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.   

1.  Automation.cs 

,  – . 

using ArtificialAnt3.ProblemInfo; 
using NewBrain; 
 
namespace ArtificialAnt3.IndividualInfo 
{ 
    /// <summary> 
    ///  " -3" 
    /// </summary> 
    public class Automation : Individual 
    { 
        /// <summary> 
        ///  
        /// </summary> 
        private readonly Transition[,] _transitions; 
 
        /// <summary> 
        ///  
        /// </summary> 
        private static int ConditionCount = 8; 
 
        /// <summary> 
        ///  
        /// </summary> 
        public static int AlphabetSize 
        { 
            get { return 1 << ConditionCount; } 
            private set { } 
        } 
 
        /// <summary> 
        ///  
        /// </summary> 
        /// <param name="initialState"> </param> 
        /// <param name="statesCount"> </param> 
        public Automation(int initialState, int statesCount) 
        { 
            ConditionCount = 8; 
            //  2^< > 
            AlphabetSize = 1 << ConditionCount; 
 
            InitialState = initialState; 
            StatesCount = statesCount; 
            _transitions = new Transition[statesCount, AlphabetSize]; 
        } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int InitialState { get; set; } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int StatesCount { get; protected set; } 
 
        public Transition GetTransition(int index, int condition) 
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        { 
            return _transitions[index, condition]; 
        } 
 
        public void SetTransition(int index, int condition, Transition transition) 
        { 
            _transitions[index, condition] = transition; 
        } 
 
        public override string ToString() 
        { 
            string res = "Initial state: " + InitialState.ToString() + "\r\n   "; 
            for (int i = 0; i < StatesCount; i++) 
            { 
                res += string.Format("{0,4}", i);                 
            } 
            res += "\r\n"; 
            for (int i = 0; i < AlphabetSize; i++) 
            { 
                res += string.Format("{0,3}", i); 
                for (int j = 0; j < StatesCount; j++) 
                { 
                    res += string.Format("{0,3}", _transitions[j, i].EndState); 
                    switch (_transitions[j, i].Action) 
                    { 
                        case SimpleAntProblem.AntActions.Left: 
                            res += "L"; 
                            break; 
                        case SimpleAntProblem.AntActions.Right: 
                            res += "R"; 
                            break; 
                        case SimpleAntProblem.AntActions.Move: 
                            res += "M"; 
                            break; 
                        default: 
                            res += "N"; 
                            break; 
                    } 
                } 
                res += "\r\n"; 
            } 
            return res; 
        } 
 
        /// <summary> 
        /// ,  
        /// . 
        /// </summary> 
        public class Transition 
        { 
            public Transition(int endState, SimpleAntProblem.AntActions action) 
            { 
                EndState = endState; 
                Action = action; 
            } 
 
            /// <summary> 
            ///  
            /// </summary> 
            public int EndState { get; private set; } 
 
            /// <summary> 
            ///  
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            /// </summary> 
            public SimpleAntProblem.AntActions Action { get; protected set; } 
 
            public override string ToString() 
            { 
                return string.Format("-{0}->{1}", Action, EndState); 
            } 
        } 
    } 
} 

2.  SimpleAntProblem.cs 

, , ,  
. 

using System; 
using ArtificialAnt3._Internal.Mover; 
using ArtificialAnt3._Internal.Phenotype; 
using ArtificialAnt3.IndividualInfo; 
using ArtificialAnt3.Properties; 
using NewBrain; 
using NewBrain.ComponentModel; 
 
namespace ArtificialAnt3.ProblemInfo 
{ 
    [IndividualType(typeof (Automation))] 
    [IndividualViewer(typeof(AntViewer))] 
    public class SimpleAntProblem : Problem 
    { 
        #region AntActions enum 
        /// <summary> 
        ///  
        /// </summary> 
        public enum AntActions : byte 
        { 
            Left = 0, 
            Right, 
            Move 
        } 
 
        #endregion 
 
        /// <summary> 
        ///  -  
        /// </summary> 
        public override OptimizationDirection OptimizationDirection 
        { 
            get { return OptimizationDirection.Maximize; } 
        } 
 
        public override string HtmlDescription 
        { 
            get 
            { 
                return Resources.artAnt; 
            } 
        } 
 
        public override string Title 
        { 
            get { return Properties.Resources.ArtAnt3Problem; } 
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        } 
 
        public override string Description 
        { 
            get { return ""; } 
        } 
 
