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weight_Neighbourhood = 20, 
weight_urbanForm = 20, 
weight_Roadnet = 30,  
weight_terrain = 20, 
weigh_Masterplan = 10 

 
The sub weight systems for road network and urban form are set as: 
 weightMainroad = 0.7 
 weightSecondaryroad = 0.3 
  

weightMainCenter = 0.0 from 1980 to 1992 
 weightSubCenter = 1.0  from 1980 to 1992 

weightMainCenter = 0.5 from 1992 to 1998 
 weightSubCenter = 0.5 from 1992 to 1998 
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public final static Rule DEVELOP_POTENTIAL = new Rule("calculate the potentials") { 
 public void execute(Agent agent) { 
 //calculate potentials 
  ((landCell) agent).setPotential( ((landCell) agent).calculatePotential()); 

          (((Lan-
dUse)agent.getRoot())).addPotentials(((landCell)agent).getPotential()); 

 } 
 public boolean isRandomExecution() { 
  return false; 
 } 
 public boolean isCauseRemoval() { 
  return false; 
 } 
 
}; 
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package zssim; 
 
/** 
 * @author szw 
 * 
 * To change this generated comment edit the template variable "typecomment": 
 * Window>Preferences>Java>Templates. 
 * To enable and disable the creation of type comments go to 
 * Window>Preferences>Java>Code Generation. 
 */ 
 
import java.awt.image.*; 
import java.awt.image.renderable.ParameterBlock; 
import java.io.*; 
 
import javax.media.jai.*; 
 
import com.sun.media.jai.codec.*; 
 
import edu.brook.ascape.model.Cell; 
import edu.brook.ascape.model.ScapeGraph; 
 
import javax.media.jai.iterator.*; 
import javax.media.jai.widget.ScrollingImagePanel; 
 
 
 
     /** 
      * This program decodes and encodes an image file of two JAI supported 
      * formats, JPEG and File format. Used in LandUse Model. 
      */ 
public class ImageContainer { 
  int height; 
  int width; 
  double[][] max_min_Dn; 
  String filename; 
  RenderedOp loadImage; 
  BufferedImage blankImage; 
  String fileFormat = "JPEG"; //others like TIFF, BMP, etc. see JAI help 
 
   
  boolean flag_Write = false; 
 
  /** 
   * Constructor for ImageContainer. 
   */ 
  public ImageContainer(int w, int h) {  // in this case means to write 
   super(); 
   flag_Write = true; 
   setWidth(w); 
   setHeight(h); 
   blankImage = new BufferedImage(width, height, BufferedI-
mage.TYPE_INT_RGB); 
    
  } 
 
  /** 
   * Constructor for ImageContainer. 
   */ 
  public ImageContainer(String string) { 
   super(); 
   //pass the file name to file name 
   filename = string; 
    
   openfile(); 
   height = loadImage.getHeight(); 
   width = loadImage.getWidth();   
    
  } 
   
  public void openfile(){ 
   //open the fileoperator to be used by import 
   /* 
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         * Create an input stream from the specified file name 
         * to be used with the file decoding operator. 
         */ 
        FileSeekableStream stream = null; 
        try { 
             stream = new FileSeekableStream(filename); 
        } catch (IOException e) { 
             e.printStackTrace(); 
             System.exit(0); 
        } 
 
        /* Create an operator to decode the image file. */ 
  loadImage = JAI.create("stream", stream); 
    
  } 
 
    /** 
     * Import integer tiff map . 
     */ 
    public int getMapValue(int x, int y) { 
         
  /* Create the output image 
  TiledImage outImage; 
   
        outImage = new TiledImage(loadImage.getMinX(), 
                                  loadImage.getMinY(), 
                                  loadImage.getWidth(), 
                                  loadImage.getHeight(), 
                                  loadImage.getMinX(), 
                                  loadImage.getMinY(), 
                                  loadImage.getSampleModel(), 
                                  loadImage.getColorModel()); 
  */ 
   
  // Loop over the input, copy each pixel to the output, modifying 
        // them as we go 
 
        //int bands = loadImage.getSampleModel().getNumBands(); 
         
        // used to access the source image and maybe use to import the image into latice 
        RandomIter iter = RandomIterFactory.create(loadImage, null); 
   
   
   
        //for (int band=0; band < bands; band++) { 
            //for (int line=0; line < height; line++) { 
                //for (int samp=0; samp < width; samp++) { 
 
                    int dn = iter.getSample(x, y, 0); 
 
      
      
             //   } 
           // } 
        //} 
 
  return dn;   
   
    }  
     
     /** 
     * Import map from float Tiff files 
     */ 
    public float getfMapValue(int x, int y) { 
 
        RandomIter iter = RandomIterFactory.create(loadImage, null); 
 
        float dn = iter.getSampleFloat(x, y, 0); 
 
  return dn;   
   
    }   
              
 
 
  /** 
   * Returns the height. 
   * @return int 
   */ 
  public int getHeight() { 
   return height; 
  } 
 
  /** 
   * Returns the width. 
   * @return int 
   */ 
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  public int getWidth() { 
   return width; 
  } 
 
  /** 
   * Sets the height. 
   * @param height The height to set 
   */ 
  public void setHeight(int height) { 
   this.height = height; 
  } 
 
  /** 
   * Sets the width. 
   * @param width The width to set 
   */ 
  public void setWidth(int width) { 
   this.width = width; 
  } 
 
