43

[WSS91] Darrell Whitley, Timothy Starkweather, and Daniel Shaner. The traveling salesman and sequence scheduling: Quality solutions using genetic edge recombination. In Davis [Dav91d], chapter 22, pages 350–372.

[Wu89] X.-L. Wu. Darwin’s ideas applied to magnetic response. the marriage broker. Journal of Magnetic Response, 85:414–420, 1989.

[Wya91] P. Wyard. Context free grammar induction using genetic algorithms. In Belew and Booker [BB91b], pages 514–518.

[Zet82] D. Zetsche. Die Anwendung moderner regelungstheoretischer Verfahren zur Synthese einer aktiven Federung. Dissertation, Fachbereich Maschinentechnik, Universität-GesamtHochSchule Paderborn, February 1982.

[ZR86] A. Ziegler and W. Rucker. Die Optimierung der Strahlungscharakteristik linearer Antennengruppen mit Hilfe der Evolutionsstrategie. AEÜ, 40(1):15–18, 1986.

42

[Tor91] J. Torreele. Temporal processing with recurrent networks. In Belew and Booker [BB91b], pages 555–561.

[Tre74] G.R. Tremmel. Analyse von Regelstrecken mit Hilfe der Evolutionsstrategie - Ergebnis der ersten Untersuchungen. Technical report, Fa. Hartmann & Braun, Frankfurt/Main, 1974.

[Unv70] M.-T. Unverfehrt. Untersuchung zur Anwendung eines Verfahrens der Evolutionsstrategie bei der Optimierung von Leichtbaustrukturen. Studienarbeit, Institut für Luft- und Raumfahrttechnik, TU Berlin, November 1970.

[vLM91] G. von Laszewski and H. Mühlenbein. Partitioning a graph with a parallel genetic algorithm. In Schwefel and Männer [SM91], pages 165–169.

[VM91] G. A. Vignaux and Z. Michalewicz. A genetic algorithm for the linear transportation problem. IEEE TRansactions on Systems, Man, and Cybernetics, 21(2):445–452, 1991.

[Wag85] H. Wagner. Procedures for the solution of the unit commitment problem. In H.J. Wacker, editor, Applied Optimization Techniques in Energy Problems, pages 449–470, Stuttgart, 1985. Teubner.

[Wan87] Qizhong Wang. Optimization by simulating molecular evolution. Biol. Cybern., 57:95–101, 1987.

[WB90] K. Wilmánski and A.N. van Breemen. Competitive adsorption of trichloroethylene and humic substances from groundwater on activated carbon. Wat. Res., 24(6):773–779, 1990.

[WDD91] D. Whitley, S. Dominic, and R. Das. Genetic reinforcement learning with multilayer neural networks. In Belew and Booker [BB91b], pages 562–569.

[Wei89] F. Weiland. Evolutionsstrategien und Expertensysteme: ‘Ein ratiomorpher Algorithmus (RA). In F.L. Wilke, editor, CAD/CAM und Expertensystems im deutschen Bergbau, pages 224–243, 16–17. November, Berlin, 1989. Institut für Bergbauwissenschaften, TU Berlin.

[Wer88] F. Werner. Ein adaptives stochastisches Suchverfahren für spezielle Reihenfolgeprobleme. Ekonomicko-Matematický Obzor, 24(1):50–67, 1988.

[WHB77] I. Wiedemann, A. Höfler, and U. Breitling. Entwurf und Entwicklung von Fachwerken. Interdisziplinäre Forschungsprojekte an der TU Berlin, 9(2/3):222–235, 1977.

[Wil82] V. Wilms. Auslegung von Bolzenverbindungen mit minimalem Bolzengewicht. Konstruktion, 34(2):63–70, 1982.

[Win85] E. Winkler. Optimum design of gamma-irradiation plants by means of mathematical methods. Radiat. Phys. Chem., 26(5):599–601, 1985.

[Win86] E. Winkler. A mathematical approach to the optimum design of gamma irradiation facilities. Isotopenpraxis, 22(1):7–11, 1986.

[WN88] M. Walk and J. Niklaus. Some remarks on computer-aided design of optical lens systems. Journal of Optimization Theory and Applications, 59(2):173–181, 1988.

[Woe92] C. Woenckhaus. Konzeption eines Systems zur automatischen 3D-Layoutoptimierung. Robotersysteme, 8:239–244, 1992.

[WSF87] D. Whitley, T. Starkweather, and D’Ann Fuquay. Scheduling problems and traveling salesmen: The genetic edge recombination operator. In Grefenstette [Gre87], pages 133–140.

[WSR84] A. Wittmüs, R. Straubel, and R. Rosenmüller. Interactive multi-criteria decision procedure for macroeconomic planning. Syst. Anal. Model. Simul., 1(5):411–424, 1984.

SYS^{ISSN 0941{4568}

41

[sFWBW92] sT. Freyer, D. Weuster-Botz, and C. Wandrey. Medienoptimierung mit Genetischen Algorithmen. BioEngineering, 8(5+6):16–25, 1992.

[SGD82] W. Stich, P.M. Gross, and R.M. Dreizler. Accurate solution of the thomas-fermi-dirac-weizsäcker variational equations for the case of neutral atoms and positive ions. Zeitschrift für Physik A – Atoms and Nuclei, 309:5–11, 1982.

[SH92] E. Schöneburg and F. Heinzmann. PERPLEX: Produktionsplanung nach dem Vorbild der Evolution. Wirtschaftsinformatik, 2:224–232, April 1992.

[SJW91] W. Schiffmann, M. Joost, and R. Werner. Performance evaluation of evolutionarily created neural network topologies. In Schwefel and Männer [SM91], pages 274–283.

[SK91] K. Suzuki and Y. Kakazu. An approach to the analysis of the basins of the associative memory model using genetic algorithms. In Belew and Booker [BB91b], pages 539–546.

[SL91] J. Y. Suh and C.-D. Lee. Operator-oriented genetic algorithm and its application to sliding block puzzle problem. In Schwefel and Männer [SM91], pages 98–103.

[SM90] W. Schiffmann and K. Mecklenburg. Genetic generation of backpropagation trained neural networks. In R. Eckmiller, G. Hartmann, and G. Hauske, editors, Parallel Processing in Neural Systems and Computers, pages 205–208. Elsevier Science Publishers, 1990.

[SM91] H.-P. Schwefel and R. Männer, editors. Parallel Problem Solving from Nature — Proceedings 1st Workshop PPSN I, volume 496 of Lecture Notes in Computer Science. Springer, Berlin, 1991.

[Smi85] Derek Smith. Bin packing with adaptive search. In Grefenstette [Gre85], pages 202–207.

[Son82] H. Sonnenschein. A modular optimization calculation method of power station energy balance and plant efficiency. Journal of Engineering for Power, 104:255–259, April 1982.

[SP91] G. Syswerda and J. Palmers. The application of genetic algorithms to resource scheduling. In Belew and Booker [BB91b], pages 502–508.

[Spu84] K. Sputek. Anwendung evolutorischer suchstrategien zur top-down–rechnung von budgetierungsmodellen. Diplomarbeit, Fachbereich Wirtschaftswissenschaften, TU Berlin, October 1984.

[SRB76] R. Schultheis, R. Rautenbach, and G. Bindl. Entwicklung von Ventrikelmodellen nach dem Prinzip der biologischen Evolution. In Fachtagungen Medex, volume 21 of Biomedizinische Technik, pages 197–198, Basel, Schweiz, June 1976. ErgänzungsBand.

[SSF92] A. V. Sebald, J. Schlenzig, and D. B. Fogel. Minimax design of CMAC encoded neural controllers for systems with variable time delay. In Fogel and Atmar [FA92], pages 120–126.

[Suc91] D. Suckley. Genetic algorithm in the design of fir filters. IEE Proceedings-G, 138(2):234–238, April 1991.

[SW78] C. Seeger and G. Wiegand. Kontrolltheorie und numerische Optimierung. In Proceedings in Operations Research, volume 7, pages 60–70, Würzburg, 1978. Physica-Verlag.

[SWW91] Tod A. Sedbrook, Haviland Wright, and Richard Wright. Application of a genetic classifier for patient triage. In Belew and Booker [BB91b], pages 334–338.

[Sys91] Gilbert Syswerda. Schedule optimization using genetic algorithms. In Davis [Dav91d], chapter 21, pages 332–349.

[Thr91] P. Thrift. Fuzzy logic synthesis with genetic algorithms. In Belew and Booker [BB91b], pages 514–518.

[THS88] K. Thonke, H.U. Hermann, and J. Schneider. A zeeman study of the 1.54 μm transition in molecular beam epitaxial gaas:er. J. Phys. C: Solid State Phys., 21:5881–5888, 1988.

40

[RL91] G. Roth and M. D. Levine. A genetic algorithm for primitive extraction. In Belew and Booker [BB91b], pages 487–494.

[RM92] P. Roosen and F. Meyer. Determination of chemical equilibria by means of an evolution strategy. In R. Männer and B. Manderick, editors, Parallel Problem Solving From Nature 2, pages 411–420. Elsevier Science Publishers, Amsterdam, 1992.

[RN76] R. Rodloff and H. Neuhäuser. Application of an ”evolution strategy” to calculate static and dynamic dislocation group configurations. Physica Status Solidi A, 37:K93–K96, 1976.

[Rod76] R.K. Rodloff. Bestimmung der Geschwindigkeit von Versetzungsgruppen in neutronen-bestrahlten Kupfer-Einkristallen. Dissertation, Naturwissenschaftliche Fakultät, TU Braunschweig, May 1976.

[Rub92] Stuart H. Rubin. Evolutionary knowledge acquisition. In Fogel and Atmar [FA92], pages 141–149.

[Rup82] M. Ruppert. Reglersynthese mit Hilfe der mehrgliedrigen Evolutions-Strategie. Technical Report 51, Fortschrittberichte der VDI Zeitschriften, Reihe Meß-, Steuerungs-und Regelungstechnik, Reihe 8, 1982.

[Sch68] H.P. Schwefel. Projekt MHD-Staustrahlrohr: Experimentelle Optimierung einer Zweiphasendüse, Teil I. 11.034/68 Bericht 35, AEG Forschungsinstitut, Berlin, October 1968.

[Sch76] R. Schoebel. Anwendung der Evolutionsstrategie auf deterministische Modelle der Operations Research. Studienarbeit, Fachbereich Verfahrenstechnik, Fachgebiet Bionik und Evolutionstechnik, TU Berlin, July 1976.

[Sch80] K. Schmitz. JES-Jülicher Energiemodell-System — Ein Instrumentarium zur Analyse der Entwicklungsmöglichkeiten der Energiewirtschaft in der Bundesrepublik Deutschland. In A. Voßand K. Schmitz, editors, Energiemodelle für die Bundesrepublik Deutschland, pages 69–87. TÜV Rheinland GmbH, 1980.

[Sch81a] C. Schiemangk. Anwendung einer Evolutionsstrategie zum Auffinden eines optimalen Subgraphen. In Zingert, editor, Numerische Realisierung Mathematischer Modelle, ZfR–81.16. Zentralinstitut für Kybernetik und Informationsprozesse, AdW, 1981.

[Sch81b] H. Schmiedl. Anwendung der Evolutionsoptimierung bei Mikrowellenschaltungen. Frequenz, 35(11):306–310, 1981.

[Sch82] P. Scholz. Die Darwinsche Evolution als Strategiemodell für die numerische Optimierung von Parametern nicht-linearer Regressionsfunktionen. EDV in Medizin und Biologie, 13(2):36–43, 1982.

[Sch89] J. D. Schaffer, editor. Proceedings of the 3rd International Conference on Genetic Algorithms and Their Applications. Morgan Kaufmann Publishers, San Mateo, CA, 1989.

[SD86] A. Scheidemann and R.M. Dreizler. A parametrization of the tfdw density for atoms and diatomic quasimolecules. Zeitschrift für Physik D — Atoms, Molecules and Clusters, 2:43–47, 1986.

[See76] C. Seeger. Simulation of economic development and the impacts on the public budget. In L. Dekker, editor, Simulation of Systems, pages 683–689. North-Holland, 1976.

[See77] C. Seeger. Simulation optimaler Politiken mit linearen Modellen. In Proceedings of the International Symposium Simulation ’77, pages 421–427, July 22–24, Montreux, Swiss, 1977.

[SF92] A. V. Sebald and D. B. Fogel. Design of fault tolerant neural networks for pattern classification. In Fogel and Atmar [FA92], pages 90–99.

SYS^{ISSN 0941{4568}

39

[Pra90] St. Prange. Emulation of biology-oriented neural networks. In R. Eckmiller, G. Hartmann, and G. Hauske, editors, Parallel Processing in Neural Systems and Computers, pages 79–82. Elsevier Science Publishers, 1990.

