
A CLASSIFIED REVIEW ON THE COMBINATION FUZZYLOGIC{GENETIC ALGORITHMS BIBLIOGRAPHY: 1989{1995O. Cord�on, F. Herrera, M. LozanoDept. of Computer Science and Arti�cial Intelligence.E.T.S.I. Informatica. Universidad de Granada. 18071, Granada, Spain.E-mail: ocordon,herrera,lozano@robinson.ugr.esIn this paper, we present a classi�ed review of the bibliography on the combinationfuzzy logic|genetic algorithms. The classi�cation is developed collecting the papersmaking reference to an speci�c fuzzy logic area.1 IntroductionRecentely, numerous papers and applications combining fuzzy logic (FL) andgenetic algorithms (GAs) have become known, and there is an increasing in-terest in the integration of these two topics.The present bibliography collects a big quantity of references in this grow-ing area, althought unfortunatelly they are not all the possible. Some of thereferences are incomplete because either we have earlier versions before to bepublished or we have got them incomplete. Comments, corrections, papers andreferences for mantaining the report are welcome.The classi�cation has been made following the table 1 that contains thekeywords and the number of papers on each of them. We have tried to cover theapplication of FL based tools to GA (with the name of fuzzy genetic algorithms)and di�erent areas of the fuzzy logic making useful the classi�cation. When apaper belongs to more than one area then we have selected the area that canmake easy its search or use.Table 2 collects the classi�ed data related to the number of works publishedin each one of the classi�cation areas per years, these last belonging to the timeinterval considered in our paper. It can be observed the increasing interestexisting in the last few years.The next section presents a short introduction about FL and GAs for read-ers which are not familiarized with these topics. The third section shows theclassi�ed bibliography. 1



Table 1: Classi�cation keywords1 Fuzzy genetic algorithms 162 Fuzzy clustering 113 Fuzzy optimization 234 Fuzzy neural networks 235 Fuzzy relational equations 46 Fuzzy expert systems 57 Fuzzy classi�er systems 208 Fuzzy information retrieval and database quering 59 Fuzzy decision making, �nancial, and economic models 710 Fuzzy regression analysis 311 Fuzzy pattern recognition and image processing 1612 Fuzzzy classi�cation | Concept Learning 1713 Fuzzy logic controllers(Design, Learning, Tuning, Applications) 17114 Fuzzy logic miscellaneous 24Fuzzy logic | Genetic algorithms: Total 345
Table 2: Number of contributions per yearYear Classi�cation Area Total1 2 3 4 5 6 7 8 9 10 11 12 13 141989 0 0 0 0 0 0 0 0 0 0 1 0 1 0 21990 0 0 0 0 0 0 0 0 0 0 3 0 4 0 71991 0 0 0 0 0 0 2 0 0 0 0 0 7 0 91992 1 0 3 2 0 0 1 0 0 0 1 1 15 0 241993 4 2 3 5 0 0 4 2 3 1 2 5 36 2 691994 5 4 7 7 2 3 6 1 2 2 5 4 51 10 1091995 6 5 10 9 2 2 7 2 2 0 4 7 57 12 1252



2 Fuzzy Logic and Genetic Algorithms2.1 Fuzzy logicFL may be viewed with two di�erent meanings as was expounded in by Prof.Zadeh, the pionner of fuzzy logic and fuzzy set theory (in L.A. Zadeh, Foreword.In: P{Z. Wang, K.F. Loe (Eds.) Between Mind and Computer: Fuzzy Scienceand Engineering, World Scienti�c, London, 1993).(a) a narrow interpretation, FLn, in which fuzzy logic is basically a logic ofapproximate reasoning; and (b) a wide interpretation, FLw, in terms of whichfuzzy logic is coextensive with the theory of fuzzy sets, that is, classes of objectsin which the transition from membership to nonmembership is gradual ratherthan abrupt.In the narrow sense, fuzzy logic may be viewed as a generalization andextension of multivalued logic. But the applicability of fuzzy logic is far thanthat of multivalued logic because FLn provides many concepts and techniqueswhich are not a part of multivalued logic. Among such concepts and techniques| which play a key role in the applications of fuzzy logic | are those of thelinguistic variable; the concepts of possibility and necessity; concepts of truthand usuality|quali�cation; fuzzy quanti�cation and cardinality. Furthermore,the agenda of FLn is quite di�erent from that of classical multivalued logicalsystems.In its wide sense, FLw, fuzzy logic is a very broad theory with manybranches, among them fuzzy sets, fuzzy arithmetic, fuzzy mathematical pro-gramming, fuzzy pattern recognition, fuzzy control, fuzzy probability theory,fuzzy topology, the calculi of fuzzy rules and fuzzy graphs, and fuzzy logic,FLn, in its narrow sense. It shoud be noted that there is a growing trend tointerpret the fuzzy logic in its wide sense since the label fuzzy logic is moreeuphonious and more self|explanatory than fuzzy set theory. Regardless of itsinterpretation, the role model for fuzzy logic is the human mind.2.2 Genetic algorithmsGAs are general purpose search algorithms which use principles inspired bynatural genetic populations to evolve solutions to problems. The basic ideais to maintain a population of knowledge structures that evolves over timethrough a process of competition and controlled variation. Each structure inthe population represents a candidate solution to the concrete problem and hasan associated �tness to determine which structures are used to form new onesin the competition process. The new ones are created using genetic operatorssuch as crossover and mutation. GAs have had a great measure of success in3



search and optimization problems. The reason for a great part of their success istheir ability to exploit the information accumulated about an initially unknownsearch space in order to bias subsequent searches into useful subspaces, i.e.,their robustness. This is their key feature, particularly in large, complex, andpoorly understood search spaces, where classical search tools (enumerative,heuristic, : : : ) are inappropriate, o�ering a valid approach to problems requiringe�cient and e�ective search techniques.A GA starts o� with a population of randomly generated solutions, chro-mosomes, and advances toward better solutions by applying genetic operators,modeled on the genetic processes occurring in nature. In these algorithms wemaintain a population of solutions for a given problem and this populationundergoes evolution in a form of natural selection. In each generation, relat-ively good solutions reproduce to give o�spring that replace the relatively badsolutions, which die. An evaluation or �tness function plays the role of theenvironment to distinguish between good and bad solutions. The process ofgoing from the current population to the next one constitutes a generation inthe execution of a GA.Although there are many possible variants of the basic GA, the fundamentalunderlying mechanism operates on a population of chromosomes or individuals(representing possible solutions to the problem) and consists of three opera-tions: evaluation of individual �tness, formation of a gene pool (intermediatepopulation), and recombination through crossover and mutation.3 Classi�ed Bibliography3.1 Fuzzy genetic algorithms1. Arnone S., Dell'Orto M., and Tettamanzi A. (November 1994) Towards a fuzzygovernment of genetic populations. In Proc. Sixth IEEE Conference on Toolswith Arti�cial Intelligence (TAI'94), pages 585{591. Los Alamitos.2. Bergman A., Burgard W., and Hemker A. (October 1994) Adjusting parametersof genetic algorithms by fuzzy control rules. In Proc. Third InternationalWorkshop on Software Engineering and Expert Systems for High Energy andNuclear Physics, New Computing Techniques in Physics Research III, pages235{240. Oberammergau.3. Bergman A., Burgard W., and Hemker A. (1994) Adjusting parameters ofgenetic algorithms by fuzzy control rules. In Becks K. H. and Gallix D. P.(eds)New Computer Techniques in Physics Research III, pages 235{240. WorldScienti�c Press, Singapore.4. Herrera F., Herrera-Viedma E., Lozano M., and Verdegay J. L. (Septem-ber 1994) Fuzzy tools to improve genetic algorithms. In Proc. Second4



European Conference on Intelligent Techniques and Soft Computing (EU-FIT'94), volume 3, pages 1532{1539. Aachen.5. Herrera F., Lozano M., and Verdegay J. L. (March 1995) Fuzzy connectivebased crossover operators to model genetic algorithms population diversity.Technical Report DECSAI-95110, University of Granada, Department of Com-puter Science and Arti�cial Intelligence, University of Granada, 18071 Granada,Spain.6. Herrera F., Lozano M., and Verdegay J. L. (April 1995) Dynamic and heur-istic crossover operators for controlling the diversity and convergence of real-coded genetic algorithms. Technical Report DECSAI-95113, University ofGranada, Department of Computer Science and Arti�cial Intelligence, Uni-versity of Granada, 18071 Granada, Spain.7. Herrera F., Lozano M., and Verdegay J. L. (1995) Tackling fuzzy genetic al-gorithms. In Winter G., Periaux J., Gal�an M., and Cuesta P. (eds) GeneticAlgorithms in Engineering and Computer Science, pages 167{189. John Wileyand Sons, England.8. Herrera F., Lozano M., and Verdegay J. L. (1995) The use of fuzzy connectivesto design real-coded genetic algorithms. Mathware & Soft Computing 1(3):239{251.9. Lee M. A. and Takagi H. (July 1993) Dynamic control of genetic algorithms us-ing fuzzy logic techniques. In Proc. Fifth International Conference on GeneticAlgorithms (ICGA'93), pages 76{83. San Mateo.10. Meyer L. and Feng X. (June 1994) A fuzzy stop criterion for genetic algorithmsusing performance estimation. In Proc. Third IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'94), pages 1990{1995. Orlando.11. Pearce R. and Cowley P. H. (September 1995) Use of fuzzy logic to overcomeconstraint problems in genetic algorithms. In Proc. First IEE/IEEE Interna-tional Conference on Genetic Algorithms in Engineering Systems: Innovationsand Applications, pages 13{17. She�eld.12. Sanchez E. (July 1993) Fuzzy genetic algorithms in soft computing enviro-ment. In Proc. Fifth International Fuzzy Systems Association World Congress(IFSA'93), pages 1{13. Seoul.13. Voigt H. M. (June 1992) Fuzzy evolutionary algorithms. Technical Report 92-038, International Computer Science Institute (ICSI), 1947 Center Street, Suite600, Berkeley, CA, 94704.14. Voigt H. M., Born J., and Santibanez-Koref I. (April 1993) A multivalued evol-utionary algorithm. Technical Report 93-022, International Computer ScienceInstitute (ICSI), 1947 Center Street, Suite 600, Berkeley, CA, 94704.15. Voigt H. M., Muhlenbein H., and Cvetkovic D. (July 1995) Fuzzy recombinationfor the continuous breeder genetic algorithm. In Proc. Sixth InternationalConference on Genetic Algorithms (ICGA'95), pages 104{111 Pittsburgh.16. Xu H. Y. and Vukovich G. (October 1993) A fuzzy genetic algorithm withe�ective search and optimization. In Proc. International Joint Conference onNeural Networks (IJCNN'93), pages 2967{2970. Nagoya.5