  /** 
   * Returns the filename. 
   * @return String 
   */ 
  public String getFilename() { 
   return filename; 
  } 
 
  /** 
   * Sets the filename. 
   * @param filename The filename to set 
   */ 
  public void setFilename(String filename) { 
   this.filename = filename; 
  } 
 
 
  /** 
   * Returns the max_min_Dn. 
   * @return float[][] 
   * // Retrieve both the maximum and minimum pixel value 
   */ 
  public double[][] getMax_min_Dn() { 
   // Set up the parameter block for the source image and 
       // the constants 
      //ROI roi = new ROI(loadImage); 
       
       ParameterBlock pb = new ParameterBlock(); 
       pb.addSource(loadImage);   // The source image 
       //pb.add(null);        // The region of the image to scan 
       //pb.add(1);         // The horizontal sampling rate 
       //pb.add(1);         // The vertical sampling rate 
 
       // Perform the extrema operation on the source image 
       RenderedOp op = JAI.create("extrema", pb); 
 
 
   max_min_Dn =  (double[][]) op.getProperty("extrema"); 
 
   return max_min_Dn; 
  } 
   
  /* 
   * write one pixel in location (x, y) 
   */ 
  public void setMapValue(int x, int y, int dn) { 
   WritableRandomIter witer = (WritableRan-
domIter)RandomIterFactory.createWritable(blankImage, null); 
 
   for(int i =0; i < width; i++){ 
    //float dn = iter.getSampleFloat(i, 150, 0); 
    witer.setSample(x,y,0,dn); 
   } 
    
  }  
   
  public void writeFile(String outputFile) { 
    
   // Encode the file as a BMP image. 
   FileOutputStream stream; 
   try { 
     
    stream = new FileOutputStream(outputFile + "." + fileFormat); 
    // Set the encoding parameters if necessary. 
    JPEGEncodeParam encodeParam = null; 
 
    encodeParam = new JPEGEncodeParam(); 
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    encodeParam.setQuality(1.0F); 
     
    ImageEncoder enc = ImageCodec.createImageEncoder(fileFormat, 
stream,encodeParam); 
    try { 
     enc.encode(blankImage); 
    } catch (IOException e) { 
     System.out.println(" \n"); 
    } 
    
    JAI.create("encode", blankImage, stream, fileFormat,null); 
     
     
   } catch (FileNotFoundException e) { 
    System.out.println("can not open output file\n"); 
   } 
 
   // Store the image in the BMP format. mapbe this call is the same as 
"encode" one 
   //JAI.create("filestore", blankImage, outputFile, fileFormat, null); 
 
  } 
 
} 
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/* 
 * (c) 2002 OCT The ITC Enchede, All Rights Reserved 
 * 
 * Permission to use this software and its documentation for non-commercial 
 * purposes and without fee is hereby granted, provided this copyright statement 
 * is included. Please contact us for permission for redistribution and other uses. 
 * 
 * this CA model used to simulate the urban--non-urban development process in ZS 
 * while the pakage name landuse is inherated from early consideration of landuse change simu-
lating 
 * 
 * Version 0.4 
 */ 
 
package zssim; 
 
import java.awt.*; 
import java.awt.image.*; 
import java.io.FileNotFoundException; 
import java.util.*; 
 
import edu.brook.ascape.model.*; 
import edu.brook.ascape.rule.*; 
 
import edu.brook.ascape.util.*; 
import edu.brook.ascape.view.*; 
 
 
 
 
/** 
 * my simple test of CA to simulate the land use change using very simple rules 
 */ 
 
public class LandUse extends ScapeVector { 
 
 /* 
  * this part declare the parameters to control the model 
  */ 
 
 protected static final int height = 376, width = 606; 
 protected static final int totalNumberOfCells = height * width; 
 
 protected boolean compensative = true; 
 protected int demands = 459; 
 protected int alpha = 1; // the stochastic disturbance defree 
 protected int neighborhoodSize = 2; //the search distance actually 
 protected float weightMainCenter = 0.5f, weightSubCenter = 0.5f; 
 protected float weight1ClassRoad = 0.7f, weight2ClassRoad = 0.3f; 
 protected float betaForUrbanForm = 0.5f,betaForRoadnet = 0.5f; 
  
 //weight system for neighbourhood, urban form, tranport net and terrain 
 //here to untilize the setting window, the value has to be divided by 100 
 protected int weight_Neighbourhood = 20, weight_urbanForm = 20, weight_Roadnet = 30, 
weight_terrain = 20,weigh_Masterplan = 10; 
   
 protected boolean turnOnCharts = false; 
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 //parameter sweep ????? 
 protected boolean doSweep = false; 
 
 //save the statistic data? 
 protected boolean saveStatData = false; 
 
 
 /* 
  * here is the variables to be used in the model 
  */ 
 ImageContainer myImage; 
 String workspace = "d:\\MSC_thesis\\data\\CA\\intermedia\\"; 
 
 //use as a container to sort the top most 
 protected static float[] potentials = new float[height*width]; 
 //an index cursor indicate the current location of pointer, default is 0 
 protected static int posOfPotentials = 0; 
 protected static int iterationCounter = 0; 
 private float threshold = 0; 
 
 /* 
  * facility functions 
  */ 
  /* 
   * save result to tif file 
   */ 
 protected void saveResult(){ 
   
   
   