[PTS89] David J. Powell, Siu Shing Tong, and Michael M. Skolnick. EnGENEous domain independent machine learning for design optimization. In Schaffer [Sch89], pages 151–159.

[PVZ+90] K. Preis, G. Vrisk, A. Ziegler, O. Biro, et al. Distributed processing of fem in a local area network. IEEE Transactions on Magnetics, 26(2):827–830, March 1990.

[PW73] P. Plaschko and K. Wagner. Evolutions-Linearisierungs-Programm zur Darstellung von numerischen Daten durch beliebige Funktionen. Technical Report DLR-FB-73-55, Institut für Turbulenzforschung, DFVLR, March 1973.

[PZ90] K. Preis and A. Ziegler. Optimal design of electromagnetic devices with evolution strategies. Compel — The International Journal for Computations and Mathematics in Electrical and Electronic Engineering, 9(Supplement A):119–122, 1990.

[RAB86] R.D. Recknagel, R. Amlacher, and F. Bergter. A survival model for mengo virus-infected mice. Studia Biophysica, 115(1):45–50, 1986.

[RB84] P. Rummel and W. Beutel. Workpiece recognition and inspection by a model based scene analysis system. Pattern Recognition, 17(1):141–148, 1984.

[RBK88] E. Ramm, K.U. Bletzinger, and S. Kimmich. Strukturoptimierung. In Vorstand des SFB 230, editor, Natürliche Konstruktionen — Mitteilungen des SFB 230, volume 1, pages 27–42, Stuttgart, 1988. Sonderforschungsbereich 230, Universität Stuttgart, Kurz & Co., Reprographie GmbH.

[Rec65] I Rechenberg. Cybernetic solution path of an experimental problem. Technical Report 1122, Royal Aircraft Establishment, Library Translation, Ministry of Aviation, Farnbough, August 1965.

[Rec73] I. Rechenberg. Bionik, Evolution und Optimierung. Naturwissenschaftliche Rundschau, 11(26):465–472, 1973.

[Rec82] I. Rechenberg. Evolutionsstrategische Bedeutung der Plastizität biologischer Merkmale (Restvariabilität) und deren mögliche selektionsgenetische Reduzierung. In Wissenschaftlicher Arbeits- und Ergebnisbericht des SFB 146 ‘Versuchstierforschung’. Fachgebiet Bionik und Evolutionstechnik, TU Berlin, February 1982.

[Rec89] I. Rechenberg. Evolution strategy: Nature’s way of optimization. In H.W. Bergmann, editor, Optimization: Methods and Applications, Possibilities and Limitations, pages 106–126. Springer, Berlin, 1989.

[Rep85] R. Reppenhagen. Adaptive Suchalgorithmen. Master’s thesis, Fachbereich Mathematik/Informatik, Universität-Gesamthochschule Paderborn, May 1985.

[Rie81] L. Riekert. Möglichkeiten und Grenzen deduktiven Vorgehens bei der Entwicklung technischer Katalysatoren. Chem.-Ing.Tech., 53(12):950–954, 1981.

[Rie84] H.-J. Riedel. Einsatz rechnergestützter Optimierung mittels der Evolutionsstrategie zur Lösung galvanotechnischer Probleme. PhD thesis, Fachbereich Verfahrenstechnik, TU Berlin, March 1984.

[Rin74] J. Rinderle. Untersuchung über die Anwendbarkeit der Evolutionsstrategie in der Nachrichtentechnik. Abschlußarbeit, Fachbereich Elektrotechnik, Sektion Hochfrequenztechnik, Hochschule der Bundeswehr München, 1974.

[RK84] R.D Recknagel and W.A. Knorre. Anwendung biologischer Evolutionsprinzipien zur Optimierung von Fermentationsprozessen. Zeitschrift für allgemeine Mikrobiologie, 24(7):479–483, 1984.

38

[NV87] H.G. Nürnberg and G. Vossius. The applicability of the evolution strategy to the control of paralyzed limbs through fes. In Selected Papers from the 10th Triennial World Congress of the International Federation of Automatic Control, pages 37–43, Munich, July 27–31, 1987.

[ORZ82] W. Oberdieck, B. Richter, and P. Zimmermann. Evolutionsstrategie — Ein Hilfsmittel bei der Lösung fahrzeugtechnischer Aufgaben. Automobiltechnische Zeitschrift, 84(7/8):331–337, 1982.

[Pap73a] F. Papentin. A darwinian evolutionary system – ii. experiments on protein evolution and evolutionary aspects of the genetic code. Journal of theoretical Biology, 39:417–430, 1973.

[Pap73b] F. Papentin. A darwinian evolutionary system – iii. experiments on the evolution of feeding patterns. Journal of theoretical Biology, 39:431–445, 1973.

[PC88] G. Pickup and V.H. Chewings. Estimating the distribution of grazing and patterns of cattle movement in a large arid zone paddock. International Journal of Remote Sensing, 9(9):1469–1490, 1988.

[PG92] D. Perret-Gallix, editor. New Computing Techniques in Physics Research II — Proceedings 2nd Internatinal Workshop on Software Engineering, Artificial Intelligence and Expert Systems for High Energy and Nuclear Physics, La Londe-Les-Maures, France, January 13–18 1992. World Scientific, Singapore, 1992.

[Pin82] W.E. Pinebrook. Drag Minimization on a Body of Revolution. Dissertation, Department of Mechanical Engineering, University of Houston, Texas, May 1982.

[Pin83a] W.E. Pinebrook. Drag minimization on a body of revolution through evolution. Computer Methods in Applied Mechanics and Engineering, 39(2):179–197, 1983.

[Pin83b] W.E. Pinebrook. The evolution strategy applied to drag minimization on a body of revolution. Mathematical Modelling, 4:439–450, 1983.

[PK85] H.J. Poethke and H. Kaiser. A simulation approach to evolutionary game theory: The evolution of time-sharing behaviour in a dragonfly mating system. Behavioval Ecology and Sociobiology, 18:155–163, 1985.

[PKZ80a] T.K. Peters, H.E. Koralewski, and E. Zerbst. The principle of electrical carotid sinus nerve stimulation: A nerve pacemaker system for angina pectoris and hypertension therapy. Annals of Biomedical Engineering, 8:445–458, 1980.

[PKZ80b] T.K. Peters, H.E. Koralewski, and E. Zerbst. Search for optimal frequencies and amplitudes of therapeutic electrical carotid sinus nerve stimulation by application of the evolution strategy. Artificial Organs, 13(2):133–143, 1980.

[PKZ91] T.K. Peters, H.-E. Koralewski, and E.W. Zerbst. The evolution strategy — a search strategy used in individual optimization of electrical parameters for therapeutic carotid sinus nerve stimulation. IEEE Transactions on Biomedical Engineering, 36(7):668–675, July 1991.

[PMA92] Ward C. Page, John R. McDonnell, and Brian Anderson. An evolutionary programming approach to multi-dimensional path planning. In Fogel and Atmar [FA92], pages 63–70.

[Pöp81] J. Pöpplau. Die Anwendung einer (μ/ρ,λ)–Evolutionsstrategie zur direkten Minimierung eines nicht-linearen Funktionals unter Verwendung von FE-Ansatzfunktionen am Beispiel des Brachistochronenproblems. Zeitschrift für Angewandte Mathematik und Mechanik, 61:T305–T307, 1981.

[Por92] Vincent W. Porto. Alternative methods for training neural networks. In Fogel and Atmar [FA92], pages 100–110.

SYS^{ISSN 0941{4568}

37

[MTH89] Geoffrey F. Miller, Peter M. Todd, and Shailesh U. Hedge. Designing neural networks using genetic algorithms. In Schaffer [Sch89], pages 379–384.

[MTW84] H. Müller, G. Theil, and W. Waldmann. Results of evolutional random search procedure for load flow optimization in electric networks. In System Modelling and Optimization, Lecture Notes in Control and Information Sciences 84, pages 628–636. Springer, 1984.

[Müh89] Heinz Mühlenbein. Parallel genetic algorithms, population genetics, and combinatorial optimization. In Schaffer [Sch89], pages 416–421.

[Müh93] H. Mühlenbein. Evolutionary algorithms: Theory and applications. In E. H. C. Aarts and J. K. Lensh, editors, Local Search in Combinatorial Optimization. Wiley, 1993.

[Mül83] H. Müller. Power flow optimization in electric networks by evolutionary strategic search. In 6th European Congress on Operations Research, Vienna, Austria, July 19–22, 1983.

[Mül86] K.D Müller. Optimieren mit der Evolutionsstrategie in der Industrie anhand von Beispielen. PhD thesis, Fachbereich Verfahrenstechnik, TU Berlin, 1986. Dissertation.

[Nac82] W. Nachtigall. Biotechnik und Bionik — Fachübergreifende Disziplinen der Naturwissenschaft. Akademie der Wissenschaften und der Literatur, Mainz. Franz Steiner Verlag, Wiesbaden, 1982.

[Nak91] R. Nakano. Conventional genetic algorithms for job shop problems. In Belew and Booker [BB91b], pages 474–479.

[Nei82] W. Neise. Review of noise reduction methods for centrifugal fans. Journal of Engineering for Industry, 104:151–161, March 1982.

[NHG84] W. North, E. Hernandez, and R. Garcia. Frequency analysis of high co concentrations in madrid by stochastic process modelling. Atmospheric Environment, 18(10):2049–2054, 1984.

[Nis92] Volker Nissen. Evolutionary algorithms for the quadratic assignment problem. Technical report, Institut für Wirtschaftsinformatik, Universität Göttingen, August 1992.

[NKLP86] B. Noche, R. Kottkamp, G. Lücke, and E. Peters. Optimizing simulators within material flow systems. In G.C. Vansteenkiste et al., editors, Proceedings of the 2nd European Simulation Congress, pages 651–657, Belgium, 1986. Simulation Councils.

[Noo70] W. Nooß. Können Rechenautomaten durch Optimierungsprogramme Neues entdecken ? Bürotechnik + Automation, 11:214–221, April 1970.

[Noo71a] W. Nooß. Automatische Synthese von Viergelenkgetrieben durch Digitalrechner. Feinwerktechnik, 75(4):165–168, 1971.

[Noo71b] W. Nooß. Ein universell anwendbares Rechner- Unterprogramm für Entwurf und Optimierung. Angewandte Informatik, 13:123–129, March 1971.

[Nor80a] M. North. La simulation des processus hydrologiques intermittens par des modeles alternes inhomogenes. Hydrological Sciences-Bulletin-des Sciences Hydrologiques, 25(1):5–12, 1980.

[Nor80b] M. North. Time-dependant stochastic model of floods. Journal of the Hydraulics Division, Proceedings of the American Society of Civil Engineering, 106(HY5):649–665, May 1980.

[NR91] J. P. Nordvik and J.-M. Renders. Genetic algorithms and their potential for use in process control. In Belew and Booker [BB91b], pages 480–486.

[NV86] H.G. Nürnberg and G. Vossius. Evolutionsstrategie - ein regelkonzept für die funktionelle elektrostimulation gelähmter gliedmaßen. Biomedizinische Technik (Ergänzungsband), 31:52–53, September 1986.

36

[LWvA+91] C. B. Lucasius, S. Werten, A. H. J. M. van Aert, G. Kateman, and M. J. J. Blommers. Conformational analysis of dna using genetic algorithms. In Schwefel and Männer [SM91], pages 90–97.

[MAPP92] J. R. McDonnell, B. L. Anderson, W. C. Page, and F. G. Pin. Mobile manipulator configuration optimization using evolutionary programming. In Fogel and Atmar [FA92], pages 52–62.

[Mar78] P. Markwich. Der thermische Wasserstrahlanrieb auf der Grundlage des offenen Clausius-Rankine-Prozesses. Technical Report IRL-Bericht 28, Institut für Luft- und Raumfahrt, TU Berlin, 1978.

[Mar92] Borut Maričić. Dynamic versus genetic versus chaotic programming. In Branko Souček and the IRIS Group, editors, Dynamic, Genetic, and Chaotic Programming, chapter 19, pages 501–533. Wiley, New York, 1992.

[MB73] A.K. Mitra and H. Brauer. Optimization of a two phase co-current flow nozzle for masstransfer. Verfahrenstechnik, 7(4):92–97, 1973.

[McD92] John R. McDonnell. Training neural networks with weight constraints. In Fogel and Atmar [FA92], pages 111–119.

[MD89] David J. Montana and Lawrence Davis. Training feedforward neural networks using genetic algorithms. In International Joint Conference on Artificial Intelligence, pages 762–767, 1989.