        /// <summary> 
        ///  fitness-  -  
        /// . 
        /// </summary> 
        /// <param name="individual">  
        /// fitness- </param> 
        /// <returns>  fitness- </returns> 
        public override double EvaluateIndividual(Individual individual) 
        { 
            var a = individual as Automation; 
            if (a == null) 
                return double.NaN; 
 
            var mover = new SimpleMover(a); 
            mover.Reset(); 
            int apples = 0; 
            int lastStep = 0; 
            for (int i = 0; i < Ant.MaxStepsCount; ++i) 
            { 
                if (mover.Move()) 
                { 
                    apples++; 
                    lastStep = i; 
                } 
                if (apples == Ant.FoodCount) 
                    break; 
            } 
            return apples - 1.0*lastStep/Ant.MaxStepsCount; 
        } 
    } 
 
    internal class AntViewer : IIndividualViewer 
    {    
        /// <summary> 
        ///  -  
        /// </summary> 
        /// <param name="individual"> </param> 
        public void ViewIndividual(Individual individual) 
        { 
            Automation a = individual as Automation; 
            if (a == null) 
                throw new ArgumentException(); 
 
            using (var form = new AntViewerForm()) 
            { 
                form.fieldControl.Mover = new SimpleMover(a); 
                form.ShowDialog(); 
            } 
        } 
    } 
}
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3.  GeneticSearchOperatorOnFullTableAutomation.cs 

,  
, : ,  

. 

using System; 
using System.ComponentModel; 
using ArtificialAnt3.IndividualInfo; 
using ArtificialAnt3.ProblemInfo; 
using Genetic.Operators; 
using NewBrain; 
using NewBrain.Attributes; 
 
namespace Genetic 
{ 
    [IndividualType(typeof(Automation))] 
    public abstract class SearchOperatorOnFullTableAutomation : SearchOperator 
    { 
        public SearchOperatorOnFullTableAutomation() 
        { 
            StatesCount = 8; 
            LocalMutationProbability = 0.1; 
        } 
         
        [Configurable] 
        [Description( ")] 
        public int StatesCount { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double LocalMutationProbability { get; set; } 
 
        public override Individual Create(Random random) 
        { 
            Automation automation = new Automation(0, StatesCount); 
            for (int i = 0; i < StatesCount; i++) 
                for (int j = 0; j < Automation.AlphabetSize; j++) 
                    automation.SetTransition(i, j, 
                        new Automation.Transition(random.Next(StatesCount), 
                            GetRandomAction(random))); 
 
            return automation; 
        } 
 
        protected SimpleAntProblem.AntActions GetRandomAction(Random random) 
        { 
            SimpleAntProblem.AntActions action = SimpleAntProblem.AntActions.Left; 
            switch (random.Next(3)) 
            { 
                case 0: 
                    action = SimpleAntProblem.AntActions.Left; 
                    break; 
                case 1: 
                    action = SimpleAntProblem.AntActions.Move; 
                    break; 
                case 2: 
                    action = SimpleAntProblem.AntActions.Right; 
                    break; 
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            } 
            return action; 
        } 
    } 
 
    [IndividualType(typeof (Automation))] 
    public class GeneticSearchOperatorOnFullTableAutomation : 
        SearchOperatorOnFullTableAutomation, IGeneticSearchOperator 
    { 
        public override string Title 
        { 
            get { return Properties.Resources.GeneticOperOnAuto; } 
        } 
 
        public override string Description 
        { 
            get { return Properties.Resources.GeneticOperOnAuto; } 
        } 
 
        public Individual Mutate(Individual oldIndividual, Random random) 
        { 
            Automation auto = oldIndividual as Automation;             
            if (auto == null) 
                return oldIndividual; 
 
            int newInitialState = auto.InitialState; 
            if (random.NextDouble() > 1 - LocalMutationProbability) 
            { 
                newInitialState = random.Next(auto.StatesCount); 
            } 
 