 } 
 /** 
  * Import map and water sources from binary data files. 
  */ 
 public void importMap(int width, int height) { 
 
   
  final String[] ImageList = {  
   "lu80_with_subcenter.tif",  
   "road net\\dist2rd1_80_score.tif", 
   "water body\\forbidden.tif", 
   //"dem\\dem_idw.tif", 
   "dem\\slop_percent.tif", 
   "urban form\\attractive_e_0.5_of_twocenters.tif", 
   "urban form\\dist2main_center.tif", 
   "urban form\\dist2sub_center.tif", 
   "road net\\dist2rd1_80.tif", 
   "road net\\dist2rd2_80.tif" 
   }; 
 
  //first image of Landuse 80 
  myImage = new ImageContainer(workspace + ImageList[0]); 
  System.out.println("height:" + myImage.getHeight() + "\twidth:" + myI-
mage.getWidth() + "\n"); 
   
  //i do not need many bands now 
  //int bands = loadImage.getSampleModel().getNumBands(); 
 
  //for (int band=0; band < bands; band++) { 
  for (int line = 0; line < height; line++) { 
   for (int samp = 0; samp < width; samp++) { 
    //int dn = iter.getSample(samp, line, 0); 
    int dn = myImage.getMapValue(samp, line); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(samp,line); 
    location.setLandtype((byte) dn); 
   } 
  } 
  //} 
 
  System.out.println("finish loading the image\n" + "width:" + width + "  
height:" + height); 
 
  //the second is accessibility --the distance decay score to the main road in 
the area 
  myImage = new ImageContainer(workspace + ImageList[1]); 
 
  //get the max min DN value of the image to scale them into scores 
  /* 
  *since the exponent function automaticly normalized the dn value, this 
  *part is not needed anymore 
  * 
  double[][] extrema = myImage.getMax_min_Dn(); 
  double minDn = extrema[0][0]; 
  double maxDn = extrema[1][0]; 
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  */ 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = 
     (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setAccessibility(dn); 
   } 
  } 
 
  System.out.println("accessibility map's height:" + myImage.getHeight() + "\t 
and \twidth:" + myImage.getWidth() + "\n"); 
 
  //now is the water  body 
  //the water body almost keep no change during the last two decades 
  myImage = new ImageContainer(workspace + ImageList[2]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    int dn = myImage.getMapValue(column, row); // whatever 
 
    landCell location = 
     (landCell) ((ScapeArray2DMoore) lattice).getCell( 
      column, 
      row); 
    location.setStreams((int) dn > 0 ? 1 : 0); 
   } 
  } 
 
  System.out.println("water body map's height:"+ myImage.getHeight() + "\t and 
\twidth:" + myImage.getWidth() + "\n"); 
 
  //the second is accessibility --the distance decay score to the main road in 
the area 
  myImage = new ImageContainer(workspace + ImageList[3]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setDem(dn); 
   } 
  } 
 
  System.out.println("DEM map's height:" + myImage.getHeight() + "\t and 
\twidth:" + myImage.getWidth() + "\n"); 
 
  //the effect of urban centers 
  myImage = new ImageContainer(workspace + ImageList[4]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setAttractiveness(dn); 
   } 
  } 
 
  System.out.println("centrun effect map's height:" + myImage.getHeight() + "\t 
and \twidth:" + myImage.getWidth() + "\n"); 
 
  //read distance to main center 
  myImage = new ImageContainer(workspace + ImageList[5]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setDist2maincenter(dn); 
   } 
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  } 
 
  System.out.println("centrun effect map's height:" + myImage.getHeight() + "\t 
and \twidth:" + myImage.getWidth() + "\n"); 
 
  //read distance to sub center 
  myImage = new ImageContainer(workspace + ImageList[6]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setDist2subcenter(dn); 
   } 
  } 
 
  System.out.println("centrun effect map's height:" + myImage.getHeight() + "\t 
and \twidth:" + myImage.getWidth() + "\n"); 
   
  //the distance to main road 
  myImage = new ImageContainer(workspace + ImageList[7]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setDist2road1(dn); 
   } 
  } 
  System.out.println("distance to main road loaded\n"); 
   
  //the distance to 2nd class road 
  myImage = new ImageContainer(workspace + ImageList[8]); 
 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    float dn = myImage.getfMapValue(column, row); // whatever 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
 
    location.setDist2road2(dn); 
   } 
  } 
  System.out.println("distance to second class road loaded\n"); 
 
 } 
 
 /** 
  * Import map and water sources from binary data files. 
  */ 
 public void importRoad92(int width, int height) { 
  
  final String[] ImageList = {  
   "road net\\dist2rd1_92.tif", 
   "road net\\dist2rd1_92.tif" 
  }; 
   
  //the distance to main road 
  myImage = new ImageContainer(workspace + ImageList[0]); 
  
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
  
    float dn = myImage.getfMapValue(column, row); // whatever 
  
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
  
    location.setDist2road1(dn); 
   } 
  } 
  System.out.println("92 distance to main road loaded\n"); 
   
  //the distance to 2nd class road 
  myImage = new ImageContainer(workspace + ImageList[1]); 
  
  for (int row = 0; row < height; row++) { 
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   for (int column = 0; column < width; column++) { 
  
    float dn = myImage.getfMapValue(column, row); // whatever 
  
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
  
    location.setDist2road2(dn); 
   } 
  } 
  System.out.println("92 distance to second class road loaded\n"); 
  