3.2 Fuzzy clustering1. Bezdek J. C. and Hathaway R. J. (June 1994) Optimization of fuzzy clusteringcriteria using genetic algorithms. In Proc. First IEEE Conference on Evolu-tionary Computation (EC-IEEE'94), pages 589{594. Orlando.2. Buckles B. P., Petry F. E., Preabhu D., George R., and Srikanth R. (June1994) Fuzzy clustering with genetic search. In Proc. First IEEE Conferenceon Evolutionary Computation (EC-IEEE'94), pages 46{50. Orlando.3. Fogel D. B. and Simpson P. K. (March 1993) Evolving fuzzy clusters. InProc. IEEE International Congress on Neural Networks (IEEE-ICNN'93),pages 1829{1834. San Francisco.4. Hall L. O., Bezdek J. C., Boggavarpu S., and Bensaid A. (1994) Genetic fuzzyclustering. In Proc. North American Fuzzy Information Processing SocietyBiannual Conference (NAFIPS'94), pages 411{415. San Antonio.5. Hall L. O. and Ozyurt B. (September 1995) Scaling genetically guided fuzzyclustering. In Proc. ISUMA-NAFIPS'95, pages 328{332. Maryland.6. Le T. V. (November 1995) Evolutionary fuzzy clustering. In Proc. Second IEEEConference on Evolutionary Computation (EC-IEEE'95), volume 2, pages 753{758. Perth.7. Liu J. and Xie W. (March 1995) A genetics-based approach to fuzzy clustering.In Proc. Fourth IEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95), pages 2233{2237. Yokohama.8. Schulte C. M. (September 1994) Genetic algorithms for prototype based fuzzyclustering. In Proc. Second European Conference on Intelligent Techniquesand Soft Computing (EUFIT'94), pages 913{921. Aachen.9. Srikanth R., George R., Prabhu D., and Petry F. E. (August 1993) Fuzzyclustering using genetic algorithms. In Proc. Thirty Sixth Midwest Symposiumon Circuits and Systems Conference, pages 1362{1365. Detroit.10. Srikanth R., George R., Warsi N., Prabhu D., Petry F. E., and Buckles B. P.(1995) A variable-length genetic algorithm for clustering and classi�cation.Pattern Recognition Letters 16: 789{800.11. Yuan B., Klir G. J., and Swan-Stone J. F. (March 1995) Evolutionary fuzzyC-Means clustering algorithm. In Proc. Fourth IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'95), pages 2221{2226. Yokohama.3.3 Fuzzy optimization1. Buckley J. J. and Hayashi Y. (October 1993) Fuzzy genetic algorithms foroptimization. In Proc. International Joint Conference on Neural Networks(IJCNN'93), pages 725{728. Nagoya.2. Buckley J. J. and Hayashi Y. (1994) Fuzzy genetic algorithm and applications.Fuzzy Sets and Systems 61(2): 129{136.3. Cadenas J. M. and Jim�enez F. (June 1994) A genetic algorithm for the mul-tiobjective solid transportation problem: A fuzzy approach. In Proc. Interna-6



tional Symposium on Automotive Technology and Automation, pages 327{334.Aachen.4. Cadenas J. M. and Jim�enez F. (July 1995) Genetic search in fuzzy multiob-jective programming. In Proc. Sixth International Fuzzy Systems AssociationWorld Congress (IFSA'95), volume 2, pages 25{28. Sao Paulo.5. Castillo L. and Gonz�alez A. (July 1995) Optimizing the �nal cost in distributionnetworks under fuzzy restrictions. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 2, pages 81{84. Sao Paulo.6. Castillo L. and Gonz�alez A. (October 1995) Fuzzy optimization of distributionnetworks by using genetic algorithms. Technical Report DECSAI-95131, Uni-versity of Granada, Department of Computer Science and Arti�cial Intelligence,University of Granada, 18071 Granada, Spain.7. Gen M., Tsujimura Y., and Kubota E. (September 1994) Solving job-shopscheduling problem with fuzzy processing time using genetic algorithm. In Proc.Second European Conference on Intelligent Techniques and Soft Computing(EUFIT'94), pages 1540{1547. Aachen.8. Gen M., Ida K., and Li Y. (1995) Solving bicriteria solid transportation problemwith fuzzy numbers by genetic algorithm. In Proc. Seventeenth InternationalConference on Comput. and Indust. Engineering, Phoenix.9. Herrera F., Lozano M., and Verdegay J. L. (1994) Applying genetic algorithmsin fuzzy optimization problems. Fuzzy Systems and Arti�cal Intelligence 3(1):39{52.10. Ida K., Gen M., and Li Y. (August 1995) Solving multicriteria solid trans-portation problem with fuzzy numbers by genetic algorithms. In Proc. ThirdEuropean Conference on Intelligent Techniques and Soft Computing (EU-FIT'95), pages 434{441. Aachen.11. Ishibuchi H., Yamamoto N., Murata T., and Tanaka H. (1994) Genetic al-gorithms and neighborhood search algorithms for fuzzy owshop schedulingproblems. Fuzzy Sets and Systems 67: 81{100.12. Miranda V. and Proenca L. M. (November 1994) Genetic algorithms and fuzzymodels - an application to gas and electricity distribution planning under un-certainly. In Proc. Third International Workshop on Rough Sets and SoftComputing, pages 43{50. San Jos�e.13. Mizunuma H. and Watada J. (1995) Fuzzy mixed integer programmingbased on genetic algorithm and its application to resource distribution.Japanese Journal of Fuzzy Theory and Systems 7(1): 97{117.14. Qian Y., Tessier P. J. C., and Dumont G. A. (July 1992) Fuzzy logic basedmodeling and optimization. In Proc. Second International Conference on FuzzyLogic and Neural Networks, pages 349{352. Iizuka.15. Qian Y., Tessier P. J. C., and Dumont G. A. (November 1992) Process mod-eling and optimization of systems with imprecise and conicting equations.Engineering Application of Arti�cial Intelligence16. Strbac G. and Djapic P. (September 1995) A genetic based fuzzy approachto optimization of electrical distribution networks. In Proc. First IEE/IEEE7



International Conference on Genetic Algorithms in Engineering Systems: In-novations and Applications, pages 194{199. She�eld.17. Sakurai M., Kurihara Y., and Karasawa S. (June 1994) Color classi�cationusing fuzzy inference and genetic algorithm. In Proc. Third IEEE InternationalConference on Fuzzy Systems (FUZZ-IEEE'94), pages 1975{1978. Orlando.18. Sakawa M., Kato K., Sunada H., and Enda Y. (1995) An interactive fuzzysatis�cing method for multiobjective 0-1 programming problems through re-vised genetic algorithm. Japanese Journal of Fuzzy Theory and Systems 7(2):233{245.19. Sakawa M., Utaka J., Inuiguchi M., Shiromaru I., Suginohara N., and InoueT. (October 1993) Hot parts operating schedule of gas turbines by geneticalgorithms and fuzzy satis�cing methods. In Proc. International Joint Confer-ence on Neural Networks (IJCNN'93), pages 746{749. Nagoya.20. Tsujimura Y., Gen M., Li Y., and Kubota E. (August 1995) An e�cient methodfor solving fuzzy assembly-line balancing problem using genetic algorithms. InProc. Third European Conference on Intelligent Techniques and Soft Comput-ing (EUFIT'95), pages 406{415. Aachen.21. Tsujimura Y., Gen M., and Kubota E. (1995) Solving fuzzy assembly-line bal-ancing problem with genetic algorithm. In Proc. Seventeenth InternationalConference on Comput. and Indust. Engineering, Phoenix.22. Watada J., Mizunuma H., and Yamamoto K. (1992) Method for solving a fuzzyoptimal distribution problem based on a genetic algorithm. In Proc. SecondFuzzy Workshop, pages 67{75.23. Yamamoto N., Ishibuchi H., and Tanaka H. (July 1993) Fuzzy ow shopscheduling by GA, SA and taboo search. In Proc. Fifth International FuzzySystems Association World Congress (IFSA'93), pages 576{579. Seoul.3.4 Fuzzy neural networks1. Caponetto R., Lavorgna M., and Presti M. L. (June 1995) Genetic algorithmand neuro-fuzzy systems for automatic controller design. In Proc. Fifth Inter-national Workshop on Current Issues in Fuzzy Technologies (CIFT'95), pages38{47. Trento.2. Caponetto R., Lavorgna M., Presti M. L., and Rizotto G. G. (July 1995) Howgenetic algorithm and neuro-fuzzy systems can be used for automatic controllerdesign. In Proc. Sixth International Fuzzy Systems Association World Con-gress (IFSA'95), volume 1, pages 169{172. Sao Paulo.3. Fukuda T. and Ishigami H. (July 1993) Structure optimization of fuzzy neuralnetwork by genetic algorithm. In Proc. Fifth International Fuzzy SystemsAssociation World Congress (IFSA'93), pages 964{967. Seoul.4. Fukuda T. and Shibata T. (1994) Fuzzy-neuro-GA based intelligent robotics.In Zurada J. M. and Robinson R. J. M. I. C. J. (eds) Computational IntelligenceImitating Life, pages 352{363. IEEE Press, New York.5. Gupta M. and Ding H. (August 1994) Fuzzy neuronal networks and genetic8



algorithms. In Proc. Third International Conference on Fuzzy Logic, NeuralNets and Soft Computing, pages 187{188. Iizuka.6. Ichimura T., Takano T., and Tazaki E. (August 1995) Reasoning and learningmethod for fuzzy rules using neural networks with adaptive structured geneticalgorithm. In Proc. Third European Conference on Intelligent Techniques andSoft Computing (EUFIT'95), pages 472{476. Aachen.7. Ishigami H., Fukuda T., Shibata T., and Arai F. (May 1995) Structure optim-ization of fuzzy neural networks by genetic algorithm. Fuzzy Sets and Systems71(3): 257{264.8. Krishnamraju P. V., Buckley J. J., Reilly K. D., and Hayashi Y. (June 1994)Genetic learning algorithms for fuzzy neural nets. In Proc. Third IEEE In-ternational Conference on Fuzzy Systems (FUZZ-IEEE'94), pages 1969{1974.Orlando.9. Linkens D. A. and Nyongesa H. O. (August 1995) Evolutionary learning in fuzzyneural control systems. In Proc. Third European Conference on IntelligentTechniques and Soft Computing (EUFIT'95), pages 990{995. Aachen.10. Machado R. J. and Rocha A. F. (March 1992) Evolutive fuzzy neural net-works. In Proc. First IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'92), pages 493{500. San Diego.11. Pal S. K. and Bhandari D. (1995) Genetic algorithms with fuzzy �tness functionfor object extraction using cellular networks. Fuzzy Sets and Systems 65(2):129{139.12. Sanchez E. (July 1992) Genetic algorithms, neural networks and fuzzy logicsystems. In Proc. Second International Conference on Fuzzy Logic and NeuralNetworks, pages 17{19. Iizuka.13. Scha�er J. D. (1994) Combinations of genetic algorithms and neural networksor fuzzy systems. In Zurada J. M. and Robinson R. J. M. I. C. J. (eds)Computational Intelligence Imitating Life, pages 371{382. IEEE Press, NewYork.14. Simon F. and Nobre M. (March 1995) Genetic-neuro-fuzzy systems: A prom-ising fusion. In Proc. Fourth IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'95), pages 259{265. Yokohama.15. Takagi H. and Lee M. A. (June 1993) Neural network and genetic algorithmapproaches to auto-design of fuzzy systems. In Proc. Fuzzy Logic in Arti�cialIntelligence (FLAI'93), pages 68{79. Linz.16. Takagi H. (July 1993) Neural network and genetic algorithm techniques forfuzzy systems. In Proc. World Congress on Neural Networks (WCNN'93),volume 2, pages 631{634.17. Takagi H. (September 1993) Fusion techniques of fuzzy systems and neuralnetwork, and fuzzy systems and genetic algorithms. In Proc. Society of Photo-Optics Instrumentation Engineers (SPIE) Technical Conference on Applica-tions of Fuzzy Logic Technology, SPIE's International Symposium on OpticalTools for Manufacturing and Advanced Automation (SPIE'93), volume 2061,pages 402{413. Boston. 9



