//int resolution = 16; // #HRT LK
int resolution = 32;// #HR7 )L

// Digital Material Reseachn
// Vox Effects

// FabLab Japan

// Hiroya Tanaka

import java.util.regex.Pattern;
import java.util.regex.Matcher;
import java.io.File;

import java.io.FileWriter;

import java.io.BufferedWriter;
import java.io.IOException;
import java.util.StringTokenizer;
import java.awt.event.*;

import java.awt.dnd.*;

import java.awt.datatransfer.*;

// Import Mesh Library

import toxi.geom.*;

import toxi.geom.mesh.*;

import toxi.geom.mesh.subdiv.*;
import toxi.processing.¥*;

import toxi.util.*;

import toxi.volume.*;

import toxi.physics.*;

import toxi.physics.behaviors.*;
import toxi.physics.constraints.*;

VerletPhysics physics;
AttractionBehavior inflate;
ToxiclibsSupport gfx;

WETriangleMesh mesh;

XMLElement xml;



// Unlekker

import unlekker.data.*;
import unlekker.geom.*;
import unlekker.modelbuilder.*;
import unlekker.util.*;
import ec.util.¥*;

//

import processing.opengl.*;
import javax.media.opengl.¥*;
import controlPS5.*;

import javax.swing.*;

//Toggle
boolean mesh_display =true;
boolean voxel_display =true;
boolean wire_display =true;
boolean marching_display =true;

// File I0

String getFile="";

String setFile="";

String ssetFile;

String [] txtarray =null;

String txt =null;

int[] surface =new int[100000];
// Array

int[] arrays =new int[1000000];
// Field

int FIELD_SIZE

int FIELD_STEP
/* world */
//int worldlLength = 20000;
//int gridlLength = 500;

120;
40;



// Material Property
float elastic@l = 1000;
float elastic@2 = 0.01;

// Pointer
int mx = 1;
int my = 1;
int mz = 1;
int ml = 1;

// Camera
float expo = 1;
float rotx, roty;
float rate = 0.01;

// Resolution of Box

int faces;// A v 1D

int poruswidth=1;

int porusheight=100;

int porusnumber=100;

int mod = 0;

int tub = 0;

int maxresolution = 48;// mAM7 )L
int effect_percentage = 0;

int z_scan = 0;

// ESO Cells
Cell[] p =new Cell[maxresolution*maxresolution*maxresolution];

Cell[J[1[] p2 =new Cell[maxresolution][maxresolution][maxresolution];
Cell[] currentCell =new Cell[1];

// ESO working with calculix

String filename;

String outputdir ="C:\\PROGRA~2\\bConverged\\common\\site\\"; // the directory where the output will be saved.
String workdir ="C:\\PROGRA~2\\bConverged\\common\\site\\"; // the directory where "cmdStartup" is installed
String batchfiledir = workdir +"cmdStartup.bat"; // cmd Startup is there



String[] st =new String[maxresolution*maxresolution*maxresolution];
String[] sadat =new String[maxresolution*maxresolution*maxresolution];
String[] mises =new String[maxresolution*maxresolution*maxresolution];
double[] mp =new double[maxresolution*maxresolution*maxresolution];
int[] GROWTHnhum =new int[maxresolution*maxresolution*maxresolution];

boolean exportFlg=false;
int evolution=0;

/* Publics defined by Sliders */
public int THRESHOLD_MIN = 0;
public int THRESHOLD_MAX = 255;
public double BURDEN = 1;

public int numberOfSteps = 0;

// Bar Alpha

int mesh_alpha= 100;

int voxel_alpha= 100;

int wire_alpha= 100;

int marching_alpha = 100;

// ControlP5
ControlP5 controlP5;
DropdownlList d1, d2, d3, d4, d5;
Textfield tfUserName;// 7+ A7 1—JLF

String txts ="";

// Text
PFont fonta, fontb;
long time;
STL stl;

Facelist poly;

// Array
int[J[] xyarrays =new int[maxresolution][maxresolution];



int[J[] yzarrays =new int[maxresolution][maxresolution];
int[J[] zxarrays =new int[maxresolution][maxresolution];
int[JO0 xyzarrays =new int[maxresolution][maxresolution][maxresolution];

//Filling Out Queue
int pixelQueuex[] =new int[maxresolution*maxresolution*maxresolution];
int pixelQueuey[] =new int[maxresolution*maxresolution*maxresolution];
int pixelQueuez[] =new int[maxresolution*maxresolution*maxresolution];
int pixelQueueSize = 0;

int sprout = 0;
int needlize = 0;
int mouseok = 0;
int inflation = 0;

boolean noiseon =false;
boolean transparent =false;
boolean removeon =false;
boolean tubeon =false;
boolean poruson =false;
boolean dualon =false;
boolean sphon =false;
boolean esoon =false;