 } 
  
 /* 
  * write out the urban map 
  */ 
 public void exportMap(String filename) { 
  //set the dimension of the map file 
  ImageContainer image = new ImageContainer(width,height); //set a buffered image 
dimesions 
   
  //wtite to temporal image pixel by pixel 
  for (int row = 0; row < height; row++) { 
   for (int column = 0; column < width; column++) { 
 
    landCell location = (landCell) ((ScapeArray2DMoore) lat-
tice).getCell(column,row); 
     
    int dn = (int)(location.getLandtype()); 
    image.setMapValue(column, row,dn*255); // whatever 
 
   } 
  } 
   
  //write out 
  image.writeFile(filename); 
     
 } 
  
 /* 
  * facility functions 
  */ 
 protected void addPotentials(float _potential){ 
  potentials[posOfPotentials] = _potential; 
  if(_potential > 1) { 
   System.out.println("\t\"" + _potential); 
  } 
  posOfPotentials++; 
 
  //System.out.println(posOfPotentials + "\n"); 
 
  if(posOfPotentials >= totalNumberOfCells) {//which means all cells have been 
processed 
 
   Arrays.sort(potentials); //to be used later on 
   posOfPotentials = 0; //set to zero 
   threshold = potentials[totalNumberOfCells -1 - demands]; 
 
   /* 
    * to test the iteration 
    */ 
   System.out.println("#################\n" + potentials[totalNumberOfCells 
-1]); 
 
   Arrays.fill(potentials,0f); 
    
   iterationCounter++; 
    
   //here to be revised ,maybe parameters sweep can do something 
   if(iterationCounter == 11){//reach 1992 
    setPaused(true); //actually both call to pause call the same 
method executeOnRoot(PAULSE_RULE), no difference 
    //pause();  //to capture the image, should be replaced by image 
save function later on 
    importRoad92(width,height); //change road net 
    setDemands(946); 
   } 
    
   //String filename = workspace + "output data\\urban" + iterationCounter; 
    
   //exportMap(filename); //export for each iteration 
  } 
 } 
 
 
 //ScapeArray2DVonNeumann lattice; 



������������ !���� "# �$��������%����� ����"�����

9%�

 ScapeGraph lattice; 
 
 public void createScape() { 
 
  super.createScape(); 
 
  setAutoRestart(false); 
 
  //startOnOpen = false; //take some time to find this instruction. 
  setStartOnOpen(false); 
  stopPeriod = 20;  
   
  
   
 
  //Create a 2D lattice (we'll be using von Neumann Geometry.) 
  lattice = new ScapeArray2DMoore(); 
 
  lattice.setPrototypeAgent(new landCell()); 
  lattice.setAutoCreate(false); 
 
 
  //lattice.getRules().clear();//  this clear the default iteration for the back-
groud cells 
  //exactly it is! "iterate" 
 
  //lattice.addRule(NEXT_STATE_SYNCHRONOUS); i add the rules to landCell  in its 
class definition 
  lattice.setExecutionOrder(RULE_ORDER); 
 
  //set the extent to the common boundary 
 
  lattice.setExtent(new Coordinate2DDiscrete(width, height)); 
 
  //set the space as aperiodic space 
  lattice.getGeometry().setPeriodic(false); 
 
  ((ScapeArray2D)lattice).setPreSetNeighbors(false); 
 
  lattice.createScape(); 
 
  importMap(width, height); 
 
  addAgent(lattice); 
 
 } 
 
 public void createViews() { 
  super.createViews(); 
 
  /* 
   * this part use to add those statistical functions 
   */ 
  final StatCollector[] statistics = { 
   /* 
   new StatCollectorCond("transited") { 
    public boolean meetsCondition(Object object) { 
     return (((landCell)object).getAttractiveness()); 
    } 
   } 
   */ 
   new StatCollector("Rank_top10") { 
    public double getValue(Object object) { 
     return ((landCell)object).getPotential(); 
    } 
    public String getName() { 
     return "potential"; 
    } 
   } 
  }; 
 
  lattice.addStatCollectors(statistics); 
 
 
  Overhead2DView view = new Overhead2DView(); 
  view.setCellSize(1); 
  lattice.addView(view); 
 
  /* 
   * chart view 
   */ 
  if(turnOnCharts){ 
   ChartView totalTransitChart = new ChartView(); 
   lattice.addView(totalTransitChart); 
   totalTransitChart.addSeries( "test",Color.RED); //to be think carefully 
later on 
  } 
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  /* 
   * parameter sweep  ???? everybody says it is usefull, not really 
   * understand 
   */ 
  if(doSweep) {  //default is false 
   SweepControlView sweeper = new SweepControlView(); 
   lattice.addView(sweeper); 
 
   SweepDimension test1 = new SweepDimension((LandUse) get-
Model(),"test1",1,5,1); 
 
   SweepGroup toSweep = new SweepGroup(); 
   toSweep.addMember( test1); 
 
   sweeper.setSweepGroup(toSweep); 
   toSweep.setRunsPer(1); 
  } //total not understand  ???????? 
 