18. Uchino E., Yamakawa T., and Niizumi D. (July 1995) E�ective learning for aneo-fuzzy-neuron by combination of a genetic algorithm, an algebraic learningmethod and a gradient descendent method. In Proc. Sixth International FuzzySystems Association World Congress (IFSA'95), volume 2, pages 233{236. SaoPaulo.19. Wienholt W. (1993) Optimizing the structure of radial basis function networksby optimizing fuzzy inference systems with evolution strategy. Technical Re-port 93-07, Ruhr-Universit�at Bochum, Institut f�ur Neuroinformatik ND 04/584.44780 Bochum, Germany.20. Wolf T. (September 1994) Optimization of fuzzy systems using neural networksand genetic algorithms. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 544{551. Aachen.21. Xue H., Chong N. T., and Jmashidi M. (June 1994) Fuzzy associative memoryoptimization using genetic algorithms. In Proc. Third IEEE InternationalConference on Fuzzy Systems (FUZZ-IEEE'94), pages 509{513. Orlando.22. Xue H. (1994) Applications of Genetic Algorithms in Optimization of Fuzzy-Associative Memory Based Controllers. PhD thesis, University of New Mexico,CAD Laboratory for Intelligent and Robotic Systems. Department of EECE.23. Xue S. H. and Jamshidi M. (July 1995) Fuzzy associated memory optimiz-ation using genetic algorithms. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 1, pages 177{180. Sao Paulo.3.5 Fuzzy relational equations1. Negoita M. G., Fagarasan F., and Agapie A. (September 1994) Applicationsof genetic algorithms in solving fuzzy relational equations. In Proc. SecondEuropean Conference on Intelligent Techniques and Soft Computing (EU-FIT'94), pages 1126{1129. Aachen.2. Negoita M. G., Giuclea M., and Dediu H. (November 1995) Genetic algorithmto optimize approximate solutions of fuzzy relational equations for fuzzy systemsand controllers. In Proc. ANNES'95, Dunedin.3. Pedrycz W. (June 1994) GAREL: A hybrid genetic learning in fuzzy relationalequations. In Proc. Third IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'94), pages 1354{1358. Orlando.4. Pedrycz W. (1995) Genetic algorithms for learning in fuzzy relational struc-tures. Fuzzy Sets and Systems 69(1): 37{52.3.6 Fuzzy expert systems1. Negoita M. G. and Roventa E. (August 1994) Genetic algorithms for build-ing knowledge bases in fuzzy expert systems. In Proc. Third InternationalConference on Fuzzy Logic, Neural Nets and Soft Computing, pages 455{456.Iizuka. 10



2. Negoita M. G. (August 1994) The fusion of genetic algorithms and fuzzylogic: Applications in the expert systems and intelligent control. In Proc.IEEE/Nagoya University WWW on Fuzzy Logic and Neural Networks/GeneticAlgorithms, Nagoya.3. Negoita M. G. and Roventa E. (September 1994) Knowledge learning in ex-pert systems by genetic algorithms. In Proc. Second European Conferenceon Intelligent Techniques and Soft Computing (EUFIT'94), pages 1121{1125.Aachen.4. Perneel C., Themlin J. M., Renders J. M., and Acheroy M. (1995) Optimiz-ation of fuzzy expert systems using genetic algorithms and neural networks.IEEE Transactions on Fuzzy Systems 3(3): 300{312.5. Zhang L., Wang L., Zang Y., Seki H., and Itoh H. (March 1995) On rulechecking and learning in an acupuncture diagnosis fuzzy expert system bygenetic algorithm. In Proc. Fourth IEEE International Conference on FuzzySystems (FUZZ-IEEE'95), pages 455{460. Yokohama.3.7 Fuzzy classi�er systems1. Carse B. and Fogarty T. C. (1994) A fuzzy classi�er system using the pitts-burgh approach. In Davidor Y., Schwefel H. P., and M�aanner R. (eds) ParallelProblem Solving from Nature - PPSN III, pages 260{269. Springer-Verlag,Berlin.2. Carse B. and Fogarty T. C. (August 1995) Evolutionary learning of temporalbehaviour using discrete and fuzzy classi�er system. In Proc. Tenth Interna-tional Symposium on Intelligent Control, Monterey.3. Furuhasi T., Nakaoka K., Morikawa K., and Uchikawa Y. (July 1993) Con-trolling excessive fuzziness in a fuzzy classi�er system. In Proc. Fifth Interna-tional Conference on Genetic Algorithms (ICGA'93), page 635. San Mateo.4. Furuhasi T., Nakaoka K., and Uchikawa Y. (June 1994) Suppresion of ex-cesive fuziness using multiple fuzzy classi�er systems. In Proc. Third IEEEInternational Conference on Fuzzy Systems (FUZZ-IEEE'94), pages 411{414.Orlando.5. Furuhasi T., Nakaoka K., and Uchikawa Y. (August 1994) A new approach togenetic based machine learning and an e�cient �nding of fuzzy rules. In Proc.IEEE/Nagoya University WWW on Fuzzy Logic and Neural Networks/GeneticAlgorithms, pages 114{122. Nagoya.6. Furuhashi T., Nakaoka K., and Uchikawa Y. (March 1995) An e�cient �ndingof fuzzy rules using a new approach to genetic based machine learning. In Proc.Fourth IEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95),pages 715{722. Yokohama.7. Geyer-Schulz A. (September 1992) Fuzzy rule languages and genetic algorithms.In Proc. Fourteenth Seminar on Fuzzy Set Theory, Non Classical Logic and itsApplication, pages 36{38. Linz.8. Geyer-Schulz A. (1993) Fuzzy classi�er systems. In Lowen R. and Roubens11



M. (eds) Fuzzy Logic: State of the Art, pages 345{354. Kluwer AcademicPublishers, Dordretch.9. Geyer-Schulz A. (September 1993) Speeding up genetic machine learning - acase for fuzzy rule languages. In Proc. First European Congress on Fuzzy andIntelligent Technologies (EUFIT'93), pages 1083{1089. Aachen.10. Geyer-Schulz A. (1995) Fuzzy Rule-Based Expert Systems and Genetic MachineLearning. Physica-Verlag, Heidelberg.11. Geyer-Schulz A. (1995) On the speci�cation of fuzzy data in management. InBandemer H. (ed) Mathematical Research: Modelling Uncertain Data, pages105{110. Akademie Verlag.12. Halgamuge S. K. and Glesner M. (1995) Input space segmentation with a ge-netic algorithm for generation of rule based classi�er systems. In ChambersL. (ed) Practical Handbook of Genetic Algorithms: New Frontiers, volume 2,pages 317{331. CRC Press, Boca Raton.13. Ishibuchi H., Nakashima T., and Murata T. (November 1995) A fuzzy classi�ersystem that generates fuzzy if-then rules for pattern classi�cation problems. InProc. Second IEEE Conference on Evolutionary Computation (EC-IEEE'95),volume 2, pages 759{764. Perth.14. Nakaoka K., Furuhasi T., and Uchikawa Y. (June 1994) A study on apportion-ment of credits of fuzzy classi�er systems for knowledge acquisition of largescale systems. In Proc. Third IEEE International Conference on Fuzzy Sys-tems (FUZZ-IEEE'94), pages 1797{1800. Orlando.15. Nakaoka K., Furuhasi T., and Uchikawa Y. (August 1994) A study on fuzzyclassi�er system for knowledge acquisition of large scale systems. In Proc.Third International Conference on Fuzzy Logic, Neural Nets and Soft Comput-ing, pages 467{468. Iizuka.16. Nakamiti G. and Gomide F. (September 1994) An evolutive fuzzy mechanismbased on past experiences. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 1211{1217. Aachen.17. Parodi A. and Bonelli P. (July 1993) A new approach to fuzzy classi�er system.In Proc. Fifth International Conference on Genetic Algorithms (ICGA'93),pages 223{230. San Mateo.18. Terano T. and Yoshinaga K. (March 1995) Analyzing long-chain rules extrac-ted from a learning classi�er system. In Proc. Fourth IEEE InternationalConference on Fuzzy Systems (FUZZ-IEEE'95), pages 723{728. Yokohama.19. Valenzuela-Rend�on M. (1991) The fuzzy classi�er system: Motivations and �rstresults. In M�anner R. and Manderick B. (eds) Parallel Problem Solving fromNature - PPSN II, pages 330{334. Springer-Verlag, Berlin.20. Valenzuela-Rend�on M. (July 1991) The fuzzy classi�er system: A classi�ersystem for continuously varing variables. In Proc. Fourth International Con-ference on Genetic Algorithms (ICGA'91), pages 346{353. San Diego.12



3.8 Fuzzy information retrieval and database quering1. Kraft D. H., Petry F. E., Buckles B. P., and Sadasivan T. (1995) Applyinggenetic algorithms to information retrieval systems via relevance feedback. InBosc P. and Kacprzyk J. (eds) Fuzziness in DataBase Management Systems,pages 330{344. Physica-Verlag Heidelberg, Germany.2. Petry F. E., Buckles B. P., Kraft D. H., and Prabhu D. (July 1993) Generatingfuzzy information retrieval queries via genetic programming. In Proc. Fifth In-ternational Fuzzy Systems Association World Congress (IFSA'93), pages 481{484. Seoul.3. Petry F. E., Buckles B. P., Kraft D. H., and Prabhu D. (October 1993) Fuzzyinformation retrieval using genetic algorithms and relevance feedback. In Proc.Fifty Sixth ASIS Annual Meeting (ASIS'93), pages 122{125. Columbus.4. Sanchez E. (July 1994) Fuzzy logic and genetic algorithms in information re-trieval. In Proc. Third International Conference on Fuzzy Logic, Neural Netsand Soft Computing, pages 29{35. Iizuka.5. Sanchez E., Miyano H., and Brachet J. P. (July 1995) Optimization of fuzzyqueries with genetic algorithms. application to a data base of patents in bio-medical engineering. In Proc. Sixth International Fuzzy Systems AssociationWorld Congress (IFSA'95), volume 2, pages 293{296. Sao Paulo.3.9 Fuzzy decision making, �nancial, and economic models1. Cox E. (April 1993) A model-free trainable fuzzy system for the analysis of�nancial timeseries data with fuzzy set morphology and rule association op-timization through a genetic optimizer. In Proc. Second Annual Conferenceon Arti�cial Intelligence Applications on Wall Street: Tactical and StrategicComputing Technologies, pages 280{285. New York.2. Deboeck G. (April 1993) Neural, genetic and fuzzy approaches to design oftrading systems. In Proc. Second Annual Conference on Arti�cial IntelligenceApplications on Wall Street: Tactical and Strategic Computing Technologies,pages 184{193. New York.3. Goonatilake S. (August 1994) Genetic fuzzy hybrid system for �nancial decisionmaking. In Proc. IEEE/Nagoya University WWW on Fuzzy Logic and NeuralNetworks/Genetic Algorithms, Nagoya.4. Loia V. and Scandizzo S. (September 1995) Qualitative selection strategies ingenetic-based evolutionary economic models. In Proc. ISUMA-NAFIPS'95,pages 333{338. Maryland.5. Perneel C. and Acheroy M. (1994) Fuzzy reasoning and genetic algorithmsfor decision making problems in uncertain enviroment. In Proc. North Amer-ican Fuzzy Information Processing Society Biannual Conference (NAFIPS'94),pages 115{120. San Antonio.6. Welstead S. (April 1993) Financial data modeling with genetically optimizedfuzzy systems. In Proc. Second Annual Conference on Arti�cial Intelligence13