            Automation res = new Automation(newInitialState, auto.StatesCount); 
            for (int i = 0; i < res.StatesCount; i++) 
            { 
                for (int j = 0; j < Automation.AlphabetSize; j++) 
                { 
                    if (random.NextDouble() > 1 - LocalMutationProbability) 
                    { 
                        res.SetTransition(i, j, 
                            new Automation.Transition(random.Next(auto.StatesCount), 
                                GetRandomAction(random))); 
                    } 
                    else 
                    { 
                        Automation.Transition t = auto.GetTransition(i, j); 
                        res.SetTransition(i, j, 
                            new Automation.Transition(t.EndState, t.Action)); 
                    } 
                } 
            } 
 
            return res; 
        } 
 
        public Individual[] Crossover(Individual[] individuals, Random random) 
        { 
            Automation aa1 = individuals[0] as Automation; 
            Automation aa2 = individuals[1] as Automation; 
 
            if (aa1 == null || aa2 == null) 
                return individuals; 
 
            Automation[] s = new Automation[2]; 
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            for (int i = 0; i < 2; i++) 
                s[i] = new Automation(0, aa1.StatesCount); 
 
            if (random.Next(2) == 1) 
            { 
                s[0].InitialState = aa2.InitialState; 
                s[1].InitialState = aa1.InitialState; 
            } 
            else 
            { 
                s[0].InitialState = aa1.InitialState; 
                s[1].InitialState = aa2.InitialState; 
            } 
 
            for (int i = 0; i < aa1.StatesCount; i++) 
            { 
                for (int j = 0; j < Automation.AlphabetSize; j++) 
                { 
                    if (random.Next(2) == 1) 
                    { 
                        s[0].SetTransition(i, j, aa1.GetTransition(i, j)); 
                        s[1].SetTransition(i, j, aa2.GetTransition(i, j)); 
                    } 
                    else 
                    { 
                        s[0].SetTransition(i, j, aa2.GetTransition(i, j)); 
                        s[1].SetTransition(i, j, aa1.GetTransition(i, j)); 
                    } 
                } 
            } 
 
            return s; 
        } 
    } 
} 

 
 

4.  IslandGeneticOptimizationAlgorithm.cs 

, ,  
. 

using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.IO; 
using Genetic.Operators; 
using NewBrain; 
using NewBrain.Attributes; 
using NewBrain.Plugins; 
using IslandGenetic.Properties; 
 
namespace IslandGenetic 
{ 
    [SearchOperatorType(typeof(IGeneticSearchOperator))] 
    /// <summary> 
    /// ,  
    /// </summary> 
    public class IslandGeneticOptimizationAlgorithm : Algorithm 
    { 
        [Configurable] 
        [Description( ")] 
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        public int IslandGenerationSize { get; set;} 
 
        [Configurable] 
        [Description( ")] 
        public int IslandNumber { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public int BigMutationPeriod { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public int MigrationPeriod { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double TruncationThreshold { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double MutationProbability { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double MigrationProbability { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double BigMutationProbability { get; set; } 
 
        public override string Title 
        { 
            get { return Properties.Resources.IslandGenetic; } 
        } 
 
        public override string Description 
        { 
            get { return ""; } 
        } 
 
        public override string HtmlDescription 
        { 
            get 
            { 
                return Resources.island; 
            } 
        } 
 
        /// <summary> 
        ///  - . 
        /// </summary> 
        protected override OptimizationDirection OptimizationDirection 
        { 
            get { return OptimizationDirection.Maximize; } 
        } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public IslandGeneticOptimizationAlgorythm() 
        { 
            IslandGenerationSize = 75; 
            IslandNumber = 3; 
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            BigMutationPeriod = 50; 
            MigrationPeriod = 100; 
            TruncationThreshold = 0.2; 
            MutationProbability = 0.1; 
            MigrationProbability = 0.1; 
            BigMutationProbability = 0.1;             
        } 
 
        protected Random Random { get; private set; } 
 
        /// <summary> 
        ///  " "  
        /// </summary> 
        protected List<Individual>[] Islands { get; set; } 
 
        protected IGeneticSearchOperator GeneticSearchOperator 
        { 
            get { return SearchOperator as IGeneticSearchOperator; } 
        } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int GenerationNumber { get; private set; } 
 