 } 
 
 
 
 /** 
  * Returns the threshold. 
  * @return float 
  */ 
 public float getThreshold() { 
  return threshold; 
 } 
 
 /** 
  * Sets the threshold. 
  * @param threshold The threshold to set 
  */ 
 public void setThreshold(float threshold) { 
  this.threshold = threshold; 
 } 
 
 /** 
  * Returns the demands. 
  * @return int 
  */ 
 public int getDemands() { 
  return demands; 
 } 
 
 /** 
  * Sets the demands. 
  * @param demands The demands to set 
  */ 
 public void setDemands(int demands) { 
  this.demands = demands; 
 } 
 
 /** 
  * Returns the alpha. 
  * @return int 
  */ 
 public int getAlpha() { 
  return alpha; 
 } 
 
 /** 
  * Sets the alpha. 
  * @param alpha The alpha to set 
  */ 
 public void setAlpha(int alpha) { 
  this.alpha = alpha; 
 } 
 
 /** 
  * Returns the neighborhoodSize. 
  * @return int 
  */ 
 public int getNeighborhoodSize() { 
  return neighborhoodSize; 
 } 
 
 /** 
  * Sets the neighborhoodSize. 
  * @param neighborhoodSize The neighborhoodSize to set 
  */ 
 public void setNeighborhoodSize(int neighborhoodSize) { 
  this.neighborhoodSize = neighborhoodSize; 
 } 
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 /** 
  * Returns the weightMainCenter. 
  * @return float 
  */ 
 public float getWeightMainCenter() { 
  return weightMainCenter; 
 } 
 
 /** 
  * Sets the weightMainCenter. 
  * @param weightMainCenter The weightMainCenter to set 
  */ 
 public void setWeightMainCenter(float weightMainCenter) { 
  this.weightMainCenter = weightMainCenter; 
 } 
 
 /** 
  * Returns the weightSubCenter. 
  * @return float 
  */ 
 public float getWeightSubCenter() { 
  return weightSubCenter; 
 } 
 
 /** 
  * Sets the weightSubCenter. 
  * @param weightSubCenter The weightSubCenter to set 
  */ 
 public void setWeightSubCenter(float weightSubCenter) { 
  this.weightSubCenter = weightSubCenter; 
 } 
 
 /** 
  * Returns the betaForRoadnet. 
  * @return float 
  */ 
 public float getBetaForRoadnet() { 
  return betaForRoadnet; 
 } 
 
 /** 
  * Sets the betaForRoadnet. 
  * @param betaForRoadnet The betaForRoadnet to set 
  */ 
 public void setBetaForRoadnet(float betaForRoadnet) { 
  this.betaForRoadnet = betaForRoadnet; 
 } 
 
 /** 
  * Returns the betaForUrbanForm. 
  * @return float 
  */ 
 public float getBetaForUrbanForm() { 
  return betaForUrbanForm; 
 } 
 
 /** 
  * Sets the betaForUrbanForm. 
  * @param betaForUrbanForm The betaForUrbanForm to set 
  */ 
 public void setBetaForUrbanForm(float betaForUrbanForm) { 
  this.betaForUrbanForm = betaForUrbanForm; 
 } 
 
  
 
 /** 
  * Returns the compensative. 
  * @return boolean 
  */ 
 public boolean isCompensative() { 
  return compensative; 
 } 
 
 /** 
  * Sets the compensative. 
  * @param compensative The compensative to set 
  */ 
 public void setCompensative(boolean compensative) { 
  this.compensative = compensative; 
 } 
 
 /** 
  * Returns the weight1ClassRoad. 
  * @return float 
  */ 
 public float getWeight1ClassRoad() { 
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  return weight1ClassRoad; 
 } 
 
 /** 
  * Returns the weight2ClassRoad. 
  * @return float 
  */ 
 public float getWeight2ClassRoad() { 
  return weight2ClassRoad; 
 } 
 
 /** 
  * Sets the weight1ClassRoad. 
  * @param weight1ClassRoad The weight1ClassRoad to set 
  */ 
 public void setWeight1ClassRoad(float weight1ClassRoad) { 
  this.weight1ClassRoad = weight1ClassRoad; 
 } 
 
 /** 
  * Sets the weight2ClassRoad. 
  * @param weight2ClassRoad The weight2ClassRoad to set 
  */ 
 public void setWeight2ClassRoad(float weight2ClassRoad) { 
  this.weight2ClassRoad = weight2ClassRoad; 
 } 
 
 /** 
  * Returns the workSpace. 
  * @return String 
  */ 
 public String getWorkSpace() { 
  return workspace; 
 } 
 
 /** 
  * Sets the workSpace. 
  * @param workSpace The workSpace to set 
  */ 
 public void setWorkSpace(String workSpace) { 
  this.workspace = workSpace; 
 } 
 
 /** 
  * Returns the weigh_Neighbourhood. 
  * @return int 
  */ 
 public int getWeigh_Neighbourhood() { 
  return weight_Neighbourhood; 
 } 
 
 /** 
  * Returns the weight_Roadnet. 
  * @return int 
  */ 
 public int getWeight_Roadnet() { 
  return weight_Roadnet; 
 } 
 
 /** 
  * Returns the weight_terrain. 
  * @return int 
  */ 
 public int getWeight_terrain() { 
  return weight_terrain; 
 } 
 
 /** 
  * Returns the weight_urbanForm. 
  * @return int 
  */ 
 public int getWeight_urbanForm() { 
  return weight_urbanForm; 
 } 
 
 /** 
  * Returns the workspace. 
  * @return String 
  */ 
 public String getWorkspace() { 
  return workspace; 
 } 
 