Applications on Wall Street: Tactical and Strategic Computing Technologies,pages 286{293. New York.7. Zimmermann H. J. and Sebastian H. J. (March 1995) Intelligent systemdesign support by fuzzy-multi-criteria decision making and/or evolutionary al-gorithms. In Proc. Fourth IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'95), pages 367{374. Yokohama.3.10 Fuzzy regression analysis1. Seo Y. J., Park Y. M., Hwang S. G., and Park K. P. (July 1993) Fuzzy re-gression analysis using genetic algorithm. In Proc. Fifth International FuzzySystems Association World Congress (IFSA'93), pages 513{516. Seoul.2. Wang L., Zhang L., Itoh H., and Seki H. (August 1994) A fuzzy regressionmethod based on genetic algorithm. In Proc. Third International Conferenceon Fuzzy Logic, Neural Nets and Soft Computing, pages 471{472. Iizuka.3. Yabuuchi Y., Watada J., and Tatsumi K. (1994) Fuzzy regression anaysis ofdata with error. Japanese Journal of Fuzzy Theory and Systems 6(6): 673{685.3.11 Fuzzy pattern recognition and image processing1. Albert J., Ferri F., Domingo J., and Vicens M. (1990) An approach to naturalscene segmentation by means of genetic algorithms with fuzzy data. In de laBlanca N. P., SanFeliu A., and Vidal E. (eds) Fourth National Symposiumin Pattern Recognition and Image Analysis ( Selected Papers), pages 97{112.World Scienti�c Publishers Co. Inc., Singapore.2. Ankenbrandt C. A., Buckles B. P., Petry F. E., and Lybanon M. (July 1989)Ocean feature recognition using genetic algorithms with fuzzy �tness functions(GA/F3). In Proc. Third Annual Workshop on Space Operations Automationand Robotics (SOAR'89), pages 679{686. Houston.3. Ankenbrandt C. A., Buckles B. P., and Petry F. E. (1990) Scene recognitionusing genetic algorithms with semantic nets. Pattern Recognition Letters 11(4):285{293.4. Bereta M. L. and Tettamanzi A. G. (September 1995) An evolutionary approachto fuzzy image compression. In Proc. First Italian Workshop on Fuzzy Logic(WILF'95), Napoles.5. Bhandari D., Pal S. K., and Kundu M. K. (March 1993) Image enhancementincorporating fuzzy �tness function in genetic algorithms. In Proc. SecondIEEE International Conference on Fuzzy Systems (FUZZ-IEEE'93), volume 2,pages 1408{1413. San Francisco.6. Bothe H. H. (July 1995) Optimization of a fuzzy classi�cation of closed curvesystems by a genetic algorithm. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 1, pages 277{280. Sao Paulo.14



7. Boyd R. and Glass C. (1993) Interpreting ground-penetrating radar imagesusing object-oriented neural, fuzzy, and genetic processing. In Nasr H. N. (ed)Ground Sensing, volume 1941, pages 169{181. The International Society ofPhoto-Optics Instrumentation Engineers (SPIE), Orlando.8. Buhusi C. V. (June 1994) Learning by simulating evolution in automatic fuzzysystems systhesis. In Proc. Third IEEE International Conference on FuzzySystems (FUZZ-IEEE'94), pages 1308{1313. Orlando.9. Domingo J., Albert J., Ferri F., and Cerver�on V. (1990) A learning methodbased on genetic algorithms applied to color image segmentation. In Proc.Fourth International Symposium on Knowledge Engineering.10. Fathi-Torbaghan M. (August 1994) Fuzzy set optimization in use of medicalMR-image analysis based on evolutionary strategies. In Proc. IEEE/NagoyaUniversity WWW on Fuzzy Logic and Neural Networks/Genetic Algorithms,Nagoya.11. Mitra S., Pal S. K., and Banerjee S. (August 1995) Tuning of class membershipusing genetic algorithms. In Proc. Third European Conference on IntelligentTechniques and Soft Computing (EUFIT'95), pages 1420{1424. Aachen.12. Mizutani E., Takagi H., and Auslander D. M. (August 1994) A cooperativesystem of neural network and genetic algorithm with fuzzy population generatorfor computer color recipe prediction. In Proc. Third International Conferenceon Fuzzy Logic, Neural Nets and Soft Computing, pages 83{84. Iizuka.13. Muruz�abal J. and Mu~noz A. (1994) Di�use pattern learning with fuzzy ART-MAP and PASS. In Davidor Y., Schwefel H. P., and M�aanner R. (eds) ParallelProblem Solving from Nature - PPSN III, pages 376{385. Springer-Verlag,Berlin.14. Nishio K., Murakami M., Mizutani E., and Honda N. (July 1995) E�cient fuzzy�tness assignment strategies in an interactive genetic algorithm for cartoonface search. In Proc. Sixth International Fuzzy Systems Association WorldCongress (IFSA'95), volume 1, pages 173{176. Sao Paulo.15. Pal S. K. (March 1992) Fuzzy sets in image processing and recognition. In Proc.First IEEE International Conference on Fuzzy Systems (FUZZ-IEEE'92),pages 119{126. San Diego.16. Sakurai M., Kurihara Y., and Karasawa S. (June 1994) Color classi�cationusing fuzzy inference and genetic algorithm. In Proc. Third IEEE InternationalConference on Fuzzy Systems (FUZZ-IEEE'94), pages 1975{1978. Orlando.3.12 Fuzzy classi�cation | Concept learning1. Botta M., Giordana A., and Saitta L. (March 1993) Learning fuzzy conceptde�nitions. In Proc. Second IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'93), pages 18{22. San Francisco.2. Chen L., Cooley D., and Zheng J. P. (November 1993) Genetic algorithms ap-plication to fuzzy classi�cation in remote sensing. In Proc. Fifth Workshop onNeural Networks: Academic/Industrial/ NASA/Defence, volume 2204, pages15



79{83. San Francisco.3. Gonz�alez A., P�erez R., and Verdegay J. L. (September 1993) Learning thestructure of a fuzzy rule: A genetic approach. In Proc. First European Congresson Fuzzy and Intelligent Technologies (EUFIT'93), volume 2, pages 814{819.Aachen.4. Gonz�alez A., P�erez R., and Verdegay J. L. (1994) Learning the structure of afuzzy rule: A genetic approach. Fuzzy Systems and Arti�cal Intelligence 3(1):57{70.5. Gonz�alez A. and P�erez R. (February 1995) Completeness and consistency con-ditions for learning fuzzy rules. Technical Report DECSAI-95103, Universityof Granada, Department of Computer Science and Arti�cial Intelligence, Uni-versity of Granada, 18071 Granada, Spain.6. Gonz�alez A. and P�erez R. (March 1995) Structural learning of fuzzy rules fromnoised examples. In Proc. Fourth IEEE International Conference on FuzzySystems (FUZZ-IEEE'95), pages 1323{1330. Yokohama.7. Gonz�alez A., P�erez R., and Valenzuela A. (July 1995) Diagnosis of myocardialinfarction through fuzzy learning techniques. In Proc. Sixth InternationalFuzzy Systems Association World Congress (IFSA'95), volume 1, pages 273{276. Sao Paulo.8. Ishibuchi H., Nozaki K., and Yamamoto N. (March 1993) Selecting fuzzy rulesby genetic algorithm for classi�cation problems. In Proc. Second IEEE In-ternational Conference on Fuzzy Systems (FUZZ-IEEE'93), pages 1119{1124.San Francisco.9. Ishibuchi H., Nozaki K., Yamamoto N., and Tanaka H. (July 1993) Geneticoperations for rule selection in fuzzy clasi�cation systems. In Proc. Fifth Inter-national Fuzzy Systems Association World Congress (IFSA'93), pages 15{18.Seoul.10. Ishibuchi H., Nozaki K., Yamamoto N., and Tanaka H. (June 1994) Acquisi-tion of fuzzy classi�cation knowledge using genetic algorithms. In Proc. ThirdIEEE International Conference on Fuzzy Systems (FUZZ-IEEE'94), pages1963{1968. Orlando.11. Ishibuchi H., Nozaki K., Yamamoto N., and Tanaka H. (1994) Constructionof fuzzy classi�cation systems with rectangular fuzzy rules using genetic al-gorithms. Fuzzy Sets and Systems 65: 237{253.12. Ishibuchi H., Murata T., and Turksen I. B. (August 1995) A genetic-algorithm-based approach to the selection of linguistic classi�cation rules. In Proc.Third European Conference on Intelligent Techniques and Soft Computing(EUFIT'95), pages 1415{1419. Aachen.13. Ishibuchi H., Nozaki K., Yamamoto N., and Tanaka T. (1995) Selecting fuzzyif-then rules by genetic algorithm for classi�cation problems using genetic al-gorithms. IEEE Transactions on Fuzzy Systems 3(3): 260{27014. Janikov C. Z. (July 1995) A genetic algorithm for optimizing fuzzy de-cision trees. In Proc. Sixth International Conference on Genetic Algorithms(ICGA'95), pages 421{428 Pittsburgh.16



15. Kuncheva L. I. (September 1994) Selection of a k-NN reference set by geneticalgorithm and index of fuzziness. In Proc. Second European Conference onIntelligent Techniques and Soft Computing (EUFIT'94), volume 2, pages 640{644. Aachen.16. Sun C. T. and Jang J. S. (1992) Fuzzy classi�cation based on adaptive networksand genetic algorithms. Technical Report, University of California, DepartmentEECS. University of California. Berkeley.17. Yuan Y. and Zhuang H. (August 1995) Using a genetic algorithm to generatefuzzy classi�cation rules. In Proc. Third European Conference on IntelligentTechniques and Soft Computing (EUFIT'95), pages 458{462. Aachen.3.13 Fuzzy logic controllers (design, learning, tuning, applications)1. Alamo T., Gordillo F., and Aracil J. (August 1995) Robust fuzzy control us-ing genetic algorithms. In Proc. Third European Conference on IntelligentTechniques and Soft Computing (EUFIT'95), pages 781{785. Aachen.2. B�ack T. and Kursawe F. (1995) Evolutionary algorithms for fuzzy logic: Abrief overview. In Bouchon-Meunier B., Yager R. R., and Zadeh L. A. (eds)Fuzzy Logic and Soft Computing, pages 3{10. World Scienti�c.3. Barczak C. L., Martin C. A., and Krambeck C. P. (May 1994) Experimentsin fuzzy control using genetic algorithms. In Proc. IEEE International Sym-posium on Industrial Electronics (ISIE'94), pages 426{428. Santiago de Chile.4. Behrendt S., Hashiyama T., Furuhashi T., and Uchikawa Y. (August 1995)A semiactive suspension system using fuzzy logic generated through geneticalgorithms. In Proc. Third European Conference on Intelligent Techniquesand Soft Computing (EUFIT'95), pages 453{457. Aachen.5. Bettenhausen K. D. (September 1994) Fuzzy-lernas - an approach for intelligentcontrol. In Proc. Second European Conference on Intelligent Techniques andSoft Computing (EUFIT'94), pages 1006{1010. Aachen.6. Bochum R. U. (June 1994) Improving a fuzzy inference system by means ofevolution strategy. In Proc. Four Fuzzy Days, pages 163{172. Dortmund.7. Bolata F. (1994) Synthesis of fuzzy controllers from linguistic speci�cationsusing evolution strategies. Master thesis, Vrije Universiteit, Brussel, Belgium.8. Bolata F. and Now�e A. (March 1995) From fuzzy linguistic speci�cations tofuzzy controllers using evolution strategies. In Proc. Fourth IEEE Interna-tional Conference on Fuzzy Systems (FUZZ-IEEE'95), pages 1089{1094. Yoko-hama.9. Bonarini A. (September 1993) ELF: Learning incomplete fuzzy rule sets for anautonomous robot. In Proc. First European Congress on Fuzzy and IntelligentTechnologies (EUFIT'93), pages 69{75. Aachen.10. Bonarini A. (June 1994) Evolutionary learning of general fuzzy rules withbiased evaluation functions: Competition and cooperation. In Proc. FirstIEEE Conference on Evolutionary Computation (EC-IEEE'94), pages 51{56.Orlando. 17