[MF91] N. Mansour and G. C. Fox. A hybrid genetic algorithm for task allocation in multicomputers. In Belew and Booker [BB91b], pages 466–473.

[MH90] H. Müller and H. Hofmann. Kinetische untersuchung zur heterogen-katalytischen dehydrochlorierung von 1,1-difluor-1-chlorethan. Chemiker-Zeitung, 114(3):93–100, 1990.

[Mic89] W. Michaeli. Materials processing — a key factor. Angewandte Chemie, Advanced Materials, 28(5):660–665, 1989.

[Mic90] W. Michaeli. Neues aus dem IKV zur Optimierung der Kunststoffverarbeitung. In 15. Kuststofftechnisches Kolloquium des IKV, pages i–xxiv. Eurogress Aachen, 14–16. März, 1990.

[MMH89] G. Menges, W. Michaeli, and M. Haupt. Computerized process optimization for plastics processing. In 47th Annual Technical Conference of the Society of Plastics Engineers (SPE), New York, April 1–4, May 1989.

[Möc92] Günther Möckesch. Reihenfolgeoptimierung in komplexen Fertigungssystemen mit Hilfe genetischer Algorithmen — ein integrierter Standardansatz am Beispiel eines graphischen Leistandes. In P. Mertens, H.-P. Wiendahl, and H. Wildemann, editors, PPS im Wandel — Kundenorientierung und Wirtschaftlichkeit durch innovative PPS-Lösungen, pages 471–486. gfmt Verlags KG, München, 1992.

[Mon91] David J. Montana. Automated parameter tuning for interpretation of synthetic images. In Davis [Dav91d], chapter 19, pages 282–311.

[Moo92] Brian J. Moon. An investigation of algorithms for estimating the location of buried ferrous objects. In Fogel and Atmar [FA92], pages 150–162.

[MP83] H. Müller and G. Pollhammer. Evolutionsstrategische lastflußoptimierung. Teilbericht zum vorhaben p5068, Institut für Elektrische Anlagen und Hochspannungstechnik, TU Berlin, 1983.

[MP90] J. R. McDonnel and W. C. Page. Mobile robot path planning using evolutionary programming. In R. R. Chen, editor, Proceedings of the 24th Asilomar Conference on Signals, Systems and Computers, pages 1025–1029. Pacific Grove, 1990.

SYS^{ISSN 0941{4568}

35

[Kra78] H. Krallmann. Evolution strategy and social sciences. In G.J. Klir, editor, Applied General Systems Research — Recent Developments and Trends, NATO Conference Series, pages 891–903. Plenum Press, New York, 1978.

[Kra79] H. Krallmann. Heuristische Verfahren zur Optimierung sozioökonomischer Systeme. In F.X. Bea, A. Bohnet, and H. Klimesch, editors, Systemmodelle — Anwendungsmöglichkeiten des systemtheoretischen Ansatzes. Oldenbourg, Wien, 1979.

[Kro92] Jörg Krone. Ein evolutionsalgorithmus zur parallelen bildsegmentierung. In TAT’92 – Abstraktband des 4. bundesweiten Transputer-Anwender-Treffens, pages 144–145, Institut für Physiologie der RWTH Aachen, 1992.

[KSV91] B. Kröger, P. Schwenderling, and O. Vornberger. Parallel genetic packing of rectangles. In Schwefel and Männer [SM91], pages 160–164.

[KSW88] B. Koch, R. Straubel, and A. Wittmuess. Interaktives Programm-System REH zur rechnergestützten Entscheidungshilfe. Wissenschaftliche Schriftenreihe 2, TU Karl-Marx-Stadt, 1988. Beiträge zur Mehrkriteriellen Entscheidung.

[KV88] P.J. Kuntz and J. Valldorf. A dim model for homogeneous noble gas ionic clusters. Zeitschrift für Physik D — Atoms, Molecules and Clusters, 8:195–208, 1988.

[KW90] A.U. Kühnle and J.H. Williams. Control of longitudinal waves in a rod with voigt damping. Mechanics of Structures and Machines, 18(3):335–351, 1990.

[Law81] M. Lawo. Automatische Bemessung für Stochastische Dynamische Belastung. Dissertation, Fachbereich Bauwesen, Universität-Gesamthochschule Essen, July 1981.

[LBBK91] C. B. Lucasius, M. J. J. Blommers, L. M. C. Buydens, and G. Kateman. A genetic algorithm for conformational analysis of dna. In Davis [Dav91d], chapter 18, pages 251–281.

[Lei82] K. Leimkḧler. Some methodological problems in energy modelling. In F.E. Cellier, editor, Progress in Modelling and Simulation, pages 61–73. Academic Press, London, 1982.

[Ler85] R. Lerch. Simulation von ultraschall-wandlern. ACUSTICA, 57:205–217, 1985.

[Ley74] U. Leyßner. Über den Einsatz linearer Programmierung beim Entwurf optimaler Leichtbaustabwerke. PhD thesis, Fachbereich Verkehrswesen, TU Berlin, June 1974.

[LH92] Ronald W. Larsen and Jeffrey S. Herman. A comparison of evolutionary programming to neural networks and an application of evolutionary programming to a navy mission planning problem. In Fogel and Atmar [FA92], pages 127–133.

[Lic65] H.J. Lichtfuss. Evolution eines Rohrkrümmers. Diplomarbeit, Institut für Strömungstechnik, TU Berlin, March 1965.

[LK89] C. B. Lucasius and G. Kateman. Application of genetic algorithms in chemometrics. In Schaffer [Sch89], pages 170–176.

[LK91] C. B. Lucasius and G. Kateman. Genetic algorithms for large-scale optimization in chemometrics: an application. Trends in analytical chemistry, 10(8):254–261, 1991.

[Loh92] R. Lohmann. Structure evolution and incomplete induction. In R. Männer and B. Manderick, editors, Parallel Problem Solving From Nature 2, pages 175–185. Elsevier Science Publishers, Amsterdam, 1992.

[LP91] Gunar E. Liepins and W. D. Potter. A genetic algorithm approach to multiple–fault diagnosis. In Davis [Dav91d], chapter 17, pages 237–250.

[LT83] M. Lawo and G. Thierauf. Optimal design for dynamic stochastic loading — a solution by random search. In H. Eschenauer and N. Olhoff, editors, Optimization Methods in Structural Design, Proceedings of the Euromech-Colloquium 164, pages 346–352, Oct. 12–14, 1982, Universität Siegen, FR Germany, 1983. BI Verlag.

34

[JH91] T. Johnson and P. Husbands. System identification using genetic algorithms. In Schwefel and Männer [SM91], pages 85–89.

[JS87] Kenneth A. De Jong and W. M. Spears. Using genetic algorithms to solve np-complete problems. In Grefenstette [Gre87], pages 124–132.

[Jul92] Kate Juliff. Using a multi chromosome genetic algorithm to pack a truck. Technical Report RMIT CS TR 92–2, Department of Computer Science, Royal Melbourne Institute of Technology, August 1992.

[K+73] W. Körner et al. Optimierung der Geometrie quer angeströmter Rohrrippen hinsichtlich

des Wärmeübergangs. Verfahrenstechnik, 7(4), 1973.

[Kah91] Jörg Kahlert. Vektorielle Optimierung mit Evolutionsstrategien und Anwendungen in der Regelungstechnik. Fortschrittsberichte VDI Reihe 8, Nr. 234. VDI-Verlag, Düsseldorf, 1991.

[Kan77] A. Kanarachos. A contribution to the problem of designing optimum performance bearings. Transactions of the ASME, pages 462–468, October 1977.

[Kan79] A. Kanarachos. Zur Anwendung von Parameteroptimierungsverfahren in der rechnergestützten Konstruktion. Konstruktion, 31(5):177–182, 1979.

[Kar91a] Charles L. Karr. Air-injected hydrocyclone optimization via genetic algorithm. In Davis [Dav91d], chapter 16, pages 222–236.

[Kar91b] Charles L. Karr. Design of an adaptive fuzzy logic controller using a genetic algorithm. In Belew and Booker [BB91b], pages 450–457.

[Kas92] M. Kasper. Shape optimization by evolutionary strategy. IEEE Transactions on Magnetics, 28(2):1556–1560, March 1992.

[KC83] R.R. Kampfner and M. Conrad. Computational modeling of evolutionary learning process in the brain. Bulletin of Mathematical Biology, 45(6):931–968, 1983.

[KFH85] P.B. Krause, R. Freytag, and W. Hättich. Modellgesteuerte Bildanalyse zur Erkennung und Positionsvermessung übereinanderliegender Werkstücke. Robotersysteme, 1:179–187, 1985.

[Kir87] B. Kirste. Least-squares fitting of epr spectra by monte carlo methods. Journal of Magnetic Resonance, 73:213–224, 1987.

[Kir92] B. Kirste. Methods for automated analysis and simulation of electron paramagnetic resonance spectra. Analytica Chimica Acta, 265:191–200, 1992.

[KMS91] C. Kosak, J. Marks, and S. Shieber. A parallel genetic algorithm for network-diagram layout. In Belew and Booker [BB91b], pages 458–465.

[KMW84] A. Knijnenburg, E. Matthäus, and V. Wenzel. Concept and usage of the interactive simulation system for ecosystems sonches. Ecological Modelling, 26:51–76, 1984.

[Kob87] E. Kobes. Entwicklung von Computer-Algorithmen zur Optimierung von Strukturkomponenten nach der Evolutionstheorie. Diplomarbeit, Institut für Computer-Anwendungen, Universität Stuttgart, May 1987.

[Kop92] H. Kopfer. Konzepte genetischer Algorithmen und ihre Anwendung auf das Frachtoptimierungsproblem im gewerblichen Güterfernverkehr. OR Spektrum, 14:137–147, 1992.

[Kot79] M. Kothe. Untersuchung der evolutionsstrategischen Bedeutung der nicht-genetischen Varianz mit Hilfe der [μ0, λ0(μ/ρ, λ)]–Evolutionsstrategie. Technical report, Tierärztliche Hochschule Hannover, January 1979. Zwischenbericht eines Teilprojekts im SFB 146.

SYS^{ISSN 0941{4568}

33

[HLW71] A. Höfler, U. Leyßner, and J. Wiedemann. Untersuchungen zur Anwendung einer grundlegenden Entwurfstheorie auf praktische Probleme der Leichtbaukonstruktion. Zwischenbericht zum forschungsvorhaben wi 32/11, wi 32/16, Institut für Luftfahrzeugbau, TU Berlin, April 1971.

[HLW73] A. Höfler, U. Leyßner, and J. Wiedemann. Optimization of the layout of trusses combining strategies based on michell’s theorem and on the biological principles of evolution. In Second Symposium on Structural Optimization, AGARD Conference Proceedings No. 123, pages A–1 – A–8, Milan, Italy, April 2–4, 1973.

[HMS89] J. Hesser, R. Männer, and O. Stucky. Optimization of steiner trees using genetic algorithms. In Schaffer [Sch89], pages 231–236.

[HMW91] P. Husbands, F. Mill, and S. Warrington. Genetic algorithms, production plan optimisation, and scheduling. In Schwefel and Männer [SM91], pages 80–84.

[Höf76] A. Höfler. Formoptimierung von Leichtbaufachwerken durch Einsatz einer Evolutionsstrategie. Dissertation, Fachbereich Verkehrswesen, TU Berlin, 1976. ILR-Bericht 17.

[Höf77] A. Höfler. Kräftepfadoptimierung von Leichtbaufachwerken. In E. Bubner, editor, Minimalkonstruktionen, pages 38–51, Rudolf Müller Verlag, 1977.

[HS91a] P. J. B. Hancock and L. S. Smith. GANNET: Genetic design of a neural net for face recognition. In Schwefel and Männer [SM91], pages 292–296.

[HS91b] Steven A. Harp and Tariq Samad. Genetic synthesis of neural network architecture. In Davis [Dav91d], chapter 15, pages 202–221.

[HSG89] S. A. Harp, T. Samaq, and A. Guha. Towards the genetic synthesis of neural networks. In Schaffer [Sch89].

[HSS88] J. Hoehn, E. Spoden, and G. Suschowk. Verifizierung von Abbrandprogrammen für die Betriebsbetreuung von WWER-440. Kernenergie, 31(9):397–404, September 1988.

[HSU91] K. U. Höffgen, H. P. Siemon, and A. Ultsch. Genetic improvement of feedforward nets for approximating functions. In Schwefel and Männer [SM91], pages 302–306.

[Hul91] M. Hulin. Circuit partitioning with genetic algorithms using a coding scheme to preserve the structure of a circuit. In Schwefel and Männer [SM91], pages 75–79.

