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Zadanie problému

 Použite hillclimbing s gaussovskou mutáciou so sigmou 0,1 
umiestnenia vrcholov na nájdenie rozmiestnenia vrcholov 
kompletného grafu pre n=4 a n=5 s čo najmenším počtom 
prekrížení.

 Počiatočné umiestnenia vrcholov by mali byť v štvorci o 
jednotkovej hrane, ale mutácie môžu vysunúť vrcholy mimo 
tohto štvorca. Vypočítajte priemer a smerodajnú odchýlku na 
počet pokusov k dosiahnutiu cieľa pre každý z grafov.



  

Dátový model
cd ev olution

HillClimbing

- pop:  Population
- size:  int
+ typef:  int
- gen:  Generator
+ best:  Individual
+ addParent:  boolean

+ HillClimbing(int, int, Generator)
+ initIndividual(Individual) : void
+ evolutionStep() : void
+ getBestFitness() : double

«interface»
Individual

+ mutateClone(Generator) : Individual
+ getFitness(int) : double
+ getMiddlePoint() : Vertex

Population

~ individuals:  Collection<Individual>

+ getBestIndividual(int) : Individual
+ Population(Individual, int, Generator, boolean)

Graph

+ FITNESS_CROSSING_NONE:  int = -1
+ FITNESS_CROSSING_NUMBER:  int = 0
+ FITNESS_CROSSING_DISTANCE:  int = 1
+ FITNESS_CROSSING_MIXED:  int = 2
+ v:  ArrayList<Vertex>
+ e:  ArrayList<Edge>
+ f:  double
+ typef:  int

+ Graph(int)
+ Graph()
+ generateFullGraphEdges() : void
+ calcFitness(int) : double
+ toString() : String
+ mutateCoordinates(Generator) : void
+ clone() : Object
+ mutateClone(Generator) : Individual
+ getFitness(int) : double
+ draw(Graphics) : void
+ getMiddlePoint() : Vertex

Edge

+ v1:  Vertex
+ v2:  Vertex
+ sortedY:  boolean
+ slope:  double
+ constant:  double

+ Edge(Vertex, Vertex)
+ sortVertex() : void
+ hasVertex(Vertex, Vertex) : boolean
- getSlope() : double
- getConstant(double) : double
+ getY(double) : double
+ toString() : String
+ isAdjacent(Edge) : boolean
+ draw(Graphics) : void

Vertex

+ x:  double
+ y:  double
~ number:  int

+ Vertex()
+ Vertex(int)
+ Vertex(double, double)
+ Vertex(double, double, int)
+ toString() : String
+ mutateCoordinates(Generator) : void
+ getRadius() : double
+ clone() : Object
+ draw(Graphics) : void

+best

-pop
+v2+v1



  

Dátový model (pokr.)
cd factory

EdgeFactory

+ isEdgeCrossing(Edge, Edge) : boolean
+ getEdgeCrossingVertex(Edge, Edge) : Vertex
+ getEdgeCrossingDistance(Edge, Edge) : double
+ isCrossingX(Edge, double) : boolean
+ isCrossingY(Edge, double) : boolean
+ crossingDistanceX(Edge, double) : double
+ crossingDistanceY(Edge, double) : double

GraphFactory

+ generateNGraph(double, int) : Graph
- calcRadius(double, double) : double
+ writeGraph(Graph, String) : void

GaussGenerator

- rand:  Random
- lambda:  double

+ GaussGenerator(double)
+ next() : double

StandardGenerator

- interval:  double
- rand:  Random

+ StandardGenerator(double)
+ next() : double

«interface»
Generator

+ GENERATOR_GAUSS:  int = 0
+ GENERATOR_STANDARD:  int = 1

+ next() : double

Coordinates

+ radius:  double = 0.0
- mul:  double = 0
- offsetX:  double = 0
- offsetY:  double = 0