String format;

//MarchingCubes mc;
Vec3D rotationAxis;
Boolean bUseFill;

void setup() {

addMouseWheellListener(new MouseWheellistener() {
public void mouseWheelMoved(MouseWheelEvent mwe) {
mouseWheel (mwe . getWheelRotation());

s



FIELD_STEP = FIELD_SIZE*2/resolution;
Vec3D aabbMin =new Vec3D( FIELD_STEP/2-resolution/2+(-FIELD_SIZE*2 + FIELD_STEP)/2, FIELD_STEP/2-resolution/2+(-FIELD_S

Vec3D aabbMax =new Vec3D( FIELD_STEP/2+resolution/2+(-FIELD_SIZE*2 + FIELD_STEP*((resolution)*2 -1))/2, FIELD_STEP/2+resol
Vec3D numPoints =new Vec3D(resolution+l,resolution+l,resolution+l);

float isolLevel = 1;
MarchingCubes(aabbMin, aabbMax, numPoints, isolevel);

rotationAxis =new Vec3D(Q);

bUseFill =false;

poly =null;

size(int(screen.width*@.8), int(screen.height*@.8), OPENGL);
gfx=new ToxiclibsSupport(this);
initPhysics();

controlP5 =new ControlP5(this);

controlP5.addSlider("resolution",1,48,16,50,400,200,30);
controlP5.addSlider("z_scan", 0,100,0,50,450,200,30);
tfUserName = controlP5.addTextfield("bit_pattern", 50, 500, 200, 30);

tfUserName.setFocus(true);

controlP5.addSlider("effect_percentage",0,100,0,50,550,200,50);

dl = controlP5.addDropdownList("FILE").setPosition(300, 50).setSize(120,250);
dl.setBackgroundColor(color(190));

dl.setItemHeight(30);

dl.setBarHeight(30);



dl.captionLabel().set("FILE");
dl.captionLabel().style().marginTop = 5;
dl.captionLabel().style().marginLeft = 5;
dl.valueLabel().style().marginTop = 15;
dl.addItem("NEW",1);
dl.addItem("load_STL",2);
dl.addItem("load_VOXEL_txt",3);
dl.addItem("load_VXC",4);
dl.addIitem("save_STL",5);
dl.addItem("save_VOXELtxt",6);
dl.addItem("save_VXC",7);

//d1l.scroll(@);
dl.setColorBackground(color(60));
dl.setColorActive(color(255, 128));

d2 = controlP5.addDropdownList("EFFECT_ON_VOXEL").setPosition(450, 50).setSize(120,300);
d2.setBackgroundColor(color(190));
d2.setItemHeight(30);
d2.setBarHeight(30);
d2.captionLabel().set("EFFECT_ON_VOXEL");
d2.captionLabel().style().marginTop = 5;
d2.captionLabel().style().marginLeft = 5;
d2.valueLabel().style().marginTop = 15;
d2.addItem("TRANSPARENT",1);
d2.addItem("MARCHING_CUBE",2);
d2.addItem("TUBE",3);
d2.addItem("PORUS",4);
d2.addItem("NOISE",5);
d2.addItem("DUAL_POLY",6);
d2.addItem("SPHERE",7);
d2.addItem("ESO",8);
d2.addItem("SPRING",9);

//dl.scroll(0);
d2.setColorBackground(color(60));
d2.setColorActive(color(255, 128));

d3 = controlP5.addDropdownList("EFFECT_ON_SURFACE").setPosition(600, 50).setSize(120,200);
d3.setBackgroundColor(color(190));



d3.setItemHeight(30);
d3.setBarHeight(30);
d3.captionLabel().set("EFFECT_ON_SURFACE");
d3.captionLabel().style().marginTop = 5;
d3.captionLabel().style().marginLeft = 5;
d3.valueLabel().style().marginTop = 15;
d3.addItem("VOXELIZE",1);
d3.addItem("VOXELIZE_FILL",2);
d3.addItem("NEEDRIZE",3);
d3.addItem("SPORULATE",4);
d3.addItem("SPRING",5);
d3.addItem("INFLATION",6);
//dl.scroll(0);
d3.setColorBackground(color(60));
d3.setColorActive(color(255, 128));