[Hul92a] Martin Hulin. Evolution strategies for circuit partitioning. In Branko Souček and the IRIS Group, editors, Dynamic, Genetic, and Chaotic Programming, chapter 16, pages 413–436. Wiley, New York, 1992.

[Hul92b] Martin Hulin. Structure evolution in neural systems. In Branko Souček and the IRIS Group, editors, Dynamic, Genetic, and Chaotic Programming, chapter 15, pages 395–411. Wiley, New York, 1992.

[JB85] K.D. Jürgens and R. Baumann. Ultrasonic absorption studies of protein-buffer interactions — determination of equilibrium parameters of titratable groups. European Biophysics Journal, 12:217–222, 1985.

[JB91] D. R. Jones and M. A. Beltramo. Solving partitioning problems with genetic algorithms. In Belew and Booker [BB91b], pages 442–449.

[Jen91] W.M. Jenkins. Towards structural optimization via the genetic algorithm. Computers & Structures, 40(5):1321–1327, May 1991.

[JGD78] B. Jacob, E.K.U. Gross, and R.M. Dreizler. Solution of the thomas-fermi equation for triatomic systems. J. Phys. B: Atom. Molec. Phys., 11(22):3795–3802, 1978.

32

[Har91] D.F. Hartmann. Identifikationsstrategien zur Rissformbestimmung an Rotoren. Zeitschrift für angewandte Mathematik und Mechanik, 71(4):T139–T141, 1991.

[Hau88] M. Haupt. Computer-assisted optimization of working points in plastics processing. Technical report, Institut für Kunststoffverarbeitung, RWTH Aachen, 1988.

[HBH92] S. Hahn, K. H. Becks, and A. Hemker. Optimizing monte carlo generator parameters using genetic algorithms. In Perret-Gallix [PG92], pages 255–265.

[HE90] J. Heistermann and H. Eckardt. Parallel algorithms for learning in neural networks with evolution strategy. In D.J. Evans, G.R. Joubert, and F.J. Peters, editors, Parallel Computing 89, pages 275–280. Elsevier Science Publishers, 1990.

[Hec79] R. Heckler. Oasis — optimization and simulation integrating system. Forschungsbericht KFA-STE-IB-2/79, Kernforschungsanlage Jülich, Jülich, December 1979.

[Hei90] J. Heistermann. Learning in neural nets by genetic algorithms. In R. Eckmiller, G. Hartmann, and G. Hauske, editors, Parallel Processing in Neural Systems and Computers, pages 165–168. Elsevier Science Publishers, 1990.

[Hei91] J. Heistermann. The application of a genetic approach as an algorithm for neural networks. In Schwefel and Männer [SM91], pages 297–301.

[Hem92a] Andreas Hemker. Ein wissensbasierter genetischer Algorithmus zur Rekonstruktion physikalischer Ereignisse. Doctoral dissertation, wub-dis 91-11, Gesamthochschule Wuppertal, September 1992.

[Hem92b] Andreas Hemker. A knowledge-directed genetic algorithm for the reconstruction of physical events. In Perret-Gallix [PG92], pages 267–273.

[Hen86] A.V. Hense. Adaptionsstrategien zur Lösung schwieriger Optimierungsaufgaben. Diplomarbeit, Fachbereich Informatik, Universität Dortmund, August 1986.

[Her83] R. Herrmann. Evolutionsstrategische Regressionsanalyse. Nobel-Hefte, 49(1/2):44–54, January–June 1983.

[Heu70] G. Heusener. Optimierung natrium-gekühlter schneller Brutreaktoren mit Methoden der nicht-linearen Programmierung. Technical Report KFK 1238, Kernforschungsanlage Karlsruhe, July 1970.

[HG91] A. Horner and D. E. Goldberg. Genetic algorithms and computer-assisted music composition. In Belew and Booker [BB91b], pages 437–441.

[HHKT90] M. Haupt, P. Heidemeyer, K. Kerres, and J. Turek. Thermoplastextrusion — Schneckenauslegung und Betriebspunktoptimierung. In 15. Kuststofftechnisches Kolloquium des IKV, pages 165–196. Eurogress Aachen, 14–16. März, 1990.

[Hil78] P. Hilgers. Der Einsatz eines Mikrorechners zur hybriden Optimierung und Schwingungsanalyse. Dissertation, Fachbereich Maschinenbau, Ruhruniversität Bochum, July 1978.

[Hil90] W.D. Hillis. Co-evoluting parasites improve simulated evolution as an optimization procedure. Physica D, 42:228–254, 1990.

[HK86] J. Heßlich and P.J. Kuntz. A diatomics-in-molecules model for singly-ionized argon clusters. Zeitschrift für Physik D — Atoms, Molecules and Clusters, 2:251–252, 1986.

[HLP+87] M. R. Hilliard, G. E. Liepins, M. Palmer, M. Morrow, and J. Richardson. A classifier-based system for discovering scheduling heuristics. In Grefenstette [Gre87], pages 231–235.

SYS^{ISSN 0941{4568}

31

[Gas73] T. Gast. Sonderdruck aus dem achema-jahrbuch 1971/73, band i. In Achema-Jahrbuch 1971/73, Band I: Europäische Forschung und Lehre im Chemie-Ingenieur-Wesen, pages 134–136. Institut für Meß- und Regelungstechnik, TU Berlin, 1973.

[GBH+91] P. S. Gabbert, D. E. Brown, C. L. Huntley, B. P. Markowicz, and D. E. Sappington. A system for learning routes and schedules with genetic algorithms. In Belew and Booker [BB91b], pages 430–436.

[GD79] E.K.U. Gross and R.M. Dreizler. Thomas-fermi approach to diatomic systems. i. solution of the thomas-fermi and thomas-fermi-dirac-weizsäcker equations. Physical Review A, 20(5):1798–1815, November 1979.

[Gol85] David E. Goldberg. Genetic algorithms and rule learning in dynamic system control. In Grefenstette [Gre85], pages 8–15.

[Got90] A. Gottvald. Optimal magnet design for NMR. IEEE Transactions on Magnetics, 26(2):399–401, 1990.

[GPM+92] A. Gottvald, K. Preis, C. Magele, O. Biro, and A. Savini. Global optimization methods for computational electromagnetics. IEEE Transactions on Magnetics, 28(2):1537–1540, March 1992.

[Gre85] J. J. Grefenstette, editor. Proceedings of the 1st International Conference on Genetic Algorithms and Their Applications. Lawrence Erlbaum Associates, Hillsdale, NJ, 1985.

[Gre87] J. J. Grefenstette, editor. Proceedings of the 2nd International Conference on Genetic Algorithms and Their Applications. Lawrence Erlbaum Associates, Hillsdale, NJ, 1987.

[Gre91] John J. Grefenstette. Strategy acquisition with genetic algorithms. In Davis [Dav91d], chapter 14, pages 186–201.

[GW93] J. Graf and H.G. Wagemann. Evolutionsstrategie in der halbleitertechnik für die charakterisierung von mos-bauelementen. Archiv für Elektrotechnik, 76:155–160, 1993.

[GWH89] C. de Groot, D. Würtz, and K.H. Hoffmann. Low autocorrelation binary sequences: Exact enumeration and optimization by evolution strategies. IPS Research Report 89-09, Interdisciplinary Project Center for Supercomputing, Eidgenössische Technische Hochschule Zürich, November 1989.

[GWH90] C.de. Groot, D. Würtz, and K.H. Hoffmann. Simulated annealing and evolution strategy — a comparison. Helvetica Physica Acta, 63(6):843–844, 1990.

[Ham81] C. Hampel. Ein Vergleich von Optimierungsverfahren für die zeitdiskrete Simulation. Dissertation, TU Berlin, 1981.

[Har74] D. Hartmann. Optimierung balkenartiger Zylinderschalen aus Stahlbeton mit elastischem und plastischem Werkstoffverhalten. Dissertation, Fachbereich Bauwesen, Universität Dortmund, 1974.

[Har77] D. Hartmann. Optimierung flacher hyperbolischer Paraboloidschalen. Beton- und Stahlbetonbau, 9:216–222, 1977.

[Har78] D. Hartmann. Zur Systematik und Methodik in der Tragwerksoptimierung. Habilitation, Fachbereich Bauwesen, Universität Dortmund, 1978.

[Har84] D. Hartmann. Structural optimization of discrete systems represented by finite elements. Report UCB/SESM-84/8, University of California, Department of Civil Engineering, Berkley, California, June 1984.

[Har85] D. Hartmann. Optimization in cad on the applicability of nonlinear evolution-strategies for optimization problems in cad. In J.S. Gero, editor, Optimization in Computer-Aided Design, pages 293–305, Amsterdam, 1985. North-Holland.

30

[FA92] D. B. Fogel and W. Atmar, editors. Proceedings of the 1st Annual Conference on Evolutionary Programming. Evolutionary Programming Society, San Diego, CA, 1992.

[FA93] D. B. Fogel and W. Atmar, editors. Proceedings of the 2nd Annual Conference on Evolutionary Programming. Evolutionary Programming Society, San Diego, CA, 1993.

[Fal80] K. von Falkenhausen. Optimierung regionaler Entsorungssysteme mit der Evolutionsstrategie. In Proceedings in Operations Research, volume 9 of Proceedings in Operations Research, pages 46–51, DGOR Jahrestagung, Regensburg, 19.-21.09. 1979, 1980. Physica-Verlag, Würzburg.

[FDK92] M. Fieber, A.M.G Ding, and P.J. Kuntz. A diatomics-in-molecules model for singly ionized neon clusters. Atoms, Molecules and Clusters, 23:171–179, 1992.

[Fei82] R. Feichtel. Optimale dimensionierung technischer konstruktionen. Diplomarbeit, Institut für Mathematik, Johannes Keppler Universität, Linz, September 1982.

[FF90] David B. Fogel and Lawrence J. Fogel. Optimal routing of multiple autonomous underwater vehicles through evolutionary programming. In C. Stuart, editor, Proc. Symp. Autonomous Underwater Vehicles, pages 44–47, Washingto, DC, 1990.

[FFP90] D. B. Fogel, L. J. Fogel, and V. W. Porto. Evolving neural networks. Biological Cybernetics, 63:487–493, 1990.

[FM83] F. Fuchs and H.A. Maier. Optimierung des Lastflusses in elektrischen Energie-Versorungsnetzen mittels Zufallszahlen. Archiv für Elektrotechnik, 66:85–94, 1983.

[Fog91] David B. Fogel. System Identification through Simulated Evolution: A Machine Learning Approach to Modeling. Ginn Press, Needham Heights, 1991.

[Fog92] David B. Fogel. Using evolutionary programming for modeling: An ocean acoustic example. IEEE Journal of Oceanic Engineering, 17(4):333–340, October 1992.

[Fog93a] Gary B. Fogel. An introduction to the protein folding problem and the potential application of evolutionary programming. In Fogel and Atmar [FA93].

[Fog93b] L. J. Fogel. Evolving optimal codes. In Fogel and Atmar [FA93], pages 197–201.

[For89] R. Forsyth, editor. Machine Learning; Principles and Techniques, pages 83–103. Chapman and Hall, London, 1989.

[Fou85] Michael P. Fourman. Compaction of symbolic layout using genetic algorithms. In Grefenstette [Gre85], pages 141–153.

[Fre92] R. Freeman. High resolution NMR using selective excitation. Journal of Molecular Structure, 266:39–51, 1992.

[FS93] D. B. Fogel and P. K. Simpson. Experiments with evolving fuzzy clusters. In Fogel and Atmar [FA93], pages 90–97.

[Fun82] W. Funk. Computer aided engineering (cae) - problemlösungen für den maschinenbau. Der Konstrukteur, 6:8–16, 1982.

[FW87] R. Freeman and X. Wu. Design of magnetic resonance experiments by genetic evolution. Journal of Magnetic Resonance, 75:184–189, 1987.

[Gai78] H. Gaidosch. Optimierungsverfahren für Probleme der Raketenballistik und der Flugmechanik von Flugkörpern, I. Teil. MBB-Bericht UA-439-78, MBB, Ottobrun, July 1978.

[Gai79] H. Gaidosch. Optimierungsverfahren für Probleme der Raketenballistik und der Flugmechanik von Flugkörpern, II. Teil. MBB-Bericht UA-503-79, MBB, Ottobrun, August 1979.

SYS^{ISSN 0941{4568}

29

[Chu89] C.-H. H. Chu. A genetic algorithm approach to the configuration of stack filters. In Schaffer [Sch89], pages 219–224.

[CJ91] C. Caldweil and V. S. Johnston. Tracking a criminal suspect through “face space” with a genetic algorithm. In Belew and Booker [BB91b], pages 416–421.

[CK77] R.G. Cembrowicz and G.W. Krauter. Optimization of urban and regional water supply systems. In Conference on Systems Approach for Development, pages 26–28, Cairo, November 1977.