+ convertCoordinates(double, double) : Point
+ setGraphics(Graphics) : void

Runnable
CrossingEdges

~ currentGraph:  Graph = null
~ runner:  Thread = null
~ stop:  boolean = false
~ fitnessChanged:  boolean = false
~ targetChanged:  boolean = false
~ parentChanged:  boolean = false
~ generationLabel:  JLabel
~ fitnessLabel:  JLabel
~ buttonPanel:  JPanel
~ runButton:  JButton
~ stopButton:  JButton
~ sizeEdit:  JTextField
~ edgeEdit:  JTextField
~ lambdaEdit:  JTextField
~ populationEdit:  JTextField
~ fitnessType:  JComboBox
~ fitnessEdit:  JTextField
~ generatorType:  JComboBox
~ parentCheck:  JCheckBox
~ drawCheck:  JCheckBox
~ coordinateArea:  CoordinateArea

+ run() : void
- updateStatus(int, double) : void
+ repaintGraph(Graph) : void
+ main(String[]) : void
- createAndShowGUI() : void
- buildUI(Container) : void
+ start() : void
+ stop() : void



  

Použité heuristiky pre fitness

 Hľadá sa minimum fitness
 Počet prekrížených hrán (Number)
 Súčet vzdialeností priesečníkov od koncov hrán 

(Distance)
 Kombinácia = súčet prekrížení a vzdialeností 

(Mixed)
a

b

distance = a + b



  

Rozpoznávanie prekrížení
public static boolean isEdgeCrossing(Edge e1, Edge e2) {
  if (e1.isAdjacent(e2)) return false;
  double a1 = e1.slope;
  double a2 = e2.slope;
  // e1 is vertical
  if (Double.isInfinite(a1) && !Double.isInfinite(a2)) {
    double yi = e2.getY(e1.v1.x);
    return (isCrossingY(e1, yi));
  }
  // e2 is vertical
  else if (!Double.isInfinite(a1) && Double.isInfinite(a2)) {
    double yi = e1.getY(e2.v1.x);
    return (isCrossingY(e2, yi));
  }
  // both e1 and e2 are vertical
  else if (Double.isInfinite(a1) && Double.isInfinite(a2))
    if (e1.v1.x == e2.v1.x) {
      return (isCrossingY(e1, e2.v1.y) || isCrossingY(e2, e1.v1.y));
    } else eturn false;
  // e1 and e2 are parallel
  else if (a1 == a2)
    if (e1.constant == e2.constant) { // same line
      return (isCrossingX(e1, e2.v1.x) || isCrossingX(e2, e1.v1.x));
    } else return false;
  else {
    double xi = (a1 * e1.v1.x - e1.v1.y - a2 * e2.v1.x + e2.v1.y) / (a1 - a2);
    return (isCrossingX(e1, xi) && isCrossingX(e2, xi));
  }
}



  

Rozpoznávanie prekrížení (pokr.)

  public static boolean isCrossingX(Edge e, double xi) {
    return (e.v1.x <= xi && xi <= e.v2.x);
  }

  public static boolean isCrossingY(Edge e, double yi) {
    if (e.sortedY)
      return (e.v1.y <= yi && yi <= e.v2.y);
    else
      return (e.v2.y <= yi && yi <= e.v1.y);
  }

  public boolean isAdjacent(Edge other) {
    return (v1 == other.v1 || v1 == other.v2 || 
            v2 == other.v1 || v2 == other.v2);
  }



  

Evolučný algoritmus

Individual graph = GraphFactory.generateNGraph(nSize);
Generator generator = new GaussGenerator(lambda);
HillClimbing hill = new HillClimbing(populationSize, 

fitnessType, generator);

hill.initIndividual(graph);
while (true) {

  hill.evolutionStep();
  
  if (hill.getBestFitness() <= finalFitness || stop) {
      break;
  }     
}

pop = new Population(best,size,gen,addParent);
best = pop.getBestIndividual(typef);



  

Výsledky merania – 4 hrany
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Výsledky merania – 5 hrán
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Výsledky merania – n-hrán

15310262361993crossing

1211109876n-size



  

Ukážka