        /// <summary> 
        /// ,  
        /// </summary> 
        private int NoProgressTime; 
 
        /// <summary> 
        /// . 
        /// , . 
        /// </summary> 
        protected override void Initialize() 
        { 
            Random = new Random(); 
            Islands = new List<Individual>[IslandNumber]; 
            for (int i = 0; i < IslandNumber; i++) 
            { 
                Islands[i] = new List<Individual>(); 
                for (int j = 0; j < IslandGenerationSize; j++) 
                    Islands[i].Add(SearchOperator.Create(Random)); 
            } 
        } 
 
        /// <summary> 
        /// .  
        /// . 
        /// . 
        /// </summary> 
        protected override void NextIteration() 
        { 
            GenerationNumber++; 
            NoProgressTime++; 
            NextGeneration(); 
            if (NoProgressTime >= BigMutationPeriod) 
            { 
                BigMutation(); 
                NoProgressTime = 0; 
            } 
            if (GenerationNumber >= MigrationPeriod) 
            { 
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                Migration(); 
                GenerationNumber = 0; 
            }             
        } 
 
        /// <summary> 
        ///  
        ///  
        /// .  MutationProbability 
        /// . 
        /// </summary> 
        protected void NextGeneration() 
        { 
            CurrentIndividuals = new List<Individual>(); 
            for (int i = 0; i < IslandNumber; i++) 
            { 
                var newGeneration = new List<Individual>(); 
                int eliteSize = (int)(TruncationThreshold * IslandGenerationSize); 
                while (newGeneration.Count < IslandGenerationSize) 
                { 
                    Individual a1, a2; 
                    a1 = Islands[i][Random.Next(eliteSize)]; 
                    a2 = Islands[i][Random.Next(eliteSize)]; 
                    Individual[] s = 
                        GeneticSearchOperator.Crossover(new[] { a1, a2 }, Random); 
                    newGeneration.AddRange(s); 
                } 
 
                if (newGeneration.Count > IslandGenerationSize) 
                    newGeneration.RemoveAt(newGeneration.Count - 1); 
 
                for (int j = 0; j < newGeneration.Count; j++) 
                { 
                    if (Random.NextDouble() < MutationProbability) 
                        newGeneration[j] = 
                            GeneticSearchOperator.Mutate(newGeneration[j], Random); 
                } 
 
                newGeneration.Sort(); 
                newGeneration.Reverse(); 
 
                Islands[i] = newGeneration; 
                CurrentIndividuals.AddRange(Islands[i]);                 
                if (BestIndividual == null || 
                    BestIndividual.CompareTo(Islands[i][0]) < 0) 
                { 
                    BestIndividual = Islands[i][0]; 
                    FileInfo bestIndividualFile = 
                        new FileInfo("BestIndividual.txt"); 
                    StreamWriter writer = bestIndividualFile.CreateText(); 
                    writer.Write(BestIndividual.ToString()); 
                    writer.Close(); 
                    NoProgressTime = 0; 
                }                                               
            }            
        } 
 
        protected void BigMutation() 
        { 
            lock (Islands) 
            { 
                for (int i = 0; i < IslandNumber; i++) 
                { 
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                    for (int j = 0; j < Islands[i].Count; j++) 
                        if (Random.NextDouble() > 1 - BigMutationProbability) 
                            Islands[i][j] = GeneticSearchOperator.Create(Random); 
                    Islands[i].Sort(); 
                    Islands[i].Reverse(); 
                } 
            } 
        } 
 
        protected void Migration() 
        { 
            int eliteSize = (int) (TruncationThreshold * IslandGenerationSize); 
            for (int i = 0; i < IslandNumber; i++) 
            { 
                for (int k = 0; k < eliteSize; k++) 
                    if (Random.NextDouble() > 1 - MigrationProbability) 
                    { 
                        int otherIsland = Random.Next(IslandNumber); 
                        int otherIndividual = Random.Next(eliteSize); 
                        Individual tmp = Islands[i][k]; 
                        Islands[i][k] = Islands[otherIsland][otherIndividual]; 
                        Islands[otherIsland][otherIndividual] = tmp; 
                    } 
                Islands[i].Sort(); 
                Islands[i].Reverse(); 
            } 
        } 
    } 
} 
 

 