[CMR91] J. P. Cohoon, W. N. Martin, and D. S. Richards. Genetic algorithms and punctuated equilibria in VLSI. In Schwefel and Männer [SM91], pages 134–144.

[CS89] G. A. Cleveland and S. F. Smith. Using genetic algorithms to schedule flow shop releases. In Schaffer [Sch89], pages 160–169.

[Dav85] Lawrence Davis. Job shop scheduling with genetic algorithms. In Grefenstette [Gre85], pages 136–140.

[Dav91a] Yuval Davidor. An evolution standing on the design of redundant robot manipulators. In Schwefel and Männer [SM91], pages 60–69.

[Dav91b] Yuval Davidor. A genetic algorithm applied to robot trajectory generation. In Davis [Dav91d], chapter 12, pages 144–165.

[Dav91c] Yuval Davidor. Genetic Algorithms and Robotics. A Heuristic Strategy for Optimization, volume 1 of World Scientific Series in Robotics and Automated Systems. World Scientific, 1991.

[Dav91d] L. Davis, editor. Handbook of Genetic Algorithms. Van Nostrand Reinhold, New York, 1991.

[DC87] L. Davis and S. Coombs. Genetic algorithms and communication link speed design: Theoretical considerations. In Grefenstette [Gre87], pages 252–256.

[DGT79] R.M. Dreizler, E.K.U. Gross, and A. Toepfer. Extended thomas-fermi approach to diatomic systems. Phyics Letters, 71 A(1):49–53, April 1979.

[Die92] P. Dietmaier. Ein Programmsystem zur automatischen Erstellung der Übertragungsfunktionen räumlicher Mechanismen. Robotersysteme, 8:85–92, 1992.

[dlM89] M. de la Maza. A SEAGUL visits the race track. In Schaffer [Sch89], pages 208–212.

[DM86] H. Dittrich and S. Maier. Entkopplung der erzwungenen Schwingungen elastisch gelagerter Motoren. Technical report, Porsche AG, Stuttgart, 1986.

[DP92] U. Dorndorf and E. Pesch. Evolution based learning in a job shop scheduling environment. Research Memorandum RM 92-019, Limburg University, Faculty of Economics, Maastricht, NL, 1992.

[Ebe88] W. Ebeling. Applications of evolutionary strategies. In 3rd International Symposium on Systems Analysis and Simulation, Berlin, Sep. 12–16, September 1988.

[Egg90] H. Eggert. Gewichts- und Durchbiegeminimierung von Fachwerkträgern durch Anwendung der Evolutionsstrategie. Diplomarbeit, Fachbereich Verfahrenstechnik, TU Berlin, 1990.

[Eng85] Arnold C. Englander. Machine learning of visual recognition using genetic algorithms. In Grefenstette [Gre85], pages 197–201.

[ERS76] H. Esdorn, E. Rabe, and M. Schmidt. Wirtschaftlicher Vergleich von Warmwasser-Heizungs- Systemen bei Betrieb mit zenraler Wärmepumpe. In Möglichkeiten und Grenzen der rationellen Energieverwendung, volume 275 of VDI-Berichte, pages 35–41, Düsseldorf, 1976. VDI-Verlag.

28

[BC89] Mark F. Bramlette and R. Cusic. A comparative evaluation of search methods applied to parametric design. In Schaffer [Sch89].

[BD92] J.J. Bogardi and L. Duckstein. Interactive multiobejctive analysis embedding the decsion maker’s implicit preference function. Water Resources Bulletin, 28(1):75–88, February 1992.

[Ber84] W. Berke. Kontinuierliche Regenerierung von ATP für enzymatische Synthesen. Dissertation, Fachbereich Lebensmitteltechnologie und Biotechnologie, TU Berlin, September 1984.

[Bey90] H.-G. Beyer. Simulation of steady states in dissipative systems by darwin’s paradigm of evolution. Journal of Non-Equilibrium Thermodynamics, 15(2):45–58, 1990.

[Bey92] H.-G. Beyer. Some aspects of the ‘evolution strategy’ for solving tsp-like optimization problems appearing at the design studies of a 0.5TeVe+e�–linear collider. In R. Männer and B. Manderick, editors, Parallel Problem Solving from Nature 2, pages 361–370. North-Holland, Amsterdam, 1992.

[BFG92] R.C. Bassus, E. Falck, and W. Gerlach. Application of the evolution strategy to optimize multistep field plates for high voltage planar pn-junctions. Archiv für Elektrotechnik, 75:345–349, 1992.

[BFI91] K. Bennett, M. C. Ferris, and Y. E. Ioannidis. A genetic algorithm for database query optimization. In Belew and Booker [BB91b], pages 400–407.

[BG91] S. Bornholdt and D. Graudenz. General asymmetric neural networks and structure design by genetic algorithms. Technical Report DESY 91-046, Deutsches Elektronen-Synchrotron, Hamburg, May 1991.

[BHS89] Donald E. Brown, Christopher L. Huntley, and Andrew R. Spillane. A parallel genetic heuristic for the quadratic assignment problem. In Schaffer [Sch89], pages 406–415.

[BPBG87] J. Benz, J. Polster, R. Bär, and G. Gauglitz. Program system sidys: Simulation and parameter identification of dynamic systems. Comput. Chem., 11(1):41–48, 1987.

[BR81] W.E. Blanz and E.R. Reinhardt. Image segmentation by pixel classification. Pattern Recognition, 13(4):293–298, 1981.

[Bru77] U. Brudermann. Entwicklung und Anpassung eines vollständigen Ansteuersystems für fremdenergetisch angetriebene Ganzarmprothesen. Fortschrittsberichte der VDI-Zeitschriften, 17(6), 1977.

[BRW80] K. Bammert, M. Rautenberg, and W. Wittekindt. Matching of turbocomponents described by the example of impeller and diffuser in a centrifugal compressor. Transactions of the ASME, 102:594–600, July 1980.

[Cal91] D. L. Calloway. Using a genetic algorithm to design binary phase-only filters for pattern recognition. In Belew and Booker [BB91b], pages 422–429.

[CD87] S. Coombs and L. Davis. Genetic algorithms and communication link speed design: Constraints and operators. In Grefenstette [Gre87], pages 257–260.

[CD89] T. P. Candell and C. P. Dolan. Parametric connectiviy: Training of constrained networks using genetic algorithms. In Schaffer [Sch89], pages 370–374.

[CDM91] Alberto Colorni, Marco Dorigo, and Vittorio Maniezzo. Genetic algorithms and highly constrained problems: The time-table case. In Schwefel and Männer [SM91], pages 55–59.

[CDQ91] Louis Anthony Cox, Lawrence Davis, and Yuping Qiu. Dynamic anticipatory routing in circuit-switched telecommunications networks. In Davis [Dav91d], chapter 11, pages 109–143.

SYS^{ISSN 0941{4568}

27

References

[Abl79] P. Ablay. Optimieren mit Evolutionsstrategien: Reihenfolgeprobleme, Nichtlineare und Ganzzahlige Optimierung. Dissertation, Wirtschafts- und Sozialwissenschaftliche Fakultät, Ruprecht-Karl–Universität Heidelberg, 1979.

[Abl87] P. Ablay. Optimieren mit der Evolutionsstrategie. Spektrum der Wissenschaft, pages 104–115, July 1987.

[ABP90] Carol A. Ankenbrandt, B. P. Buckles, and F. E. Petry. Scene recognition using genetic algorithms with semantic nets. Pattern Recognition Letters, (11):285–293, 1990.

[Ade85] H.-J. Adermann. Treatment of integral contingent conditions in optimum power plant commitment. In H.J. Wacker, editor, Applied Optimization Techniques in Energy Problems, pages 1–18, Stuttgart, 1985. Teubner.

[AMP92] Brian Anderson, John McDonnell, and Ward Page. Configuration optimization of mobile manipulators with equality constraints using evolutionary programming. In Fogel and Atmar [FA92], pages 71–79.

[And77] U. Anders. Lösung getriebesynthetischer Probleme mit der Evolutionsstrategie. Feinwerktechnik & Meßtechnik, 85(2):53–57, March 1977.

[AP93] P. J. Angeline and J. Pollack. Evolutionary module acquisition. In Fogel and Atmar [FA93], pages 154–163.

[Aus92] Alan Scott Austin. Structural level evolution of neural networks. In Fogel and Atmar [FA92], pages 80–89.

[Ban88] W. Banzhaf. Optimization by diploid search strategies. In H. Haken, editor, Neural and Synergetic Computers, volume 42 of Springer Series in Synergetics, pages 155–166, Proceedings of the International Symposium at Schloß Elmau, Bavaria, June 13–17, 1988. Springer.

[Ban89] W. Banzhaf. A network of multistate units capable of associative memory and pattern classification. Physica D, 34:418–426, 1989.

[Ban90] Wolfgang Banzhaf. Combinatorial optimization using genetic algorithms. In Proc. Spring Meeting of the Phys. Soc. of Japan, pages 430–431, 1990.

[BB83] J. Born and K. Bellmann. Numerical adaptation of parameters in simulation models using evolution strategies. In K. Bellmann, editor, Molecular Genetic Information Systems — Modelling and Simulation, pages 291–320. Akademie Verlag, Berlin, 1983.

[BB91a] S. T. Barnard and A. Bergman. Adaptation in signal spaces. In Schwefel and Männer [SM91], pages 395–404.

[BB91b] R. K. Belew and L. B. Booker, editors. Proceedings of the 4th International Conference on Genetic Algorithms. Morgan Kaufmann Publishers, San Mateo, CA, 1991.

[BB91c] Mark F. Bramlette and Eugene E. Bouchard. Genetic algorithms in parametric design of aircraft. In Davis [Dav91d], chapter 10, pages 109–123.

[BBH+90] K. Bourdon, P. Breuer, M. Haupt, D. Hunold, M. Lauterbach, and T. Robers. Prozeßmodelle — Der Schlüssel zur Qualitätsverbesserung beim Spritzgießen. In 15. Kuststofftechnisches Kolloquium des IKV, pages 332–357. Eurogress Aachen, 14–16. März, 1990.

[BBR92] Anoop K. Bhattacharjyia, Douglas E. Becker, and Badrinath Roysam. A genetic algorithm for intelligent imaging from quantum-limited data. Technical report, Department of Electrical, Computer and Systems Engineering, Rensselaer Polytechnic Institute, Troy, New York, 1992.

26

25

(KSV91) 2-dimensional container packing problem.

(vLM91) k-way graph partitioning problem using a fine-grain parallel GA. (MF91) Allocation of processes to MIMD-processors in order to minimize the total program execution time.

Joint Tactical Fusion Program Office, National Science Foundation (SL91) Sliding puzzle problem.

(Wya91) Generation of context-free grammars in Greibach normal form by using test examples. Evaluation w.r.t. the number of correct classified strings. Speech and Language Technology, BT Laboratories, Ipswitch, England (Jul92) Truck packing (pallet loading) problem.

{Moo92} Development of a system for locating buried ferrous objects by use of EP. ORINCON Corporation, San Diego, CA <BHS89> Quadratic assignment problem. Utilization of a parallel hybrid of Simulated Annealing and GA.

<Nis92> Quadratic Assignment Problem.

24

[Mül86] Optimal design of glas fibre optics, lamps, and heater circuits. Optimized tolerance of gear units. Optimal recipes for porcelain manufacturing. Optimal noise reduction of axial fans. Fachbereich Verfahrenstechnik, TU Berlin

[Ban88] Finding suitable coefficients to describe π by means of regular and irregular continued fractions.

Institut für Theoretische Physik und Synergetic, Universität Stuttgart

[KSW88] General method for optimizing decision parameters in a Decision Support System (DSS).

Central Institute of Cybernetics and Information Processes, Academy of Sciences, Berlin

[Rec89] Solving magic squares. Simulated evolution of optical lenses.

Fachgebiet Bionik und Evolutionstechnik, TU Berlin

[Har91] Characterization of fissurations in cross-grain attacked rotors for determining their reusability.

(Smi85) 2-dimension packing problem. Representation of packing sequences by permutations.

Texas Instruments Computer Science Laboratory

(JS87) SAT (satisfiability of boolean expressions). Mapping of the TSP to SAT.

(HMS89) Optimization of Steiner trees (network topologies).

(dlM89) Rule-based system for profit-forecasting in horse-races.

(Müh89) Quadratic assignment problem using a fine-grain parallel GA.

(PTS89) Integration of expert systems and GA for solving engineering problems. Utilization for design of cooling fans, molecular electronic structures and airplane nozzles.

General Electrics Research and Development

(BFI91) Simplification of complex queries in database systems.

(CDM91) Timetable problem.