 /** 
  * Sets the weigh_Neighbourhood. 
  * @param weigh_Neighbourhood The weigh_Neighbourhood to set 
  */ 
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 public void setWeigh_Neighbourhood(int weigh_Neighbourhood) { 
  this.weight_Neighbourhood = weigh_Neighbourhood; 
 } 
 
 /** 
  * Sets the weight_Roadnet. 
  * @param weight_Roadnet The weight_Roadnet to set 
  */ 
 public void setWeight_Roadnet(int weight_Roadnet) { 
  this.weight_Roadnet = weight_Roadnet; 
 } 
 
 /** 
  * Sets the weight_terrain. 
  * @param weight_terrain The weight_terrain to set 
  */ 
 public void setWeight_terrain(int weight_terrain) { 
  this.weight_terrain = weight_terrain; 
 } 
 
 /** 
  * Sets the weight_urbanForm. 
  * @param weight_urbanForm The weight_urbanForm to set 
  */ 
 public void setWeight_urbanForm(int weight_urbanForm) { 
  this.weight_urbanForm = weight_urbanForm; 
 } 
 
 /** 
  * Sets the workspace. 
  * @param workspace The workspace to set 
  */ 
 public void setWorkspace(String workspace) { 
  this.workspace = workspace; 
 } 
 
 /** 
  * Returns the weigh_Masterplan. 
  * @return int 
  */ 
 public int getWeigh_Masterplan() { 
  return weigh_Masterplan; 
 } 
 
 /** 
  * Sets the weigh_Masterplan. 
  * @param weigh_Masterplan The weigh_Masterplan to set 
  */ 
 public void setWeigh_Masterplan(int weigh_Masterplan) { 
  this.weigh_Masterplan = weigh_Masterplan; 
 } 
 
} 
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/* 
 * (c) 2002 OCT The ITC Enchede, All Rights Reserved 
 * 
 * Permission to use this software and its documentation for non-commercial 
 * purposes and without fee is hereby granted, provided this copyright statement 
 * is included. Please contact us for permission for redistribution and other uses. 
 * 
 * this CA model used to simulate the urban--non-urban development process in ZS 
 * while the pakage name landuse is inherated from early consideration of landuse change simu-
lating 
 * 
 * Version 0.4 
 */ 
 
package zssim; 
 
import java.awt.*; 
import java.util.*; 
 
import edu.brook.ascape.model.*; 
import edu.brook.ascape.rule.*; 
 
import edu.brook.ascape.util.*; 
 
 
 
 
/** 
 * @author szw 
 * 
 * To change this generated comment edit the template variable "typecomment": 
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 * Window>Preferences>Java>Templates. 
 * To enable and disable the creation of type comments go to 
 * Window>Preferences>Java>Code Generation. 
 */ 
/** 
 * This is the class that defines the state of a cell within the automata. 
 */ 
public class landCell extends Cell { 
  
 
 /** 
  * this rule is not used in this version 
  */ 
 public final static Rule NEXT_STATE_SYNCHRONOUS = 
  new ExecuteThenUpdate("Gray Cell approach") { 
  public void execute(Agent agent) { 
   ((landCell) agent).setPotential(((landCell) 
agent).calculatePotential_graycell() ); 
    
  } 
  public void update(Agent agent) { 
   if(((landCell) agent).getPotential() >= 0.5){  //ready to develop into 
urban 
    ((landCell) agent).landtype = 1; 
    ((landCell)agent).setPotential(0f); 
   } 
  } 
 }; 
 
 //another rule to calculate the potential developing value 
 public final static Rule DEVELOP_POTENTIAL = 
  new Rule("calculate the potentials") { 
  public void execute(Agent agent) { 
   //calculate potentials 
   ((landCell) agent).setPotential( ((landCell) 
agent).calculatePotential()); 
   //updates array of potentials used to be sorted for getting the top most 
ones to develop later on 
  
 //((LandUse)(scape.getModel())).addPotentials(((landCell)agent).getPotential()); 
   (((Lan-
dUse)agent.getRoot())).addPotentials(((landCell)agent).getPotential()); 
  } 
  public boolean isRandomExecution() { 
   return false; 
  } 
  public boolean isCauseRemoval() { 
   return false; 
  } 
 
 }; 
  
 private byte landtype; //this time only 0-undeveloped and 1-developed  
 private int streams; 
 private float accessibility; 
 //maybe need to be change later, should be scaled to 0--1 range 
 private float attractiveness; //the effect of urban centers 
 private float potential; // the potential of transition 
 private float dem;  //terrain 
 private float slope; // slope 
  
 private float dist2maincenter; 
 private float dist2subcenter; 
 private float dist2road1,dist2road2; 
 
 public void scapeCreated() { 
  scape.addRule(DEVELOP_POTENTIAL); 
   
  scape.addRule(UPDATE_RULE); 
  //scape.addRule(NEXT_STATE_SYNCHRONOUS); 
   
 } 
 
 /** 
  * to set a filter to get those who meets the conditions 
  */ 
 private final static Conditional CON_DEVELOPED = new Conditional() { 
  public boolean meetsCondition(Object object) { 
   return ((landCell) object).landtype == 1; 
 
  } 
 }; 
  