d4 = controlP5.addDropdownList("DIGITAL MATERIAL").setPosition(750, 50).setSize(120,200);
d4.setBackgroundColor(color(190));

d4.setItemHeight(30);

d4.setBarHeight(30);

d4.captionLabel().set("DIGITAL MATERIAL");

d4.captionLabel().style().marginTop = 5;

d4.captionLabel().style().marginLeft = 5;

d4.valuelLabel().style().marginTop = 15;

d4.setColorBackground(color(60));
d4.setColorActive(color(255, 128));

d5 = controlP5.addDropdownList("STRUCTURAL OPTIMIZATION").setPosition(900, 50).setSize(120,200);
d5.setBackgroundColor(color(190));

d5.setItemHeight(30);

d5.setBarHeight(30);

d5.captionLabel().set("STRUCTURAL OPTIMIZATION");

d5.captionLabel().style().marginTop = 5;

d5.captionLabel().style().marginLeft = 5;

d5.valuelLabel().style().marginTop = 15;

d5.setColorBackground(color(60));
d5.setColorActive(color(255, 128));



controlP5.addToggle("wire_display",true, 50, 20,30,30);
controlP5.addToggle("mesh_display",true, 50, 90,30,30);
controlP5.addToggle("voxel_display",true,50, 160,30,30);
controlP5.addToggle("marching_display",true, 50,230,30,30);

controlP5.addSlider("wire_alpha",0,100,100, 20,100,30);
controlP5.addSlider("mesh_alpha",0,100,100, 90,100,30);
controlP5.addSlider("voxel_alpha",0,100,100,160,100,30);
controlP5.addSlider("marching_alpha",9,100,100, 230,100,30);

// Right Uls

controlP5.addBang("WRITE_INP", int(screen.width*@.8)-320, 200, 30, 30);
controlP5.addBang("DO_CCX", int(screen.width*@.8)-320, 260, 30, 30);
controlP5.addBang("DO_CGX", int(screen.width*@.8)-315, 325, 20, 20);
controlP5.addBang("LOAD_CCX", int(screen.width*@.8)-320, 380, 30, 30);
controlP5.addBang("REMOVE_MIN", int(screen.width*@.8)-320, 440, 30, 30);
controlP5.addBang("REMOVE_MAX", int(screen.width*@.8)-320, 500, 30, 30);

//addSlider(theName, theMin, theMax, theDefaultValue, theX, theY, theW, theH);

controlP5.addSlider("THRESHOLD_MAX", @, 255, 255,int(screen.width*@.8)-320, 10*11, 150, 10);
controlP5.addS1lider("THRESHOLD_MIN", @, 255, @,int(screen.width*@.8)-320, 10*9, 150, 10);
controlP5.addS1lider("BURDEN", @, 1000, 1,int(screen.width*@.8)-320, 10*13, 150, 10);
controlP5.addSlider("ELASTICO1", @, 10000, 1000,int(screen.width*@.8)-320, 10*15, 150, 10);
controlP5.addSlider("ELASTICO2", @, 1, 0.01,int(screen.width*@.8)-320, 10*17, 150, 10);

controlP5.addBang("RUN_THROUGH", int(screen.width*@.8)-380, 200, 30, 210);
controlP5.addBang("AUTO_EVOLVE", int(screen.width*@.8)-260, 200, 30, 330);
controlP5.addBang("STOP", int(screen.width*@.8)-260, 560, 30, 30);

// controlP5.addBang("WRITE_DATA", int(screen.width*@.8)-260, 600, 30, 30);

controlP5.addButton("setWall_X_PLUS", 1,int(screen.width*@.8)-200, 200, 80, 50);
controlP5.addButton("setWall_X_MINUS", 1,int(screen.width*@.8)-200, 260, 80, 50);
controlP5.addButton("setWall_Y_PLUS", 1,int(screen.width*@.8)-200, 320, 80, 50);
controlP5.addButton("setWall_Y_MINUS", 1,int(screen.width*@.8)-200, 380, 80, 50);
controlP5.addButton("setWall_Z_PLUS", 1,int(screen.width*@.8)-200, 440, 80, 50);



controlP5.

controlP5.
controlP5.
controlP5.
controlP5.
controlP5.
controlP5.

controlP5.
controlP5.
controlP5.

/*

controlP5.
controlP5.
controlP5.
controlP5.
controlP5.

controlP5.
controlP5.
controlP5.
controlP5.

controlP5.

controlP5.
controlP5.

controlP5.
controlP5.