(CJ91) Construction of identikit pictures based on components selected by a witness. National Institute of Justice, U.S. Department of Justice

(GBH^+91) Optimization of the distribution of trains to tracks, including time scheduling (transportation problem).

CSX Transportation, Baltimore MD

(HG91) Thematic bridging between music patterns by a GA. Start pattern and goal pattern are predefined, and the GA composes by minimization of the distance between the patterns.

SYS^{ISSN 0941{4568}

23

(BC89) Airplane optimization as a parameter optimization problem. Optimization of a special air battle mission.

Lockheed Aeronautical Systems Co., Burbank, CA

(BB91c) GA for airplane-optimization w.r.t. special task requirements (air battle mission).

(Gre91) Optimization of symbolic strategies for an airplane control problem under missile attack conditions. Incorporation of domain-specific knowledge and restrictions. Navy Research Laboratories

(Sys91) Scheduling problem for F-14 flight simulator to pilots. Certain restrictions (resources, times, priorities).

U.S. Navy System Integration Test Station (SITS)

(SP91) Scheduling problem for F-14 flight simulator to pilots. Certain restrictions (resources, times, priorities).

Bolt Beranek and Newman (BBN) Laboratories

{LH92} Evolutionary Programming for planning the tactical employment of antiradiation missiles, i.e. determination of launch parameters which maximize effectiveness of weapons against SAM radars while minimizing risk to launch aircraft from other threats.

Naval Ocean Systems Center, Decision Support and AI Branch, San Diego, CA

{Rub92} Case generalization in expert systems by EP. Application to a naval battle management problem.

Naval Ocean Systems Center, San Diego, CA

16 Miscellaneous Applications

[Noo71b] Solving an analytically intractable set of equations. Zentrallaboratorium für Datentechnik, Siemens AG

[See76] Optimized results from a model of economy to determine future tax volumes. Fachbereich Kybernetik, Universität Berlin

[See77] Identification of the optimal policy within a macroeconomic model. Fachbereich Kybernetik, TU Berlin

[SW78] Optimal policy within an econometric model of the economy of the United States.

[Ham81] Minimized interchange delays in a local traffic network.

[Rep85] Approximate solutions of the set-cover problem. Fachbereich Mathematik/Informatik, Universität-Gesamthochschule Paderborn

22

14 Supply and Disposal Systems

[ERS76] Optimized design of a centralized hot-water heater plant.

[CK77] Optimization of local water supply systems. Institut für Siedlungswasserwirtschaft, Universität Karlsruhe

[Fal80] Optimal choice of location of local waste disposal systems.

[Sch80] Optimized decision parameters in energy models. Kernforschungsanlage Jülich

[Sch81a] Design of a cabling system with minimal costs.

Central Institute of Cybernetics and Information Processes, Academy of Sciences, Berlin

[Son82] Optimized throughput of power plant cycles. Deutsche Babcock AG, Oberhausen

[FM83] Optimized power flow in electrical energy supply networks.

[MP83] [Mül83] [MTW84] Optimized power flow in electrical energy supply networks. Institut für Elektrische Anlagen und Hochspannungstechnik, TU Wien

[Ade85] Optimal load management in a network of power plants with discrete load allotments.

Kraftwerk Union AG, Erlangen

[Wag85] Optimized load balancing in a network of power plants. Siemens AG, Erlangen

[BD92] Multi-criteria decision making fo rthe Khlong Chao Phraya interbasis transfer in Thailand.

Dept. of Water Resources, Wageningen Agricultural University, The Netherlands

15 Military Applications

[Gai78] Optimized range of operation of ballistic missiles. Minimization of drift sensivity to cross wind of short range tank defense weapons.

Messerschmitt-Bölkow-Blohm GmbH, Ottobrun

[Gai79] Optimized range of operation of a gliding boost missile. Stability optimization of a ballistic missile.

Optimization of the trajectory of a missile with end phase control. Messerschmitt-Bölkow-Blohm GmbH, Ottobrun

SYS^{ISSN 0941{4568}

21

12 Mining

[Wei89] Regression analysis of simulation results for a conveying system. Institut für Bergbauwissenschaften, TU Berlin

(Kar91a) Optimization of control parameters of a mineral separator in order to maximize the degree of separation for the goal mineral. U.S. Bureau of Mines

13 Telecommunications

[ZR86] Optimal radiation characteristic of linear unit antenna arrays. Institut für Grundlagen und Theorie der Elektrotechnik, TU Graz

[Wan87] Maximized merit factors of autocorrelated bit sequences. Max-Planck–Institut für Biophysikalische Chemie, Göttingen

[GWH89] Optimization of autocorrelated bit sequences.

Interdisziplinäres Projektzentrum für Supercomputing, Eidgenössische Technische Hochschule Zürich

(CD87) Optimization of the node connections in a telecommunications-network (routing, connections, capacities, transmission rate, network load, network traffic). Bolt Beranek and Newman (BBN) Laboratories

(DC87) Optimization of the node connections in a telecommunications-network (routing, connections, capacities, transmission rate, network load, network traffic). Bolt Beranek and Newman (BBN) Laboratories

(CDQ91) Dynamical control problem of routing in telecommunications-networks with respect to available capacities.

Bolt Beranek and Newman (BBN) Laboratories

(LP91) Set-covering problem for diagnosis of multiple errors in microwave communication.

Communication Alarm Power System (CAP), Oak Ridge National Laboratory for the Bonneville Power Administration

(Müh93) Maximized merit factor of autocorrelated bit sequences. GMD, St. Augustin

{Fog93b} Finding efficient codes for transmissions. ORINCON Corporation, San Diego, CA

20

{PMA92} Path planning for mobile robots using Evolutionary Programming. Naval Command, Control and Ocean Surveillance Center, RDT & E Division, San Diego, CA

SYS^{ISSN 0941{4568}

19

(Nak91) Job shop scheduling, minimization of total working time. Communication and Information Processing Laboratories, NTT, Japan

(VM91) Linear transportation problem with specialized data structures and recombination/mutation operators.

(WSS91) Job shop scheduling (production line). Use of special edge recombination operators (TSP).

Hewlett-Packard Production, Fort Collins, CO

(DP92) Job shop scheduling.

(Kop92) Minimization of freight rate for road transportation according to German regulations.

(Möc92) Integrated software approach to job shop scheduling based on optimization by a Genetic Algorithm.

11 Robotics

[Die92] Solving the nonlinear closure equations for the automatic computation of arbitrary spatial mechanisms for roboter control.

[Woe92] Geometric placement of components of assembly cells with minimized processing periods.

(Dav91c) (Dav91b) Parameter optimization of robot trajectories for minimization of the positioning error of the end effector. Use of gene deletion and gene duplication, variable length strings.

(Dav91a) Optimization of mechanical manipulators w.r.t. the mechanical positioning error.

{MP90} Path planning for mobile robots using Evolutionary Programming. Naval Ocean Systems Center

{FF90} Optimal routing of autonomous underwater vehicles through Evolutionary Programming.

ORINCON Corporation, San Diego, CA

{AMP92} Reduction of kinematic redundancy in path planning for mobile manipulators by introducing an equality constraint.

Naval Command, Control and Ocean Surveillance Center, RDT & E Division, San Diego, CA

{MAPP92} Determination of near-optimal mobile manipulator configurations. Objective function incorporates multiple criteria by using a weighted sum. Naval Command, Control and Ocean Surveillance Center, RDT & E Division, San Diego, CA, and CESAR Lab/ORNL, Oak Ridge, TN

18

10 Production Planning

[Sch76] Solving allocation problems according to Bellman & Dreyfus. Solving the Wagner-Within storehouse model. Fachgebiet Bionik und Evolutionstechnik, TU Berlin

[Abl79] [Abl87] Solving a traveling salesman problem with 120 cities. Optimized load planning for more than 100 machines.

Wirtschafts- und Sozialwissenschaftliche Fakultät, Ruprecht-Karl–Universität Heidelberg

[Hen86] Optimization of the traveling salesman problem, timetable problem, knapsack problem, and clique forming problem. Fachbereich Informatik, Universität Dortmund

[NKLP86] Optimized throughput of logistic conveying systems. Institut für Transporttechnik und Warendistribution (ITW)

[Hau88] Optimized placement of working points for plastics processing. Institut für Kunststoffverarbeitung

[Wer88] Solving the [m/n/P/C_{max}] permutation flow problem. Sektion Mathematik, TU Otto-von-Guericke, Magdeburg

[BBH^+90] Identification of optimal machine setup for an injection molding device of thermoplastics.

[HHKT90] Optimal design of screw conveyers for the extrusion of thermoplastics. Institut für Kunststoffverarbeitung

[SH92] Optimization of order sequence planning and deadline planning problems in engine production by coupling expert systems and Evolution Strategies. Klöckner-Humboldt-Deutz AG, Köln

(Dav85) Job shop scheduling.

(HLP^+87) Job shop scheduling by classifier systems. Minimization of delay times. Martin Marietta Energy Systems, Inc.

(WSF87) TSP (Oliver’s 30, Eilon’s 50, 75 cities) with edge recombination operator. Job shop scheduling, GENITOR-algorithm. Hewlett-Packard Produktionslinie, Fort Collins, CO

(CS89) Special form of the job shop scheduling problem (flow-shop), which can be modelled as a TSP. New permutation operators (“chunking”).

(HMW91) Job shop scheduling and process optimization.

(JB91) Partitioning problem (N objects into k groups). Comparison of several different problem encodings.

General Motors Research Laboratories, Warren, MI

SYS^{ISSN 0941{4568}

17

{SSF92} Evolutionary Programming for computer-aided design of Cerebellar Model Arithmetic Computer (CMAC) encoded neural network regulators for uncertain systems with unknown time delays.

{AP93} Designing a finite-state machine to control on artificial ant strolling for food. Laboratory for Artificial Intelligence Research, The Ohio State University, USA

<KC83> Evolutionary learning in neural networks for autonomous control of vehicles. Department of Computer Science, Wayne State University, Detroit, USA

<SJW91> Topology optimization of backpropagation networks by an evolutionary method (not exactly a GA). Parallel implementation in a LAN.

16

(Hei90) Weight optimization in neural networks. Research and Development Department, Siemens AG Munich

(BB91a) Parameter optimization and weight optimization in neural networks. Application to an encoder-example.

(BG91) Genetic Algorithm as learning algorithm in neural networks. Application to Xor-problem.

Deutsches Elektronen-Synchrotron (DESY)

(Hei91) GA as learning method for neural networks.

(HS91b) Topology optimization of backpropagation networks for elimination of units and connections. Application to pattern recognition, Xor and function approximation.

(HS91a) Topology optimization of backpropagation networks. Application to face recognition.

(HSU91) Topology optimization of feed-forward networks. Application to function approximation.

(Mon91) Parameter optimization and weight optimization of backpropagation networks. Application for detection, classification and characterisation of sonar-signals.

(SK91) Analysis of regions of attraction for patterns recognized by associative memory networks. Introduction of a new training algorithm.

(Tor91) Topology optimization and weigth optimization of neural networks.

(WDD91) Weight optimization in neural networks. Application to the dynamical pole balancing problem.

(Mar92) Topology optimization and weigth optimization of neural networks.

{FFP90} Weight optimization in neural networks. Comparison to backpropagation. Application to Xor and gasoline blending problem. ORINCON Corporation, San Diego, CA

{Aus92} Topology optimization of neural networks. Application to Xor example problem.

{McD92} Training of neural networks by Evolutionary Programming methods instead of back-propagation. Consideration of weight constraints.

Naval Command, Control and Ocean Surveillance Center, RDT & E Division, San Diego, CA

{Por92} Training of neural networks by Evolutionary Programming methods instead of back-propagation.

ORINCON Corporation, San Diego, CA

{SF92} Design of neural networks that are immune to single faults (weight or bias set to zero) by Evolutionary Programming. Application to classification of pulsatile arterial pressure waveforms from surgery patients.

SYS^{ISSN 0941{4568}

15

[Loh92] [Hul92b] Structure optimization of a visual filter to detect the number of coherent areas. Section Bionics and Evolution Techniques, TU Berlin (Eng85) Identification and classification of noisy patterns by classifier systems. (ABP90) Identification of oceanic features in the North Atlantic by combining function evaluation from semantic nets with fuzzy fitness functions. Naval Ocean Research and Development Activity (BBR92) 2-D object recognition and estimation of object position, magnification, and orientation from sensor data.

(Cal91) Pattern recognition with binary only-phase filters. Optimization of signal to noise ratio.

(KMS91) Generation of layouts for network diagrams. Parallel implementation on a connection machine.

U.S. WEST Advanced Technologies, Lockheed Space and Missile Company (RL91) Extraction of geometric primitives from sensor data. Minimal representation of basic elements and application to pattern recognition.