 /* 
  * conditional to filter out those lower potential values--maybe usefull 
  * later 
  */ 
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 private final static Conditional TOPMOSTCELLS = new Conditional() { 
  public boolean meetsCondition(Object object) { 
   
    
   return ((landCell) object).potential > ((Lan-
dUse)((landCell)object).getScape().getModel()).getThreshold(); 
  } 
 }; 
 
 
 //to initialize the model , namely use "0" to fill all the cells 
 /* 
 public void initialize() { 
     super.initialize(); 
  //maybe something to be done to initialize the lattice when start 
  if (getRandom().nextFloat() < 0.1){ 
   landtype = 1; 
  }  
 }*/ 
 
 //calculate the potential value for each cell, mutual exclusive with calculate poten-
tials rule 
 public float calculatePotential_graycell() { //this is something like utility scores 
  float pValue = this.potential; 
  if (this.landtype == 1) { //if it was developed, just continue the process 
   return 0f; 
  } 
  else { 
   pValue = calculatePotential() + this.potential; 
   return pValue; 
  } 
 } 
 
  //calculate the potential value for each cell, this time no cumulative process 
 public float calculatePotential() {  
  //float pValue = this.potential; 
  double pValue; 
  if (this.landtype == 1) { //if it was developed, just continue the process and 
return 0 
   return 0f; 
  } 
  else { 
   //this neighborsDEV_num use the default 3X3 moore neighborhood 
   /*  this part use the default neighborhood defination, have to use  
    *  alternatives before i can redefine the neighborhood with  
    *  different size while not affecting the performance 
    */  
    
   /* 
    * this two functions have to be compared later 
    * it seems that countNeighbor is different from countWithin 
    */ 
    
   /*this one does not implement the Moore neighbor inquiry method 
   int neighborsDEV_num = 
this.countWithin(CON_DEVELOPED,true,((LandUse)getScape().getModel()).getNeighborhoodSize()); 
   */ 
    
   /* 
    * test an alternative to count in geometry specified space 
    */ 
   int neighborhoodSize = ((Lan-
dUse)getScape().getModel()).getNeighborhoodSize(); 
   int neighborsDEV_num = 
my_countWithinMoore(CON_DEVELOPED,true,neighborhoodSize); 
    
    
   //add stochastic disturbance  alpha to control the dispersal degree 
   double alpha = ((LandUse)getScape().getModel()).getAlpha(); 
   Random myrandom = new Random(); 
   double stochastic = 1 + Math.pow(-
Math.log(myrandom.nextDouble()),alpha); 
    
   double terrainConstraint = getDem() > 100 ? 0f : (1f - getDem() / 100f); 
//Math.exp(-0.5 * getDem()); 
   double urbanFormEffect = cal_form_effect(); 
    
   //gradience of impedance doutble work in non-compensatory way has no 
meaning 
   double K = 1; 
   int xSize = ((ScapeArray2D)(getScape())).getXSize(); 
   double impedance = K * ((Coordi-
nate2DDiscrete)getCoordinate()).getXValue() / xSize;//((LandUse)getScape().getModel()).getK(); 
    
   double accessibility = cal_road_attract(); 
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   if(!(((LandUse)getScape().getModel()).isCompensative())){ //un-
compensative 
    pValue = stochastic * ((double)neighborsDEV_num / 22500d) * ur-
banFormEffect * (double)((1 - this.streams)) * (double)accessibility * terrainConstraint * 
impedance; 
    
   } 
   else {//compensative 
    /*  
     * first of all, get the weight system 
     */ 
    double w1,w2,w3,w4,w5; 
    //w1 --> neighborhood, w2 --> urban form, w3 --> tranport net, 
w4 --> terrain 
    w1 = ((LandUse)getScape().getModel()).getWeigh_Neighbourhood() / 
100f;  
    w2 = ((LandUse)getScape().getModel()).getWeight_urbanForm() / 
100f; 
    w3 = ((LandUse)getScape().getModel()).getWeight_Roadnet() / 
100f; 
    w4 = ((LandUse)getScape().getModel()).getWeight_terrain() / 
100f; 
    w5 = ((LandUse)getScape().getModel()).getWeigh_Masterplan() / 
100f; 
     
    pValue = /*stochastic */ (double)(this.streams > 0 ? 0 :1 ) * ( 
((double)neighborsDEV_num / ((neighborhoodSize * 2 +1) * (neighborhoodSize * 2 + 1)) ) * w1 + 
urbanFormEffect * w2 +  (double)accessibility * w3 + terrainConstraint * w4 + impedance * w5); 
     
   } 
    
   //System.out.println("accessibility:" + accessibility + "\tpotential:" + 
potential + "\tstreams: " + streams + "\n"); 
   if(pValue > 1) { 
    System.out.print(pValue); 
   } 
     
   return (float)pValue; 
  } 
 } 
 /** 
  * Method my_countWithinMoore. 
  * @param CON_DEVELOPED 
  * @param b 
  * @param i 
  */ 
 private int my_countWithinMoore(Conditional condition,boolean includeOrigin,int search-
Distance) { 
  int counter = 0; 
   
  Cell[] neighbors= this.getCellsNear(searchDistance,true); 
   
  for(int i = 0; i < neighbors.length; i++){ 
   if(condition.meetsCondition(neighbors[i])){ 
    counter++; 
   } 
    
  } 
  if(!includeOrigin){ 
   counter--; 
  } 
  return counter; 
 } 
  
 /* 
  * update the cell states according to the threshold 
  */ 
 public void update() { 
  //convert those cells into urban land type if they have higher values than 
threshold 
  if(getPotential() > ((LandUse)(getScape().getModel())).getThreshold())  
  { 
   landtype = 1; 
  } 
 } 
     