11. Bonarini A. (1994) Learning behaviors represented as fuzzy logic controllers:Issues and results of the elf project. Technical Report 94-001, Politecnico diMilano, Dipartimento di Elttronica e Informazione. Politecnico di Milano. Mil-ano. Italy.12. Braunstingl R., Mujika J., and Uribe J. P. (March 1995) A wall following robotwith a fuzzy logic controller optimized by a genetic algorithm. In Proc. FourthIEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95), volume V,pages 77{82. Yokohama.13. Carse B., Fogarty T. C., and Munro A. (July 1995) Adaptive distributed rout-ing using evolutionary fuzzy control. In Proc. Sixth International Conferenceon Genetic Algorithms (ICGA'95), pages 389{396 Pittsburgh.14. Castro J. L., Herrera F., and Delgado M. (September 1993) A learning methodof fuzzy reasoning by genetic algorithms. In Proc. First European Congresson Fuzzy and Intelligent Technologies (EUFIT'93), volume 2, pages 804{809.Aachen.15. Cooper M. G. and Vidal J. J. (October 1993) Genetic design of fuzzy logiccontrollers. In Proc. Second International Conference on Fuzzy Theory andTechnology (FTT'93), Durham.16. Cooper M. G. and Vidal J. J. (June 1994) Genetic design of fuzzy logic control-lers: The cart and jointed-pole problem. In Proc. Third IEEE InternationalConference on Fuzzy Systems (FUZZ-IEEE'94), pages 1332{1337. Orlando.17. Cooper M. G. (1994) Genetic Design of Rule-Based Fuzzy Controllers. PhDthesis, University of California.18. Cord�on O., Herrera F., Herrera-Viedma E., and Lozano M. (March 1995)Genetic algorithms and fuzzy logic in control processes. Technical ReportDECSAI-95109, University of Granada, Department of Computer Science andArti�cial Intelligence, University of Granada, 18071 Granada, Spain.19. Cord�on O. and Herrera F. (1995) A general study on genetic fuzzy systems. InPeriaux J., Winter G., Gal�an M., and Cuesta P. (eds) Genetic Algorithms inEngineering and Computer Science, pages 33{57. John Wiley and Sons.20. Cupal J. J. and Wilamowski B. M. (June 1994) Selection of fuzzy rules using agenetic algorithm. In Proc. World Congress on Neural Networks (WCNN'94),volume 1, pages A814{A819. San Diego.21. Domanski P. D. and Arabas J. (August 1995) On generating the fuzzy rulebase by means of genetic algorithm. In Proc. Third European Conferenceon Intelligent Techniques and Soft Computing (EUFIT'95), pages 467{470.Aachen.22. Epsy T., Vimbrack E., and Aldridge J. (1992) Application of genetic algorithmsto tuning fuzzy control systems. In Proc. NASA International Workshop onNeural Networks and Fuzzy Logic, pages 237{248.23. Fagarasan F. and Negoita M. G. (November 1995) A genetic method for learn-ing the parameters of a fuzzy inference engine system. In Proc. ANNES'95,Dunedin.24. Fathi-Torbaghan M. and Hildebrand L. (July 1994) Evolutionary strategies for18



the optimization of fuzzy rules. In Proc. Fifth International Conference onInformation Processing and Management of Uncertainty in Knowledge BasedSystems (IPMU'94), pages 671{674. Paris.25. Fathi-Torbaghan M. and Hildebrand L. (November 1995) The application ofevolution strategies to teh problem of parameter optimization in fuzzy rulebasedsystems. In Proc. Second IEEE Conference on Evolutionary Computation(EC-IEEE'95), volume 2, pages 825{830. Perth.26. Feldman D. S. (July 1993) Fuzzy network synthesis with genetic algorithms. InProc. Fifth International Conference on Genetic Algorithms (ICGA'93), pages312{317. San Mateo.27. Freeman L. M., Krishnakumar K., and Karr C. L. (October 1990) Tuningfuzzy logic controllers using genetic algorithms- aerospace applications. In Proc.AAAICU'90 Conference, Dayton.28. Freisleben B. and Strelen S. (November 1995) A hybrid genetic algorithm/fuzzylogic approach to manufacturing process control. In Proc. Second IEEE Con-ference on Evolutionary Computation (EC-IEEE'95), volume 2, pages 837{841.Perth.29. Fukuda T., Ishigami H., Arai F., and Shibata T. (1993) Autogeneration of fuzzy model using genetic algorithm and delta rule.Transactions of the Institute of Electrical Engineers of Japan 113(7): 495{501.30. Fukuda T., Hasegawa Y., and Shimojima K. (June 1994) Hierarchical fuzzyreasoning - adaptive structure and rule by genetic algorithms. In Proc. FirstIEEE Conference on Evolutionary Computation (EC-IEEE'94), pages 601{606. Orlando.31. Fukuda T., Hasegawa Y., and Shimojima K. (March 1995) Structure organiz-ation of hierarchical fuzzy model using by genetic algorithm. In Proc. FourthIEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95), pages295{299. Yokohama.32. Furuta H., Okanan H., Kaneyoshi M., and Tanaka H. (July 1995) Structuralvibration control using fuzzy control with genetic algorithms. In Proc. SixthInternational Fuzzy Systems Association World Congress (IFSA'95), volume 1,pages 577{580. Sao Paulo.33. Gac�ogne L. (September 1994) About the �tness of simulations whose fuzzyrules are learned by genetic algorithms. In Proc. Second European Conferenceon Intelligent Techniques and Soft Computing (EUFIT'94), pages 1523{1531.Aachen.34. Genshe C. and Xinhai C. (October 1993) Improved fuzzy logic controller usinggenetic algorithm and its application to spacecraft rendezvous. In Proc. IEEERegion 10 Conference on Computer, Communication, Control and Power En-gineering (TENCON'93), volume 4, pages 300{303. Beijing.35. George S. M., Saxena A., and Rambabu P. (September 1994) Genetic algorithmin the aid of fuzzy rule deduction. In Proc. Second European Conferenceon Intelligent Techniques and Soft Computing (EUFIT'94), pages 1130{1133.19



Aachen.36. Glorennec P. Y. (September 1994) Fuzzy Q-learning and evolutionary strategyfor adaptive fuzzy control. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 35{40. Aachen.37. Hanebeck U. and Schmidt G. (September 1994) Optimization of fuzzy networksvia genetic algorithms. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 1011{1013. Aachen.38. Heider H., Tryba V., and M�uhlenfeld E. (July 1994) Automatic design of fuzzysystems by genetic algorithms. In Proc. Fifth International Conference onInformation Processing and Management of Uncertainty in Knowledge BasedSystems (IPMU'94), pages 665{670. Paris.39. Heider H., Tryba V., and M�uhlenfeld E. (1995) Automatic design of fuzzysystems by genetic algorithms. In Bouchon-Meunier B., Yager R. R., and ZadehL. A. (eds) Fuzzy Logic and Soft Computing, pages 21{28. World Scienti�c.40. Herrera F., Lozano M., and Verdegay J. L. (October 1993) Genetic algorithmsapplications to fuzzy logic based systems. In Proc. Nineth Polish-Italian andFifth Polish-Finnish Symposium on Sistems Analysis and Decision Support inEconomics and Technology, pages 125{134. Radziejowice near Warsaw.41. Herrera F., Lozano M., and Verdegay J. L. (July 1994) Generating fuzzy rulesfrom examples using genetic algorithms. In Proc. Fifth International Confer-ence on Information Processing and Management of Uncertainty in KnowledgeBased Systems (IPMU'94), pages 675{679. Paris.42. Herrera F., Lozano M., and Verdegay J. L. (February 1995) A learning processfor fuzzy control rules using genetic algorithms. Technical Report DECSAI-95108, University of Granada, Department of Computer Science and Arti�cialIntelligence, University of Granada, 18071 Granada, Spain.43. Herrera F., Lozano M., and Verdegay J. L. (July 1995) Design of a control rulesbase based on genetic algorithms. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 1, pages 265{268. Sao Paulo.44. Herrera F., Lozano M., and Verdegay J. L. (1995) Generating fuzzy rules fromexamples using genetic algorithms. In Bouchon-Meunier B., Yager R. R., andZadeh L. A. (eds) Fuzzy Logic and Soft Computing, pages 11{20. World Sci-enti�c.45. Herrera F., Lozano M., and Verdegay J. L. (1995) Tuning fuzzy logic controllersby genetic algorithms. International Journal of Approximate Reasoning 12(3):293{315.46. Hessburg T., Lee M. A., Takagi H., and Tomizuka M. (1993) Automatic designof fuzzy systems using genetic algorithms and its application to lateral vehicleguidance. In Bosacchi B. and Bezdek J. C. (eds) Applications of Fuzzy LogicTechnology, The International Society of Photo-Optics Instrumentation Engin-eers (SPIE), Boston.47. Hishiyama T., Takagi T., Yager R. R., and Nakanishi S. (1992) Automaticgeneration of fuzzy inference rules by genetic algorithm. In Proc. Eighth FuzzySystem Symposium, pages 237{240. Hiroshima.20