<Kro92> Parallel image segmentation on a Transputer system.

9 Artificial Intelligence

[For89] Intelligent control of autonomous vehicles. Department of Bionics and Evolution Technique, TU Berlin [HE90] Weight optimization of neural networks. Research and Development Department, Siemens AG, Munich [Pra90] Configuration of synaptic parameters of a hardware-simulator of neural networks. Institute of Microelectronics, TU Berlin [SM90] Determination of the optimal structure of neural networks. Central Institute of Cybernetics and Information Processes, Academy of Sciences, Berlin (CD89) Weight optimization in electrooptical neural networks. Application to Xor and parity problem.

(HSG89) Topology optimization of neural networks. Application to pattern recognition. (MD89) Training of feedforward nets by Genetic Algorithms. (MTH89) Topology optimization of neural networks. BBN Systems and Technologies Corporation, Cambridge, MA

14

[NV86] [NV87] Adaptive control of the Functional Electrostimulation (FES) of paralyzed limbs. Systemtechnische Entwicklung 2, Siemens AG, Karlsruhe

(SWW91) Patient triage by classifier systems. Denver Dept. of Health and Hospitals

7 Microelectronics

[Hil90] Design of minimal sorting networks. Thinking Machines Corporation, Cambridge, USA

[Hul92a] Partition of integrated circuits. Siemens AG, München

[BFG92] Optimized blocking capability of a high voltage planar pn-junction with five-stepped field plate and a channel-stopper.

[GW93] Solving the one-dimensional steady-state basic semiconductor equations (demonstrated for a diode).

Identification of a virtual interface trap by volume traps in the space charge region of a MOS-system.

(Fou85) Optimization of the compaction process, i.e. the generation of mask layouts from symbolic layout (applied to NMOS-technology).

(Chu89) Optimization of stack filters, i.e. nonlinear digital signal processing elements. Minimization of the mean error between filtered signal and goal signal.

(CMR91) k-partitioning problem in VLSI-design using a coarse-grain parallel GA.

(Hul91) Partition of integrated circuits. Siemens AG, München

8 Pattern Recognition

[BR81] Fitting a contour detection algorithm to special contours of pictures. Institut für Physikalische Elektronik, Universität Stuttgart

[RB84] Restricting the search space for pattern recognition of overlapping workpieces. Production Engineering Laboratories, Siemens AG München

[KFH85] Generating reference objects for automatic pattern recognition of unordered, partially hidden workpieces.

[Ebe88] Pattern recognition with neural networks. Solving the traveling salesman problem. Sektion Physik, Humboldt-Universität, Berlin

SYS^{ISSN 0941{4568}

13

[Spu84] Top-down computation within budgetting models. Fachbereich Wirtschaftswissenschaften, TU Berlin

[RAB86] Parameter identification for a model of the progression of a viral disease in mice. Zentralinstitut für Mikrobiologie und Experimentelle Therapie, Jena

[PC88] Parameter identification for a model of wide-area cattle movement in Australia. Centre for Arid Zone Research, CSIRO Division of Wildlife and Ecology, Australien

[Kah91] Multicriteria system identification and synthesis of controllers. Lehrstuhl für Steuerung und Regelung, Universität Dortmund

(Gol85) Dynamic pipeline control by classifier systems.

(Kar91b) Dynamic cart-pole balancing problem. Controller working with fuzzy logic. U.S. Bureau of Mines, Tuscaloosa, AL

(NR91) Comparison of different optimization techniques in a hydraulic tank control problem.

CEC, ISPRA, Italien

(Thr91) Dynamic cart centering problem. GA learns fuzzy rules. Texas Instruments Central Research Laboratories, Dallas, Texas

6 Medicine and Medical Engineering

[SRB76] Design of blood pumps with a low degree of blood damages. Innere Medizin II der RWTH Aachen

[Bru77] Optimal control of full arm protheses.

[PKZ91] Setting the electrical nerve stimulation for the individual medical treatment of angina pectoris.

Institut für Physiologie, Freie Universität Berlin

[PKZ80a] [PKZ80b] Identification of the individual frequency and amplitude for the electrical stimulation of the cardiac muscle in case of angina pectoris and hypertension therapy.

Institut für Physiologie, Freie Universität Berlin

[Sch82] Parameter identification of non-linear regression functions applied to the concentration pattern of antibiotics and the integrated Michaelis-Menten equation.

Klinikum Steglitz, Freie Universität Berlin

[JB85] Parameter optimization of a model of ultrasonic adsorption by amino acids. Zentrum Physiologie, Medizinische Hochschule Hannover

12

(Hem92a) Adaptation of strategy parameters to reconstruct physical processes of the LEP collider at CERN.

[Kas92] Shape optimization of electrical conductors w.r.t. minimal power losses based on FE-modelling.

(Ban90) Finding the groundstate of an SK-spinglas.

(JH91) Construction of mathematical models of dynamical systems by parameter fitting of models.

(HBH92) Optimization of Monte Carlo generator parameters by fitting distributions of global event shape variables and single particle distributions from generated events to measured data.

(Hem92a) (Hem92b) Reconstruction of physical processes after the annihilation of particles in collider rings.

{Fog91} Application of Evolutionary Programming to system identification and parameter estimation.

{Fog92} Application of Evolutionary Programming to an acoustic modeling example of ice cracks.

ORINCON Corporation, San Diego, CA

{FS93} Evolving a mix of fuzzy sets to cluster multi-dimensional data based on fuzzy hyperboxes.

ORINCON Corporation, San Diego, CA

5 Dynamic Processes, Models, and Simulations

[Tre74] Parameter identification for a model of describing a controlled physical system. Fa. Hartmann & Braun, Frankfurt/Main

[Kra78] Optimization of a complex socioeconomic system. Industrieseminar der Universität Mannheim

[Hec79] Optimization of simulation models. Kernforschungsanlage Jülich

[Kra79] Optimized model of the economic and social changes in the Federal Republic of Germany.

Industrieseminar der Universität Mannheim

[Lei82] Optimization of decision parameters in energy models. Kernforschungsanlage Jülich

[NHG84] Parameter identification for a simulation model of the CO–concentration in Madrid.

Laboratoire d’Hydraulique, Ecole Polytechnique Federale, Suisse

SYS^{ISSN 0941{4568}

11

[RN76] Determining the optimal configuration of defects in cristalline materials. Institut A für Physik, TU Braunschweig

[JGD78] Parameter estimation of an ansatz for solving the Thomas-Fermi equation of a 3-atom system.

Institut für Theoretische Physik, Universität Frankfurt

[DGT79] Parameter estimation of the Thomas-Fermi-Derac-von Weizäcker equation of n-atom systems.

Institut für Theoretische Physik, Universität Frankfurt/Main

[GD79] Parameter estimation of an ansatz to solve Thomas-Fermi and Thomas-Fermi-Derac-Weizsäcker equations.

Institut für Theoretische Physik, Universität Frankfurt/Main

[Nor80a] Parameter estimation of fluid-dynamic problems. Laboratoire d’Hydraulique, Ecole Polytechnique Federale, Suisse

[Nor80b] Parameter identification of a time-dependent stochastic model of floods. Laboratoire d’Hydraulique, Ecole Polytechnique Federale, Suisse

[Pöp81] Solving the Brachistochronen problem with constraints. Institut für Strömungslehre und Strömungsmaschinen, Hochschule der Bundeswehr, Hamburg

[Sch81b] Optimization of microwave circuits. Fachgebiet Hochfrequenztechnik, Universität Bremen

[SGD82] Parameter estimation for solving the TFDW equation of neutral atoms. Institut für Theoretische Physik, Universität Frankfurt/Main

[SD86] Parameter identification of a TFDW model to determine the density of atoms. Institut für Theoretische Physik, Goethe Universität Frankfurt am Main

[THS88] Checking a model of dislocations in Er-doped GaAs. Physikalisches Institut, Universität Stuttgart

[Ban89] Identification of local optima in spin-glas like neural networks for pattern classification and for associative memory purposes.

Institut für Theoretische Physik und Synergetic, Universität Stuttgart

[Bey90] Determination of stable steady states in dissipative systems. WB Physik, Hochschule für Architektur und Bauwesen, Weimar, DDR

[GWH90] Minimization of two-dimensional spin glass Hamiltonians. Minimization of the autocorrelation of binary sequences.

[KW90] Determining the ideal control of longitudinal waves in a rod with Voigt damping. Department of Mechanical Engineering, MIT, USA

[Bey92] Arrangement of cavities in a linear accelerator (LINAC) for minimal beam-break-up.

10

[Ler85] Optimization of the efficiency, sensivity and bandwidth of ultrasonic converters for medical diagnoses.

Siemens AG, Forschungslaboratorium Erlangen

[Win85] [Win86] Optimized throughput and homogeneity of the dose rate of Gamma-radiation equipment for food preservation.

Zentralinstitut für Isotopen- und Strahlenforschung, Leipzig

[DM86] Diagonalization of a stiffness matrix for the decoupling of imposed oscillations of the elastically mounted Porsche aeroplane engine PFM 3200. Porsche AG, Stuttgart

[Kob87] Optimization of spiral springs and damping of vibrations of an engine suspension.

Institute of Computer-Applications, Universität Stuttgart

[HSS88] Data analysis of experimental data for the verification of burning off programs controlling nuclear reactors of type WWER-440. VEB Kernkraftwerke “Bruno Leuschner”, Greifswald, DDR

[RBK88] General purpose optimization method within the program package CARAT (Computer Aided Reserach Analysis Tool) for structure optimization. Sonderforschungsbereich 230, Universität Stuttgart

[WN88] Optimization of parametric descriptions of systems of optical lenses. VEB Kombinat Carl Zeiss, Jena

[Egg90] Minimized weight and deflection of girder constructions. Fachbereich Verfahrenstechnik, TU Berlin

[PZ90] [PVZ^+90] Optimization of electromagnetic flux at the ends of a dipole magnet based on a finite element model.

Institute for Fundamentals and Theory in Electrical Engineering, Graz

[Jen91] Optimum design of trussed-beam roof structures. Department of Civil Engineering, University of Leeds, UK

(Suc91) Optimal design and performance of finite impulse response (FIR) digital filters. Department of Computing, Polytechnic Torquay, United Kingdom

4 Physics and Data Analysis

[PW73] Parameter estimation of arbitrary regression functions to describe numerical time series data.

[Rod76] Determining configurations of dislocation groups in neutron-radiated Cu monocristals.

Naturwissenschaftliche Fakultät, TU Braunschweig

SYS^{ISSN 0941{4568}

9

[Law81] [LT83] Optimized resistance to earthquakes of steel structure buildings based on finite-element-modelling.

Gesamthochschule/Universität Essen

[Fei82] Optimization of a freely rested girder construction with central load. Institut für Mathematik, Johannes Keppler Universität, Linz

[Fun82] Weight optimization of welded cabinets.

Tension optimization of idealized flat structures: cantilever beam, boltings, crosshead.

Institut für Konstruktions- und Fertigungstechnik, Hochschule der Bundeswehr, Hamburg

[Nac82] Weight optimization of girder constructions. Drag optimization of a wrist plate.

Akademie der Wissenschaften und der Literatur, Mainz

[Nei82] Noise reduction of radial fans.

Institut für Experimentelle Strömungsmechanik, Deutsche Forschungs- und Versuchanstalt für Luft- und Raumfahrt e.V.

[ORZ82] Parameterization of a car suspension w.r.t. optimal comfort (K-value) according to VDI guide line 2057.

Identification of unmeasurable vehicle parameters for a 1-track simulation model. Optimal deformation characteristics for collisions of vehicles of different masses.

[Pin82] [Pin83a] [Pin83b] Minimized drag of a body of revolution. College of Technology, University of Houston, Texas

[Rup82] Synthesis of controllers for hydraulic setting mechanisms. Fachbereich Maschinenbau, Universität-Gesamthochschule Duisburg

[Wil82] Design of boltings with minimal weight.

Institut für Konstruktions- und Fertigungstechnik, Hochschule der Bundeswehr, Hamburg

[Zet82] Synthesis of an active suspension with optimal RMS-values. Fachbereich Maschinentechnik, Universität-Gesamthochschule Paderborn

[Har84] Parameter adaptation of finite element models for structure optimization. Department of Civil Engineering, University of California, Berkeley

[WSR84] General purpose optimization method in a sequential multi-criteria optimization system.

Central Institute of Cybernetcis and Information Processes, Academy of Sciences, Berlin

[Har85] General purpose optimization method in a CAD-system. Fachbereich Bauwesen, Universität Dortmund

8

[HLW73] Weight-optimal positioning of joins for half-timbered constructions. Institut für Luft- und Raumfahrt, TU Berlin

[K^+73] Optimized geometry of perpendicularly attacked cooling vanes.