 //to be normalized    
 private double cal_form_effect(){ 
  //beta is the parameter used to control the decay  
  double beta = ((LandUse)getScape().getModel()).getBetaForUrbanForm(); 
  double attract = (dou-
ble)(((LandUse)(getScape().getModel())).getWeightMainCenter()) * Math.exp(-1 * (double)beta * 
dist2maincenter / 1000 ) + 
   (double)(((LandUse)(getScape().getModel())).getWeightSubCenter()) * 
Math.exp(-1 * (double)beta * dist2subcenter / 1000); 
   
  return (float) attract; 
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 } 
  
 //to be normalized  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!1 
 private double cal_road_attract(){ 
  //beta is the parameter used to control the decay rate 
  double beta = 0.5; 
  double attract = (dou-
ble)(((LandUse)(getScape().getModel())).getWeight1ClassRoad()) * Math.exp(-1 * (double)beta * 
dist2road1 / 1000 ) + 
   (double)(((LandUse)(getScape().getModel())).getWeight2ClassRoad()) * 
Math.exp(-1 * (double)beta * dist2road2 / 1000); 
 
   return (float) attract; 
 
 } 
    
 public Color getColor() { 
  Color rcolor; 
   
  //if (dist2road1 > 100 || dist2road2 > 100 ){ 
 
     switch (landtype) { 
      case 0 : 
       rcolor = Color.white; 
       break; 
      case 1 : 
       rcolor = Color.red; 
       break; 
      default : 
       rcolor = Color.BLACK; 
       break; 
     } 
  //} 
  /* 
  else { 
   rcolor = Color.black; 
  } 
  */ 
  return rcolor; 
 } 
 /** 
  * Returns the landtype. 
  * @return short 
  */ 
 public byte getLandtype() { 
  return landtype; 
 } 
 
 /** 
  * Sets the landtype. 
  * @param landtype The landtype to set 
  */ 
 public void setLandtype(byte landtype) { 
  this.landtype = (byte) (landtype); 
 } 
 
 /** 
  * Returns the streams. 
  * @return byte 
  */ 
 public int getStreams() { 
  return streams; 
 } 
 
 /** 
  * Sets the streams. 
  * @param streams The streams to set 
  */ 
 public void setStreams(int streams) { 
  this.streams = streams; 
 } 
 
 /** 
  * Returns the potential. 
  * @return float 
  */ 
 public float getPotential() { 
  return potential; 
 } 
 
 /** 
  * Sets the potential. 
  * @param potential The potential to set 
  */ 
 public void setPotential(float potential) { 
  this.potential = potential; 
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 } 
 
 /** 
  * Returns the dem. 
  * @return float 
  */ 
 public float getDem() { 
  return dem; 
 } 
 
 /** 
  * Sets the dem. 
  * @param dem The dem to set 
  */ 
 public void setDem(float dem) { 
  this.dem = dem; 
 } 
 
 /** 
  * Returns the dist2maincenter. 
  * @return float 
  */ 
 public float getDist2maincenter() { 
  return dist2maincenter; 
 } 
 
 /** 
  * Sets the dist2maincenter. 
  * @param dist2maincenter The dist2maincenter to set 
  */ 
 public void setDist2maincenter(float dist2maincenter) { 
  this.dist2maincenter = dist2maincenter; 
 } 
 
 /** 
  * Returns the dist2subcenter. 
  * @return float 
  */ 
 public float getDist2subcenter() { 
  return dist2subcenter; 
 } 
 
 /** 
  * Sets the dist2subcenter. 
  * @param dist2subcenter The dist2subcenter to set 
  */ 
 public void setDist2subcenter(float dist2subcenter) { 
  this.dist2subcenter = dist2subcenter; 
 } 
 
 /** 
  * Returns the attractiveness. 
  * @return short 
  */ 
 public float getAttractiveness() { 
  return attractiveness; 
 } 
 
 /** 
  * Sets the attractiveness. 
  * @param attractiveness The attractiveness to set 
  */ 
 public void setAttractiveness(float attractiveness) { 
  this.attractiveness = attractiveness; 
 } 
 
 /** 
  * Returns the accessibility. 
  * @return float 
  */ 
 public float getAccessibility() { 
  return accessibility; 
 } 
 
 /** 
  * Sets the accessibility. 
  * @param accessibility The accessibility to set 
  */ 
 public void setAccessibility(float accessibility) { 
  this.accessibility = accessibility; 
 } 
 
 /** 
  * Returns the dist2road1. 
  * @return float 
  */ 
 public float getDist2road1() { 
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  return dist2road1; 
 } 
 
 /** 
  * Returns the dist2road2. 
  * @return float 
  */ 
 public float getDist2road2() { 
  return dist2road2; 
 } 
 
 /** 
  * Sets the dist2road1. 
  * @param dist2road1 The dist2road1 to set 
  */ 
 public void setDist2road1(float dist2road1) { 
  this.dist2road1 = dist2road1; 
 } 
 
 /** 
  * Sets the dist2road2. 
  * @param dist2road2 The dist2road2 to set 
  */ 
 public void setDist2road2(float dist2road2) { 
  this.dist2road2 = dist2road2; 
 } 
 
} 
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