48. Ho�mann F. and P�ster G. (September 1994) Automatic design of hierarchicalfuzzy controllers using genetic algorithms. In Proc. Second European Confer-ence on Intelligent Techniques and Soft Computing (EUFIT'94), pages 1516{1522. Aachen.49. Ho�man F. and P�ster G. (July 1995) A new learning method for the designof hierarchical fuzzy controllers using messy genetic algorithms. In Proc. SixthInternational Fuzzy Systems Association World Congress (IFSA'95), volume 1,pages 249{252. Sao Paulo.50. Homaifar A. and McCormick V. E. (1992) Full design of fuzzy controllers usinggenetic algorithms. In Chen S. S. (ed) Neural and Stochastic Methods in Imageand Signal Processing, volume 1766, pages 393{404. The International Societyof Photo-Optics Instrumentation Engineers (SPIE), San Diego.51. Hsu C. C., Yamada S. I., Fujikawa H., and Shida K. (March 1995) MRFACSwith nonlinear consequents by fuzzy identi�cation of system for time delaysystem. In Proc. Fourth IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'95), pages 283{288. Yokohama.52. Hwang W. R. and Thompson W. E. (June 1994) Design of fuzzy logic control-lers using genetic algorithms. In Proc. Third IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'94), pages 1383{1388. Orlando.53. Hu H.-T., Tai H.-M., and Shenoi S. (October 1993) Fuzzy controller designusing cell mappings and genetic algorithms. In Proc. Second InternationalConference on Fuzzy Theory and Technology (FTT'93), Durham.54. Hwang H. S., Joo Y. H., Kim H. K., and Woo K. B. (1992) Identi�cation offuzzy control rules utilizing genetic algorithms and its application to mobilerobots. In Fleming P. J. and Kwon W. H. (eds) Algorithms and Architecturesfor Real-time Control, Pergamon Press, Oxford.55. Hwang W. R. (1993) Intelligent Control Based on Fuzzy Algorithms and Ge-netic Algorithms. PhD thesis, New Mexico State University.56. Ishigami H., Hasegawa Y., Fukuda T., and Shibata T. (June 1994) Automaticgeneration of hierarchical structure of fuzzy inference by genetic algorithm.In Proc. IEEE International Congress on Neural Networks (IEEE-ICNN'94),pages 1566{1570. Orlando.57. Ishigami H., Hasegawa Y., Fukuda T., and Shibata T. (1994) Automaticgeneration of hierarchical structure of fuzzy inference by genetic algorithm.Nippon Kikai Gakkai Ronbunshu A Hen 60(573): 1735{1742.58. Janikov C. Z. (1994) A genetic algorithm for learning fuzzy controllers. InProc. ACM Symposium on Applied Computing, New York.59. Kacprzyk J. (March 1995) Multistage control of a fuzzy system using a geneticalgorithm. In Proc. Fourth IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'95), pages 1083{1088. Yokohama.60. Kacprzyk J., Francelin R. A., and Gomide A. C. (July 1995) Multistage fuzzycontrol: Problem classes and their solution via dynamic programming, branch-and-bound, neural networks and genetic algorithms. In Proc. Sixth Interna-tional Fuzzy Systems Association World Congress (IFSA'95), volume 2, pages21



213{216. Sao Paulo.61. Kacprzyk J. (July 1995) Multistage fuzzy control using a genetic algorithm.In Proc. Sixth International Fuzzy Systems Association World Congress(IFSA'95), volume 2, pages 225{228. Sao Paulo.62. Kacprzyk J. (August 1995) A modi�ed genetic algorithm for multistage con-trol of a fuzzy system. In Proc. Third European Conference on IntelligentTechniques and Soft Computing (EUFIT'95), pages 463{466. Aachen.63. Kacprzyk J. (November 1995) Multistage fuzzy control using a genetic al-gorithm. In Proc. Second IEEE Conference on Evolutionary Computation(EC-IEEE'95), volume 2, pages 842{845. Perth.64. Kandel A. and Schneider M. (March 1995) Fuzzy intelligent hybrid systems andtheir applications. In Proc. Fourth IEEE International Conference on FuzzySystems (FUZZ-IEEE'95), pages 2275{2279. Yokohama.65. Karr C. L., Freeman L. M., and Meredith D. L. (1989) Improved fuzzy pro-cess control of spacecraft autonomous rendezvous using a genetic algorithm.In Rodriguez G. (ed) Intelligent Control and Adaptive Systems, volume 1196,pages 274{288. The International Society of Photo-Optics Instrumentation En-gineers (SPIE), Philadelphia.66. Karr C. L., Meredith D. L., and Stanley D. A. (1990) Fuzzy process controlwith a genetic algorithm. In Rajamani R. K. and Herbst J. A. (eds) Control'90- Mineral and Metallurgical Processing, pages 53{60. Society for Mining, Me-tallurgy, and Exploration Inc., Colorado.67. Karr C. L., Freeman L. M., and Meredith D. L. (1990) Genetic algorithms basedfuzzy control of spacecraft autonomous rendezvous. In Proc. Fifth Confer-ence on Arti�cial Intelligence for Space Applications, volume 62, pages 43{51.Huntsville.68. Karr C. L. (February 1991) Genetic algorithms for fuzzy controllers. AI Expert6(2): 26{33.69. Karr C. L. (March 1991) Applying genetics to fuzzy logic. AI Expert 6(3):38{43.70. Karr C. L. and Stanley D. A. (May 1991) Fuzzy logic and genetic algorithmsin time-varying control problems. In Proc. North American Fuzzy Inform-ation Processing Society Biannual Conference (NAFIPS'91), pages 285{290.Columbia.71. Karr C. L. (July 1991) Design of an adaptive fuzzy logic controller using agenetic algorithm. In Proc. Fourth International Conference on Genetic Al-gorithms (ICGA'91), pages 450{456. San Diego.72. Karr C. L. (1991) Design of a cart-pole balancing fuzzy logic controller using agenetic algorithm. In Proc. SPIE Conference on the Applications of Arti�cialIntelligence, pages 26{36. Bellingham.73. Karr C. L., Sharma S. K., Hatcher W. J., and Harper T. R. (1992) Control of anexothermic chemical reaction using fuzzy logic and genetic algorithms. In Proc.International Fuzzy Systems and Intelligent Control Conference (IFSICC'92),pages 246{254. Louisville. 22



74. Karr C. L. and Gentry E. J. (1992) A genetics based adaptive pH fuzzy lo-gic controller. In Proc. International Fuzzy Systems and Intelligent ControlConference (IFSICC'92), pages 255{264. Louisville.75. Karr C. L. and Gentry E. J. (February 1993) Application of fuzzy controltechniques to a chaotic system. In Proc. Symposium on Emerging ComputerTechniques for the Minerals Industry, pages 371{376. Littleton.76. Karr C. L. and Gentry E. J. (February 1993) Fuzzy control of pH using geneticalgorithms. IEEE Transactions on Fuzzy Systems 1(1): 46{53.77. Karr C. L. (February 1993) Real time process control with fuzzy logic andgenetic algorithms. In Proc. Symposium on Emerging Computer Techniquesfor the Minerals Industry, pages 31{37. Littleton.78. Karr C. L. (1993) Real time process control with fuzzy logic and genetic al-gorithms. In Schneider B. J. and Stanley D. A. (eds) Emerging ComputerTechniques for the Mining Industry, pages 31{38. Society Mining EngineersAIME.79. Karr C. L. (1993) Adaptive process control with fuzzy logic and genetic al-gorithms. Sci. Comput. Autom. 9(10): 23{30.80. Karr C. L., Sharma S. K., Hatcher W. J., and Harper T. R. (1993)Fuzzy control of an exothermic chemical reaction using genetic algorithms.Engineering Applications of Arti�cial Intelligence 6(6): 575{582.81. Karr C. L., Sharma S. K., Hatcher W. J., and Harper T. R. (1993) Fuzzylogic and genetic algorithms for the control of an exothermic chemical-reaction.In Papangelakis V. G. and Demopoulos G. P. (eds) Modelling, Simulationand Control Hydrometallurgical Processes, pages 227{236. Canadian InstituteMining, Metallurgy and Petroleum, Montreal.82. Karr C. L. and Sharma S. K. (June 1994) An adaptive process control sys-tem based on fuzzy logic and genetic algorithms. In Proc. American ControlConference, volume 3, pages 2470{2474. Baltimore.83. Karr C. L. (1995) Genetic algorithms and fuzzy logic for adaptive processcontrol. In Goonatilake S. and Khebbal S. (eds) Intelligent Hybrid Systems,John Wiley and Sons, New York.84. Kim J., Moon Y., and Zeigler B. P. (March 1994) Designing fuzzy net con-trollers using GA optimization. In Proc. IEEE/IFAC Joint Symposium onComputer-Aided Control System Design, pages 83{88. Tucson.85. Kinzel J., Klawonn F., and Kruse R. (June 1994) Modi�cations of genetic al-gorithms for designing and optimizing fuzzy controllers. In Proc. First IEEEConference on Evolutionary Computation (EC-IEEE'94), pages 28{33. Or-lando.86. Knof R., von D�ollen U., and Fasol K. H. (September 1994) Computer-aideddesign of fuzzy systems. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 1014{1021. Aachen.87. Koch M., Kuhn T., and Wernstedt J. (September 1994) Methods for optimaldesign of fuzzy controllers. In Proc. Second European Conference on IntelligentTechniques and Soft Computing (EUFIT'94), pages 1022{1029. Aachen.23



88. Krishnakumar K. and Goldberg D. E. (May 1990) Genetic algorithms in con-trol system optimization. Journal of Guidance, Control, and Dynamics 15(3):735{740.89. Krishnakumar K. and Satyadas A. (March 1995) Discovering multiple fuzzymodels using genetic algorithms and its application. In Proc. AIAA Computingin Aerospace 10 Conference (CIA10), pages 357{365. San Antonio.90. Krishnakumar K. and Satyadas A. (July 1995) Space station fuzzy controllersynthesis and analysis. In Proc. Sixth International Fuzzy Systems AssociationWorld Congress (IFSA'95), volume 1, pages 425{428. Sao Paulo.91. Krishnakumar K., Gonsalves P., Satyadas A., and Zacharias G. (1995) Hy-brid fuzzy logic ight controller systhesis via pilot modeling.AIAA Journal of Guidance, Control and Dynamics92. Krishnakumar K. and Satyadas A. (1995) Evolving multiple fuzzy models andits application to an aircraft control problem. In Periaux J., Winter G., Gal�anM., and Cuesta P. (eds) Genetic Algorithms in Engineering and ComputerScience, pages 305{320. John Wiley and Sons.93. Kropp K. and Baitinger U. G. (September 1993) Optimization of fuzzy logiccontroller inference rules using a genetic algorithm. In Proc. First EuropeanCongress on Fuzzy and Intelligent Technologies (EUFIT'93), pages 1090{1096.Aachen.94. Lee M. A. and Takagi H. (March 1993) Integrating design stages of fuzzy sys-tems using genetic algorithms. In Proc. Second IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'93), volume 2, pages 612{617. San Francisco.95. Lee M. A. and Takagi H. (July 1993) Embedding apriori knowledge into an in-tegrated fuzzy system design method based on genetic algorithms. In Proc.Fifth International Fuzzy Systems Association World Congress (IFSA'93),pages 1293{1296. Seoul.96. Lee M. A. and Smith M. H. (1994) Automatic design and tuning of a sys-tem for controlling the acrobot using genetic algorithms, DSFS, and meta-ruletechniques. In Proc. North American Fuzzy Information Processing SocietyBiannual Conference (NAFIPS'94), pages 416{420. San Antonio.97. Lee M. A. (1994) Automatic Design and Adaptation of Fuzzy Systems andGenetic Algorithms using Soft Computing Techniques. PhD thesis, Universityof California.98. Lee M. A. and Saloman R. (July 1995) Hybrid evolutionary algorithms forfuzzy system design. In Proc. Sixth International Fuzzy Systems AssociationWorld Congress (IFSA'95), volume 1, pages 269{272. Sao Paulo.99. Lee M. A. (September 1995) On genetic representation of high dimensionalfuzzy systems. In Proc. ISUMA-NAFIPS'95, pages 752{757. Maryland.100. Leitch D. and Probert P. (August 1994) Context depending coding in geneticalgorithms for the design of fuzzy systems. In Proc. IEEE/Nagoya UniversityWWW on Fuzzy Logic and Neural Networks/Genetic Algorithms, Nagoya.101. Leitch D. and Probert P. (September 1994) Genetic algorithms for the de-velopment of fuzzy controllers for auntonomous guided vehicles. In Proc.24



