999). Classifying cellular automata automatically: Finding glid-

ers, filtering, and relating space-time patterns, attractor basins, and the Z

parameter. Complexity 4 (3), 47–66.

Yao, X. (1999). Evolving artificial neural networks. Proceedings of the IEEE 87 (9),

1426–1447.

Zitzler, E. (1999). Evolutionary Algorithms for Multiobjective Optimization:

Methods and Applications. PhD thesis, Swiss Federal Institute of Technology

(ETH), Zurich, Switzerland.

Zitzler, E. (2002). Evolutionary algorithms for multiobjective optimization. In

K. Giannakoglou, D. Tsahalis, J. Periaux, and T. Fogarty (Eds.), Evolutionary

Methods for Design, Optimization and Control, pp. 19–26. Barcelona, Spain:

International Center for Numerical Methods in Engineering (CIMNE).

Zitzler, E., K. Deb, and L. Thiele (2000). Comparison of multiobjective evolution-

ary algorithms: Empirical results. Evolutionary Computation 8 (2), 173–195.

Zitzler, E., M. Laumanns, and L. Thiele (2001). SPEA2: Improving the strength

Pareto evolutionary algorithm. Technical Report 103, Computer Engineer-

ing and Networks Laboratories (TIK), Swiss Federal Institute of Technology

(ETH), Zurich, Switzerland.



BIBLIOGRAPHY 279

Zitzler, E. and L. Thiele (1999). Multiobjective evolutionary algorithms: A com-

parative case study and the strength Pareto approach. IEEE Transactions on

Evolutionary Computation 3 (4), 257–271.

Zydallis, J. B., D. A. Van Veldhuizen, and G. B. Lamont (2001). A statistical com-

parison of multiobjective evolutionary algorithms including the MOMGA-II.

In E. Zitzler, K. Deb, L. Thiele, C. Coello Coello, and D. Corne (Eds.), Pro-

ceedings of the First International Conference on Evolutionary Multi-Criterion

Optimization (EMO’01), pp. 226–240. Berlin: Springer-Verlag.



Appendix A

Contents of the Accompanying

CD-ROM

The CD-ROM accompanying this thesis contains videos of the artificial

creature visualized in simulation and additional graphs that were not included in the

thesis. The directory structure of the CD-ROM’s contents is shown in Figure A. On

machines with autorun features enabled, the CD-ROM should play automatically.

Otherwise, it is recommended to begin using the CD-ROM by first reading the

readme.txt file, and then pointing your web browser to index.html. All videos

and graphs on the CD-ROM are accessible through this index file.

The graphs require Adobe Acrobat Reader to view. A link to download a

copy can be found in the index.html file. To view the graphs, simply click on the

corresponding links that appear on the relevant pages. The videos require an MPEG

viewer. If using Internet Explorer 5.5 (or higher) or Netscape 6.2 (or higher) on a

personal computer running Microsoft Windows 98 (or higher), these videos will play

automatically by clicking on the corresponding links. Otherwise, a link to on-line

instructions on how to install the appropriate MPEG players can be found in the

index.html file.
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Figure A.1: Index to the contents of the accompanying CD-ROM. The last video

listed as “SPANN (P2 F.F.)” refers to the locomotion behavior evolved using the

P2 fitness function explained in Section 7.4.4. Videos for the best SPANN controller

operating with the presence of noise can be found under the Videos\SPANN sub-

directory.