*/

addButton("setWall_Z_MINUS",

addButton("setBurden_X_PLUS",
addButton("setBurden_X_MINUS",
addButton("setBurden_Y_PLUS",
addButton("setBurden_Y_MINUS",
addButton("setBurden_Z_PLUS",
addButton("setBurden_Z_MINUS",

addButton("rotateModel_x",
addButton("rotateModel_y",
addButton("rotateModel_z",

1,int(screen.width*0.8)-200, 600,
1,int(screen.width*@.8)-200, 660,
1,int(screen.width*0.8)-200, 720,

addButton("loadfile",1,10,45,80,19);
addButton("savefile",1,100,45,80,19);
addButton("voxelize",1,190,45,80,19);
addSlider("resolution",1,48,10,390,200,20);
addS1lider("scan",1,100,10,420,200,20);

addSlider("poruswidth",0,10,1,10,70,200,20);
addSlider("porusheight",0,1000,100,10,95,200,20);
addSlider("porusnumber",0,100,100,10,120,200,20);
addButton("tubeonoff",1,280,90,80,19);

addButton("make_porus",1,380,90,80,19);

addButton("saveVoxel", 1, 10, 165, 80, 19);
addButton("loadVoxel", 1, 10, 185, 80, 19);

addButton("saveVXC", 1, 10, 245, 80, 19);
addButton("loadVXC", 1, 1@, 265, 80, 19);

initializeQ);

void draw()

{

80,
80,
30,

1,int(screen.width*@.8)-200, 500, 80, 50),;

1,int(screen.width*@.8)-100, 200, 90, 50);
1,int(screen.width*@.8)-100, 260, 90, 50),;
1,int(screen.width*@.8)-100, 320, 90, 50);
1,int(screen.width*@.8)-100, 380, 90, 50);
1,int(screen.width*@.8)-100, 440, 90, 50),
1,int(screen.width*@.8)-100, 500,

90, 50);

50);
50);
50);



background(@);
PGraphicsOpenGL pgl = (PGraphicsOpenGL)g;

// Lighting
ambientLight(150, 150, 150);
directionallight(255,255,255,-1,0,0);
pointlLight(160, 160, 160, 0, @, 200);
spotLight(100, 100, 100, 0, 0, 200, @, @, -1,PI, 2);

// Camera
if (mousePressed && getFile =="" && setFile =="" & &% mouseok ==1) {

rotx = rotx + (mouseY -pmouseY) * rate;
roty = roty + (mouseX -pmouseX) * rate;

}

// FileIO
if(getFile !=""){
//7 74 IEBRD AL

if(format=="st1"){ filelLoader(); }
if(format=="txt"){ loadVoxelarray(); }
if(format=="vxc"){ loadXMLVXC(Q);}

}

//Text

f111(255,255,255);

fonta =createFont("Arial-BoldMT-15", 30);
textFont(fonta);

text("Voxel Effects", 300,int(screen.height*@.8)-50);



fontb =createFont("ArialMT-15", 15);
textFont(fontb);
text("Hiroya Tanaka Laboratory, Social Fabrication Center, Keio SFC 2014", 500,int(screen.height*@.8)-50);

/] RihEEhES

translate((screen.width*@.8)/2,(screen.height*0.8)/2,200);
rotateX(rotx); rotateY(roty); scale(expo);

if (marching_display ==true){
for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){
for(int j = 1; j<=resolution; j = j + 1){
for(int 1 = 1; i<=resolution; i =1 + 1){
voxelValues[i-1][j-1][k-1]=xyzarrays[i-1]1[j-1][k-1]*100;
}
ks
ks
f111(0,255,0,marching_alpha*255/100);
noStroke();
renderMesh();

ks
// renderGridQ);

// STLEZEH U

if(setFile !="" && format =="stl1"){
beginRaw("unlekker.data.STL",setFile+".stl");
println("start :"+setFile);

ks

//0utput Voxel(Binary) data

if (setFile !="" && format =="txt") {
writeVoxel();
setFile ="";
format ="";