Second European Conference on Intelligent Techniques and Soft Computing(EUFIT'94), pages 464{469. Aachen.102. Leitch D. and Probert P. (August 1995) A fuzzy model of the evolution ofbehaviours in robotics using genetic algorithms. In Proc. Third EuropeanConference on Intelligent Techniques and Soft Computing (EUFIT'95), pages447{452. Aachen.103. Leitch D. (1995) A New Genetic Algorithm for the Evolution of Fuzzy Systems.PhD thesis, University of Oxford, Robotics Research Group. Department ofEngineering Science.104. Li Y. and Ng K. C. (July 1995) Genetic algorithm based techniques for designautomation of three-term fuzzy systems. In Proc. Sixth International FuzzySystems Association World Congress (IFSA'95), volume 1, pages 261{264. SaoPaulo.105. Linkens D. A. and Okola H. (May 1992) A real time genetic algorithm forfuzzy control. In Proc. IEE Colloquium on Genetic Algorithms for Controland Systems Engineering, volume 106, pages 9/1{9/4. London.106. Linkens D. A. and Okola H. (1992) Real time acquistion of fuzzy rules usinggenetic algorithms. In Verbruggen H. B. and Rodd M. G. (eds) Arti�cialIntelligence in Real-Time Control 1992, volume 17, pages 335{339. PergamonPress Ltd., Oxford.107. Linkens D. A. and Okola H. (May 1993) A distributed genetic algorithm formultivariable fuzzy control. In Proc. IEE Colloquium on Genetic Algorithmsfor Control and Systems Engineering, volume 130, pages 9/1{9/4. London.108. Lin S. C. and Chen Y. Y. (March 1995) A GA-based fuzzy controller with slid-ing mode. In Proc. Fourth IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'95), pages 1103{1110. Yokohama.109. Lin S. C. and Chen Y. Y. (November 1995) On ga-based optimal fuzzy con-trol. In Proc. Second IEEE Conference on Evolutionary Computation (EC-IEEE'95), volume 2, pages 846{851. Perth.110. Liska J. and Melsheimer S. S. (June 1994) Complete design of fuzzy logic sys-tems using genetic algorithms. In Proc. Third IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'94), pages 1377{1382. Orlando.111. Loskiewicz-Buczak A. and Uhrig R. E. (1994) Determination of fuzzy decisionfusion systems parameters by genetic algorithms. In Applications of Arti�cialNeural Networks V, pages 142{153. The International Society of Photo-OpticsInstrumentation Engineers (SPIE), Orlando.112. Magdalena L. and Monasterio F. (1994) Learning gait patterns for the fuzzysynthesis of biped walk. In Proc. North American Fuzzy Information Pro-cessing Society Biannual Conference (NAFIPS'94), pages 248{250. San Anto-nio.113. Magdalena L. and Monasterio F. (March 1995) Evolutionary-based learningapplied to fuzzy controllers. In Proc. Fourth IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'95), pages 1111{1117. Yokohama.114. Meredith D. L., Karr C. L., and Kumar K. K. (February 1992) The use of ge-25



netic algorithms in the design of fuzzy logic controllers. In Proc. Third Work-shop on Neural Networks: Academic/Industrial/ Defence (WNN'92), volume1721, pages 549{555. Auburn.115. Mohammadian M. and Stonier R. J. (July 1994) Tuning and optimization ofmembership functions of fuzzy logic controllers by genetic algorithms. In Proc.Third IEEE International Workshop on Robot and Human Communication,pages 356{361. Nagoya.116. Ng K. C. and Li Y. (August 1993) Applications of genetic algorithms to designfuzzy logic controllers. Technical Report, University of Glasgow, Departmentof Electronics and Electrical Engineering, University of Glasgow.117. Ng K. C. and Li Y. (June 1994) Design of sophisticated fuzzy logic controllersusing genetic algorithms. In Proc. Third IEEE International Conference onFuzzy Systems (FUZZ-IEEE'94), pages 1708{1712. Orlando.118. Ng K. C., Li Y., Murray-Smith D. J., and Sharman K. C. (September 1995)Genetic algorithms applied to fuzzy sliding mode controller design. In Proc.First IEE/IEEE International Conference on Genetic Algorithms in Engineer-ing Systems: Innovations and Applications, She�eld.119. Nomura H., Hayashi I., and Wakami N. (1992) A learning method of simpli�edfuzzy reasoning by genetic algorithm. In Proc. International Fuzzy Systemsand Intelligent Control Conference (IFSICC'92), pages 236{245. Louisville.120. Nomura H., Hayashi I., and Wakami N. (1993) A self-tuning method of simpli-�ed fuzzy reasoning by genetic algorithm. In Kandel A. and Langholz G. (eds)Fuzzy Control and Systems, pages 338{353.121. Now�e A. (1993) The synthesis of fuzzy controllers from linguistic speci�ca-tions using an evolution strategy. In Proc. Third International Conference onIndustrial Fuzzy Control and Intelligent Systems, pages 74{79. Houston.122. Park S. H., Kim Y. H., Choi Y. K., Cho H. C., and Jeon H. T. (July 1993) Self-organization of fuzzy rule base using a genetic algorithm. In Proc. Fifth Inter-national Fuzzy Systems Association World Congress (IFSA'93), pages 881{886.Seoul.123. Park D., Kandel A., and Langholz G. (January 1994) Genetic-based new fuzzy reasoning models with application to fuzzy control.IEEE Transactions on Systems, Man and Cybernetics 24(1): 39{47.124. Park Y. J., Cho H. S., and Cha D. H. (November 1995) Genetic algorithm-based optimization of fuzzy logic controller using characteristic parameters. InProc. Second IEEE Conference on Evolutionary Computation (EC-IEEE'95),volume 2, pages 831{836. Perth.125. Passino K. M. (1995) Inteligent control for autonomous systems.IEEE Spectrum 32(6): 55{62.126. Pham D. T. and Karaboga D. (1991) Optimum design of fuzzy logic controllersusing genetic algorithms. Journal of Systems Engineering 1(2): 114{118.127. Pham D. T. and Karaboga D. (October 1993) Design of neuromorphic fuzzycontrollers. In Proc. IEEE International Conference on Systems, Man andCybernetics, volume 4, pages 103{108. Le Touquet.26



128. PhamD. T. and Jin G. (October 1994) Evolutionary design of an adaptive fuzzylogic controller for processes with time delays. In Proc. IEEE InternationalConference on Systems, Man and Cybernetics, volume 1, pages 431{436. SanAntonio.129. Pham D. T. and Karaboga D. (October 1994) Design of an adaptive fuzzylogic controller. In Proc. IEEE International Conference on Systems, Manand Cybernetics, volume 1, pages 437{442. San Antonio.130. Ramalho M. F. and Scharf E. M. (March 1994) Fuzzy logic based techniquesfor connection admision control in ATM networks. In Proc. Eleventh UKTeletra�c Symposium, Cambridge.131. Ramalho M. F. and Scharf E. M. (July 1995) Developing a fuzzy logic tool usinggenetic algorithms for connection admission control in ATM networks. In Proc.Sixth International Fuzzy Systems Association World Congress (IFSA'95),volume 1, pages 281{284. Sao Paulo.132. Rodr��guez S., Paricio A., and Velasco J. R. (1993) Learning with fuzzy logic:A way to combine genetic algorithms and fuzzy logic. In Proc. InternationalFuzzy Systems and Intelligent Control Conference (IFSICC'93), pages 165{174.Louisville.133. Satyadas A. and Krishnakumar K. (June 1994) GA-optimized fuzzy controllerfor spacecraft attitude control. In Proc. Third IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'94), pages 1979{1984. Orlando.134. Satyadas A. and Krishnakumar K. (August 1994) Robustness analysis of a GA-optimized space station fuzzy controller. In Proc. IEEE/Nagoya UniversityWWW on Fuzzy Logic and Neural Networks/Genetic Algorithms, Nagoya.135. Satyadas A. and Krishnakumar K. (December 1994) Evolutionary learning tech-niques for fuzzy controller synthesis. In Proc. First Industry/University Sym-posium on High Speed Civil Transport Vehicles (NASA IEEE), North Carolina.136. Satyadas A. and Krishnakumar K. (January 1995) An application of evolution-ary fuzzy modeling to spacecraft fuzzy controller synthesis. In Proc. IEEE/IASInternational Conference on Industrial Automation and Control, pages 121{126Hyderabad.137. Satyadas A. and Krishnakumar K. (July 1995) Evolving lean fuzzy controllersusing evolutionary fuzzy modeling. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 1, pages 253{256. Sao Paulo.138. Schr�oder M. and Kruse R. (July 1995) Sequential optimization of characteristicmappings by means of genetic algorithms. In Proc. Sixth International FuzzySystems Association World Congress (IFSA'95), volume 1, pages 161{164. SaoPaulo.139. Schr�oder M., Klawonn F., and Kruse R. (September 1995) Genetic algorithmsand fuzzy situations for sequential optimization of control surfaces. In Proc.ISUMA-NAFIPS'95, pages 777{781. Maryland.140. Shibata T. and Fukuda T. (May 1993) Coordinative behavior by genetic al-gorithm and fuzzy in evolutionary multi-agent system. In Proc. IEEE Inter-national Conference on Robotics and Automation, volume 1, pages 760{765.27



Atlanta.141. Shibata T. and Fukuda T. (August 1993) Intelligent motion planning by ge-netic algorithm with fuzzy critic. In Proc. IEEE International Symposium onIntelligent Control, pages 565{570. Chicago.142. Shibata T., Fukuda T., and Tanie K. (September 1993) Fuzzy critic for intelli-gent planning by genetic algorithm. In Proc. Second International IEEE Work-shop on Emerging Technologies and Factory Automation (ETFA'93), pages78{85. Cairns.143. Shibata T., Fukuda T., and Tanie K. (October 1993) Fuzzy critic for roboticmotion planning by genetic algorithm for hierarchical intelligent control. InProc. International Joint Conference on Neural Networks (IJCNN'93), pages770{773. Nagoya.144. Shibata T., Fukuda T., and Tanie K. (October 1993) Synthesis of fuzzy, ar-ti�cial intelligence, neural networks, and genetic algorithm for hierarchical in-telligent control. In Proc. International Joint Conference on Neural Networks(IJCNN'93), pages 2869{2872. Nagoya.145. Shibata T., Fukuda T., and Tanio K. (November 1993) Fuzzy critic for roboticmotion planning by genetic algorithm. In Proc. ASME Winter Annual Meeting,volume 48, pages 13{20. New York.146. Shijojima K. (August 1994) Unsupervised/supervised learning for RBF-fuzzyinference - adaptive rules and membership function and hierarchical structuresby genetic algorithms. In Proc. IEEE/Nagoya University WWW on FuzzyLogic and Neural Networks/Genetic Algorithms, Nagoya.147. Shibata T. and Fukuda T. (1994) Coordination in evolutionary multi-agent- ro-botic system using fuzzy and genetic algorithm. Control Engineering Practice2(1): 103{111.148. Shibata T., Abe T., Tanie K., and Nose M. (March 1995) Motion planning of aredundant manipulator - criteria of skilled operators by fuzzy-ID3 and GMDHand optimization by GA. In Proc. Fourth IEEE International Conference onFuzzy Systems (FUZZ-IEEE'95), pages 99{102. Yokohama.149. Shibata T., Abe T., Tanie K., and Nose M. (March 1995) Motion planning ofa redundant manipulator by genetic algorithm using an evaluation function ex-tracted from skilled operators. In Proc. Fourth IEEE International Conferenceon Fuzzy Systems (FUZZ-IEEE'95), pages 883{888. Yokohama.150. Shijojima K., Fukuda T., and Hasegawa Y. (March 1995) RBF-fuzzy systemwith ga based unsupervised/supervised learning method. In Proc. FourthIEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95), pages253{258. Yokohama.151. Shijojima K., Fukuda T., and Hasegawa Y. (May 1995) Self-tuning fuzzy mod-eling with adaptive membership function, rules, and hierachical structure basedon genetic algorithm. Fuzzy Sets and Systems 71(3): 295{309.152. Surmann H., Kanstein A., and Goser K. (September 1993) Self-organizing andgenetic algorithms for an automatic design of fuzzy control and decision sys-tems. In Proc. First European Congress on Fuzzy and Intelligent Technologies28