[Rec73] Shape optimization of perpendicularly attacked cooling vanes. Fachgebiet Bionik und Evolutionstechnik, TU Berlin

[Har74] Minimization of the maximum circular momentum of beam-type cylindric shell constructions.

Fachbereich Bauwesen, Universität Dortmund

[Ley74] Weight optimization of girder constructions. Fachbereich Verkehrswesen, TU Berlin

[Rin74] Optimal transformer circuits for antenna matching units. Fachbereich Elektrotechnik, Hochschule der Bundeswehr, München

[Höf76] Shape optimization of lightweight half-timbered constructions. Institut für Luft- und Raumfahrt, TU Berlin

[And77] Synthesis of a 4-joint drive unit.

[Har77] Design of flat hyperbolic paraboloid shell constructions with minimal costs. Fachbereich Bauwesen, Universität Dortmund

[Höf77] Optimal shape of lightweight half-timbered constructions with fixed structure. Institut für Luft- und Raumfahrt, TU Berlin

[Kan77] Design of ball-bearings with maximum load capacity. Lehrstuhl für Maschinenelemente und Konstruktionslehre, Ruhr-Universität Bochum

[WHB77] Shape optimization of girder constructions with given topology. Institut für Luft- und Raumfahrt, TU Berlin

[Har78] Weight optimization of a single-field girder construction. Fachbereich Bauwesen, Universität Dortmund

[Hil78] Optimal design of dynamically loaded girders. Institute of Mechanics, Ruhr-Universität Bochum

[Mar78] Optimization of the energy efficiency of a thermal water jet propulsion. Institut für Luft- und Raumfahrt, TU Berlin

[Kan79] Optimization method within the ASDO program package for parameter optimization of computer-aided designs.

Lehrstuhl für Maschinenelemente und Konstruktionslehre, Ruhr-Universität Bochum

[BRW80] Design of a centrifugal compressor with optimal stage power. Klein, Schanzlin und Becker AG, Saarbrücken

SYS^{ISSN 0941{4568}

7

[Kir92] Least-square fitting of high-resolution electron paramagnetic resonance (EPR) spectra.

[RM92] Determination of the equilibrium state in chemically reactive systems consisting of upto 25 solid, liquid, and gaseous components. Chair of Technical Thermodynamics, RWTH Aachen

(LBBK91) Conformational analysis of DNA by NOE-spectra (Nuclear Overhauser Enhancement). Minimisation of the difference between experimental spectra and conformations (molecular structures) generated by a GA.

(LK89) Conformational analysis of DNA by NMR-spectra.

(LK91) Optimal selection of wavelengths in multi-component photometric analysis.

(LWvA^+91) Conformational analysis of DNA.

{Fog93a} Determination of conformation parameters of organic molecules with minimal energy demonstrated for C_2H_6. ORINCON Corporation, San Diego, CA

3 Computer Aided Design

[Lic65] Shape optimization of a 90^ffi pipe knee with minimal drag. Institut für Strömungstechnik, TU Berlin

[Rec65] Minimized drag of a wrist plate. Fachgebiet Bionik und Evolutionstechnik, TU Berlin

[Sch68] Optimal structural design of a two-phase nozzle with maximum impulse performance.

AEG Forschungsinstitut, Berlin

[Heu70] Core optimization of sodium cooled fast-breeder reactors w.r.t. the cost of fuel and return on capital.

Kernforschungsanlage Karlsruhe

[Noo70] Determination of design parameters of a pneumatic shock absorber. Zentrallaboratorium für Datentechnik, Siemens AG

[Unv70] Volume optimization of girder constructions in view of instabilities. Institut für Luft- und Raumfahrttechnik, TU Berlin

[HLW71] Volume optimization of girder bridges in view of instabilities. Institut für Luft- und Raumfahrt, TU Berlin

[Noo71a] Design and parameterization of a 4-joint drive unit. Zentrallaboratorium für Datentechnik, Siemens AG

[Gas73] Determination of shape and parameterization of parts of apparatus. Institut für Meß- und Regelungstechnik, TU Berlin

6

[Rie84] Optimal composition of electrolytes for galvanization with tin. Optimal chrome plating solutions to zinc-plate surfaces. Fachbereich Verfahrenstechnik, TU Berlin

[HK86] Minimization of the energy in clusters of Ar^+_3 molecules. Hahn-Meitner-Institut, Berlin

[BPBG87] Parameter estimation of dynamic models for the kinetic analysis of absorption spectrums.

Gesellschaft für Strahlen- und Umweltforschung mbH, München

[FW87] Determination of pulse successions for magnetic resonance experiments. Physical Chemistry Laboratory, Oxford University

[Kir87] Alignment of theoretical spectrums with measured EPR-sprectrums. Institut für Organische Chemie, Freie Universität Berlin

[KV88] Determination of clusters of noble gas ions with minimal energy. Hahn-Meitner-Institut GmbH, Berlin

[Mic89] Optimal design of flow channels, optimal control, and alignment of casting machinery for processing of plastics. Institute for Plastics Processing, Aachen

[MMH89] [Mic90] Determination of optimal working points for the processing of plastics. Institute for Plastics Processing, Aachen

[Wu89] Identification of bands in NMR-spectrums. Department of Chemistry, Cambridge University

[Got90] Optimal design of magnets for NMR analyses. Institute of Scientific Instruments, Czechoslovak Academy of Sciences Královopolská

[MH90] Pre-optimization of kinetic parameters of a reaction model for the heterogeneous-catalytic dehydrochlorination of 1,1-difluorine-1-chlorine-ethane.

[WB90] Identification of the competition coefficients for a simplified competition equilibrium adsorption model (SCAM).

Sanitary Engineering and Water Management Department, TU Delft

[Fre92] Pulse design for selective excitation in high resolution NMR. Department of Chemistry, Cambridge University

[FDK92] Determination of the structure of globally energy-minimal Ne^+n –clusters (n ≤ 22).

[GPM^+92] Minimization of inhomogeneity in magnetic field devices used for NMR and MRI by means of a FEM of the magnetic poles and the resulting field. Department of Electrical Engineering, University of Pavia, Italy

SYS^{ISSN 0941{4568}

5

1 Biology and Biotechnology

[Pap73a] Simulation of protein evolution. Institute of Biology, Universität Tübingen

[Pap73b] Simulated evolution of behaviour patterns in paraonis fulgens. Institute of Biology, Universität Tübingen

[Kot79] Scenarios for explaining the intangible variance in genetically identical populations.

Veterinarian University of Hannover

[Rec82] Simulating the evolution of optical lenses.

Scenarios for explaining the intangible variance in monoclonal individuals. Department of Bionics and Evolution Technique, TU Berlin

[BB83] Parameter optimization for a simulation model of genetic signal transmissions based on RNA-transcription.

[Ber84] Parameter identification for a model of synthesis processes inside fermentors. Fachbereich Lebensmitteltechnologie und Biotechnologie, TU Berlin

[KMW84] Parameter optimization for complex models of ecosystems. Central Institute of Cybernetics and Information Processes, Academy of Sciences, Berlin

[RK84] Optimization of fermentation processes. Central Institute of Microbiology and Experimental Therapy, Jena

[PK85] Simulated evolution of mating behaviour of a dragon fly. Chair of Ecology, RWTH Aachen

(sFWBW92) Individual medium composition for each strain of a bio-reactor.

2 Chemistry and Chemical Engineering

[MB73] Optimization of a two-component nozzle for the material balance in chemical processes.

Institut für Chemieingenieurtechnik, TU Berlin

[Rie81] Design and parameterization of technical catalyzers. Institut für Chemische Verfahrenstechnik, Universität Karlsruhe

[Her83] Regression analysis of arbitrary functions. Approximate description of the pressure distribution during an explosion. Determination of the ratio of nitroglycerine to nitroglycol for explosives by approximating empirical IR-extinction data.

Classification of the tendency for firedamps of a powder bag composition. Dynamit Nobel AG und WASAG-Chemie Sythen GmbH

4

3

Contents 1 Biology and Biotechnology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2 Chemistry and Chemical Engineering . . . . . . . . . . . . . . . . . . . . . . . . . 5 3 Computer Aided Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4 Physics and Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 5 Dynamic Processes, Models, and Simulations . . . . . . . . . . . . . . . . . . . . 12 6 Medicine and Medical Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . 13 7 Microelectronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 8 Pattern Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 9 Artificial Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 10 Production Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 11 Robotics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 12 Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 13 Telecommunications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 14 Supply and Disposal Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 15 Military Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 16 Miscellaneous Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

References 27

2

1

Preface

Evolution Strategies (ESs), Genetic Algorithms (GAs), and Evolutionary Programming (EP) are powerful direct search optimization methods which are gleaned from organic evolution. During the sixties and seventies these algorithms emerged independently from each other in the United States (GAs, EP) and Germany (ESs). Nevertheless, all of them share the same working principles from orgranic evolution. Hence, they are summarized under the term Evolutionary Algorithms (EAs).

The presented list tries to provide an overview of existing applications to real-world problems and scientific toy-problems which are supposed to be relevant for the solution of real-world problems in the future.

The list was collected by reviewing available publications refering to an Evolution Algorithm. For each application found an entry is provided describing very briefly the kind of application. Whenever a company or an institution is known it is also mentioned in the entry.

The whole list separates into two parts. First, the list of applications is given. Its structuring of application domains is rather preliminary and may change in future editions. Each entry is marked by a citation key which may be used to look up the corresponding bibliographic data in the second part of the list.

The type of algorithm used in a particular application can be derived from the type of brackets around the citation key:

[ . . .] reference to Evolution Strategies (ESs) ( . . .) reference to Genetic Algorithms (GAs) { . . . } reference to Evolutionary Programming (EP) < . . .> general reference to Evolutionary Algorithms (EAs)

Within each section applications are grouped according to the algorithm used. In order to facilitate easy recognition these groups are also marked by a separating line. Within each group entries are sorted with respect to the year of publication and the authors’ initials.

The number of papers dealing with GA-applications has increased considerably since 1991. As a consequence, only selected GA-applications dated from 1993 and later are included in the list.

0

cfl FH^ffl

fflfflfflfflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl ffl fflfflfflfflfflfflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflffl fflffl fflfflfflfflfflfflfflfflfflfflffl ffl fflfflfflfflfflfflffl fflfflfflfflffl

fflfflfflfflfflffl ffl ffl fflfflfflfflfflffl ffl ffl ffl fflffl ffl ffl fflfflfflfflfflffl fflfflfflfflfflffl fflfflfflfflfflffl ffl ffl ffl ffl ffl ffl ffl ffl ffl ffl fflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflffl ffl

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ̌ ˇ ˇ ˇ ˇ̌ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇˇˇ ˇ ˇ̌ ˇ ˇ

SYS

Applications of Evolutionary Algorithms

collected by

Thomas Bäck Frank Hoffmeister Hans-Paul Schwefel

5. Extended Edition

Technical Report No. SYS – 2/92

August 1993

Systems Analysis Research Group

University of Dortmund Department of Computer Science Chair XI

D{44221 Dortmund � Germany

ISSN 0941{4568

cfl FH^ffl

fflfflfflfflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflfflfflffl ffl fflfflfflfflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflfflfflffl ffl fflfflfflfflfflfflfflfflfflfflffl fflffl fflfflfflfflfflffl fflfflfflfflfflffl

fflfflfflfflfflffl ffl ffl fflfflfflfflfflffl ffl ffl ffl fflffl ffl ffl fflfflfflfflfflffl fflfflfflfflfflffl fflfflfflfflfflffl fflffl ffl ffl ffl ffl ffl ffl ffl ffl ffl fflfflfflffl fflfflfflfflfflfflfflfflfflfflfflfflfflffl

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ ˇ ˇ ˇ

ˇ ˇ ˇ ˇ̌ ˇ ˇ ˇ ˇ̌ ˇ ˇ

ˇ ˇ ˇˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ̌

ˇ ˇ ˇ ˇ ˇ ˇˇ

ˇ ˇ̌ ˇ ˇ

SYS Applications of Evolutionary Algorithms

collected by

Thomas Bäck Frank Hoffmeister Hans-Paul Schwefel

5. Extended Edition

Abstract

This list presents references to applications of Evolutionary Algorithms (EAs), i.e. Evolution Strategies (ESs), Genetic Algorithms (GAs), Evolutionary Programming (EP) and mixed forms to several real-world problems or at least problems which have potential industrial applications. Each entry explains very briefly an application. The division into topics is rather preliminary. Whenever a company or institution is known which has presented the results, this is also mentioned in the list.

SYS { 2/92 August 1993