(EUFIT'93), pages 1097{1104. Aachen.153. Suzuki T., Shida K., Fujikawa H., and Yamada S. I. (November 1993) A designmethod of MRACS with fuzzy adaptive control rules using genetic algorithms.In Proc. Nineteenth Annual Conference of IEEE Industrial Electronic Society(IECON'93), volume 3, pages 2288{2292. Maui.154. Tai H. M. and Shenoi S. (October 1994) Robust fuzzy controllers. In Proc.IEEE International Conference on Systems, Man and Cybernetics, volume 1,pages 85{90. San Antonio.155. Takahama T., Miyamoto S., Ogura H., and Nakamura M. (1992) Acquisitionof fuzzy control rules by genetic algorithms. In Proc. Eighth Fuzzy SystemSymposium, pages 241{244. Hiroshima.156. Tautz W. (September 1994) Genetic algorithms for designing fuzzy systems. InProc. Second European Conference on Intelligent Techniques and Soft Com-puting (EUFIT'94), pages 558{567. Aachen.157. Tettamanzi A. G. (October 1995) An evolutionary algorithm for fuzzy controllersynthesis and optimization. In Proc. IEEE Conference on Systems, Man andCybernetics, pages 4021{4026. Vancouver.158. Thrift P. (July 1991) Fuzzy logic synthesis with genetic algorithms. In Proc.Fourth International Conference on Genetic Algorithms (ICGA'91), pages509{513. San Diego.159. Tsuchiya T., Matsubara Y., and Nagamachi M. (1992) Learning fuzzy ruleparameters using genetic algorithms. In Proc. Eighth Fuzzy System Sym-posium, pages 245{248. Hiroshima.160. Velasco J. R., Fern�andez G., and Magdalena L. (March 1992) Inductive learningapplied to fossil power plants control optimization. In Proc. IFAC Symposiumon Control of Power Plants and Power Systems, pages 205{210. Munich.161. Velasco J. R. and Magdalena L. (July 1995) Genetic learning applied to fuzzyrules and fuzzy knowledge bases. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 1, pages 257{260. Sao Paulo.162. Velasco J. R. and Magdalena L. (1995) Genetic algorithms in fuzzy controlsystems. In Periaux J., Winter G., Gal�an M., and Cuesta P. (eds) GeneticAlgorithms in Engineering and Computer Science, pages 141{165. John Wileyand Sons, England.163. Varsek A., Urbancic T., and Filipic B. (September 1993) Genetic algorithms incontrol-ler design and tuning. IEEE Transactions on Systems, Man and Cybernetics23(5): 1330{1339.164. Wang P. and Kwok D. P. (November 1992) Optimal fuzzy PID control basedon genetic algorithms. In Proc. International Conference on Industrial Elec-tronics, Control, and Instrumentation (IECON'92), volume 2, pages 977{981.San Diego.165. Wiggins R. (1992) Docking a truck: A genetic fuzzy approach. AI Expert 7(5):28{3?.166. Wong C. C. and Feng S. M. (1995) Switching-type fuzzy controller design by29



genetic algorithms. Fuzzy Sets and Systems 74: 175{185.167. Xu H. Y. and Vukovich G. (June 1994) Fuzzy evolutionary algorithms andautomatic robot trajectory generation. In Proc. First IEEE Conference onEvolutionary Computation (EC-IEEE'94), volume 2, pages 595{600. Orlando.168. Yoshikawa T., Furuhashi T., and Uchikawa Y. (June 1994) A fuzzy modelingof very large scale system using genetic algorithm and multiple-representingmethod. In Proc. Third IEEE International Conference on Fuzzy Systems(FUZZ-IEEE'94), pages 1895{1898. Orlando.169. Yoshikawa T., Furuhashi T., and Uchikawa Y. (August 1994) A basic studyon fuzzy modeling of very large scale systems using genetic algorithms. InProc. Third International Conference on Fuzzy Logic, Neural Nets and SoftComputing, pages 623{624. Iizuka.170. Yubazaki N., Otani M., Ashida T., and Hirota K. (March 1995) Dynamic fuzzycontrol method and its application to positioning of induction motor. In Proc.Fourth IEEE International Conference on Fuzzy Systems (FUZZ-IEEE'95),pages 1095{1102. Yokohama.171. Zeng S. and He Y. (June 1994) Learning and tuning fuzzy logic controllersthrough genetic algorithm. In Proc. IEEE International Congress on NeuralNetworks (IEEE-ICNN'94), pages 1632{1637.3.14 Fuzzy logic miscellaneous1. Alander J. T. (December 1995) An indexed bibliography of genetic algorithmsand fuzzy logic. Technical Report 94-1-FUZZY, University of Vaasa, De-partment of Information Technology and Industrial Management, Universityof Vaasa, P.O. Box 700, FIN-65101 Vaasa, Finland.2. B�ack T. and Kursawe F. (July 1994) Evolutionary algorithms for fuzzy lo-gic: A brief overview. In Proc. Fifth International Conference on Informa-tion Processing and Management of Uncertainty in Knowledge Based Systems(IPMU'94), pages 659{664. Paris.3. Baldwin J. F. (July 1994) Genetic programming using the evidential logic rule ofFRIL. In Proc. Fifth International Conference on Information Processing andManagement of Uncertainty in Knowledge Based Systems (IPMU'94), pages923{928. Paris.4. Caponetto R., Fortuna L., and Vinci C. (May 1994) Design of fuzzy �lters bygenetic algorithms. In Proc. IEEE International Symposium on Circuits andSystems, volume 5, pages 177{180. London.5. del Castillo D., Gasos J., and Garc��a-Alegre M. C. (1993) Genetic processingof the sensorial information. Sens. Actuators A. Phys. 37(2): 255{259.6. Edmons A. N., Burkhardt D., and Adjei O. (November 1995) Genetic pro-gramming of fuzzy logic production rules. In Proc. Second IEEE Conferenceon Evolutionary Computation (EC-IEEE'95), volume 2, pages 765{770. Perth.7. Halgamuge S. K. and Glesner M. (September 1995) Fuzzy rule based dataanalysis using methods of computational intelligence. In Proc. ISUMA-30



NAFIPS'95, pages 76{81. Maryland.8. Kuncheva L. I. (July 1995) Selecting of medical cases and assigning degrees ofimportance by a genetic algorithm. In Proc. Sixth International Fuzzy SystemsAssociation World Congress (IFSA'95), volume 2, pages 305{308. Sao Paulo.9. Lee K. M. and Lee-Kwang H. (July 1994) Genetic algorithms for fuzzy measureidenti�cation. In Proc. Third International Conference on Fuzzy Logic, NeuralNets and Soft Computing, pages 461{463. Iizuka.10. Lopes H. S., Coutinho M. S., and de Lima W. C. (July 1995) Using geneticalgorithms for qualitative improvement of clinical diagnostic abilities. In Proc.Sixth International Fuzzy Systems Association World Congress (IFSA'95),volume 1, pages 161{164. Sao Paulo.11. Moraga C. and Meyer E. (July 1994) Knowledge-based genetic algorithms withfuzzy �tness. In Proc. Third International Conference on Fuzzy Logic, NeuralNets and Soft Computing, pages 473{474. Iizuka.12. Negoita M. G. and Zimmerman H. J. (1995) Genetic algorithms in soft com-puting framework. applications in complex cybernetic systems. Cybernetica27(1): 59{68.13. Pao Y. H. (September 1994) A computational intelligence approach to intel-ligent systems: Interrelationships between neural net computing, evolutionaryprogramming, fuzzy sets and expert systems. In Proc. International Confer-ence on Intelligent System Application to Power Systems, Montpelier.14. Piskunov A. I., Kornilov A. R., and Kleymenov G. A. (August 1995) Complexcriterion estimation under uncertainly. In Proc. Third European Conferenceon Intelligent Techniques and Soft Computing (EUFIT'95), pages 1241{1244.Aachen.15. Quafafou M. and Na�a M. (June 1993) GAITS: Fuzzy set based algorithmsfor computing strategies using genetic algorithms. In Proc. Fuzzy Logic inArti�cial Intelligence (FLAI'93), Linz.16. Sanchez E. (1994) Soft computing perspectives. In Proc. Twentyfourth In-ternational Symposium for Multiple-Valued Logic (ISMVL'94), pages 276{281.Boston.17. Simon D. and El-Sherief H. (April 1994) Fuzzy phase locked loops. In Proc.IEEE Position, Location, and Navigation Symposium, pages 252{259. LasVegas.18. Satyadas A. and Iran-Nejad A. (July 1995) Applying soft computing and bio-functional theory to intelligence evaluation. In Proc. Sixth International FuzzySystems Association World Congress (IFSA'95), volume 2, pages 337{340. SaoPaulo.19. Sun C. T. and Wu M. D. (1994) Multi-stage genetic algorithm learning ingame playing. In Proc. North American Fuzzy Information Processing SocietyBiannual Conference (NAFIPS'94), pages 223{227. San Antonio.20. Tettamanzi A. G. (September 1995) Evolutionary algorithms and fuzzy logic:A two-way integration. In Proc. Second Joint Conference on InformationSciences, pages 464{467. Wrightsvill Beach.31



21. Vetterkind D. (August 1995) Process diagnosis by cellular container - ele-ment physics, fuzzy petri nets and genetic inductive algorithms. In Proc.Third European Conference on Intelligent Techniques and Soft Computing(EUFIT'95), pages 216{224. Aachen.22. Williams T. (May 1995) Fuzzy, neural and genetic methods train to overcomecomplexity. Computer Design 34(5): 59{76.23. Yen J. and Gillespie W. (July 1995) Integrating global and local evaluationsfor fuzzy model identi�cation using genetic algorithms. In Proc. Sixth Interna-tional Fuzzy Systems Association World Congress (IFSA'95), volume 1, pages121{124. Sao Paulo.24. Zimmermann H. J. (1994) Hybrid approaches for fuzzy data analysis and con-�guration using genetic algorithms and evolutionary methods. In Zurada J. M.and Robinson R. J. M. I. C. J. (eds) Computational Intelligence Imitating Life,pages 364{370. IEEE Press, New York.

32