//0utput Voxel(Cornell) Data

if (setFile !="" && format =="vxc") {
writeVXCQ);
setFile ="";
format ="";

if(poly!=null) {
for (int jj=0; jj<poly.f.length; jj++) { arrays[jjl=0; }
// Random Fill out Generation

int count = 0;
while ( count < poly.f.length * effect_percentage/100 ){
int  r=int(random(poly.f.length));
if (Carrays[r]==0) { arrays[r]=1l; count++; }

ks
if(poly!=null) {

if (mesh_display ==true){
f111(255,255,255,mesh_alpha*255/100);

if (needlize==0 && sprout ==0 && inflation == 0) {
poly.draw(this);

telse if (needlize == 1){
// Needlize

for(int q = @; g< poly.f.length; g= q + 1){
float centerx

float centery
float centerz

poly.f[q].v[@] * effect_percentage/2 + ( poly.f[q].v[3] + poly.f[q].v[6] + poly.f[q].v[9])/3;
poly.f[q].v[1l] * effect_percentage/2 + ( poly.f[q].v[4] + poly.f[q].v[7] + poly.f[q].v[10])/3;
poly.f[q].v[2] * effect_percentage/2 + ( poly.f[q].v[5] + poly.f[ql.v[8] + poly.f[ql.v[11])/3;

beginShape(TRIANGLES); vertex(centerx, centery, centerz);vertex(poly.f[q]l.v[3],poly.f[q].v[4],poly.f[q].v[5]); ver:
beginShape(TRIANGLES); vertex(centerx, centery, centerz);vertex(poly.f[ql.v[3],poly.f[q].v[4],poly.f[q].v[5]); ver



beginShape(TRIANGLES); vertex(centerx, centery, centerz);vertex(poly.f[q]l.v[6],poly.f[q].v[7],poly.f[q].v[8]); ver

ks
else if (sprout == 1) {
poly.draw(this);
for(int q = @; g< poly.f.length; g= q + 1){
float centerx poly.f[q].v[@0] + ( poly.f[q].v[3] + poly.f[q].v[6] + poly.f[q]l.v[9])/3;
float centery = poly.f[q]l.v[1] + ( poly.f[ql.v[4] + poly.f[ql.v[7] + poly.f[ql.v[1@])/3;
float centerz poly.f[q].v[2] + ( poly.f[q].v[5] + poly.f[ql.v[8] + poly.f[ql.v[11])/3;
pushMatrix();
translate(centerx, centery, centerz);
sphereDetail(10);
sphere(effect_percentage/5);
popMatrix();
ks
ks
else if (inflation ==1)
{

physics.update();
for (Vertex v : mesh.vertices.values()) {
v.set(physics.particles.get(v.id));
ks

mesh.center(null);

for (Vertex v : mesh.vertices.values()) {
physics.particles.get(v.id).set(v);
ks

gfx.origin(new Vec3D(),0);

mesh.translate(new Vec3D(-FIELD_STEP/2,-FIELD_STEP/2,-FIELD_STEP/2));
gfx.scale(new  Vec3D(expo,expo,expo));

mesh.scale(new Vec3D(expo*2.0,expo*2.0,expo*2.0));

f1110192);

noStroke();

gfx.mesh(mesh, true, 0);

inflate=new AttractionBehavior(new Vec3D(), effect_percentage, -0.3f, 0.001f);



physics.addBehavior(inflate);
physics.removeBehavior(inflate);

}

if (tubeon ==true){
for(int q = @; g< poly.f.length; g= q + 1){
stroke(255);
if (Carrays[ql==1){

lineC (poly.f[ql.v[3] + poly.f[q]l.v[6] + poly.f[q]l.v[9])/3- poly.f[q].v[@]*porusheight,
(poly.f[q].v[4] + poly.f[q].v[7] + poly.f[q].v[1@]1)/3- poly.f[q].v[1]*porusheight,
(poly.f[q].v[5] + poly.f[ql.v[8] + poly.f[ql.v[11])/3- poly.f[q]l.v[2]*porusheight,
(poly.f[ql.v[3] + poly.f[ql.v[6] + poly.f[ql.v[9])/3+ poly.f[q].v[@]*porusheight,
(poly.f[q].v[4] + poly.f[ql.v[7] + poly.f[q].v[10])/3+ poly.f[q].v[1]*porusheight ,
(poly.f[ql.v[5] + poly.f[ql.v[8] + poly.f[ql.v[11])/3+ poly.f[q]l.v[2]*porusheight);

ks
ks

int len = txts.lengthQ);
int 1 = 0;

if ( esoon ==true) {
int num = 0;
for(int k = 0; k<resolution; k = k + 1){
for(int j = 0@; j<resolution; j = j + 1){
for(int 1 = @; i<resolution; i =1 + 1){
1f(p[num].state<2){ p[num].setstate(xyzarrays[k]J[jI[i1);}
num++;



for (int 1 = 0; i < p.length; i++) {

p[i].display(voxel_alpha*255/100, THRESHOLD_MIN, THRESHOLD_MAX);

}

if (Cevolution>@) {println("evolution pass="+evolution);

}

if ( (voxel_display ==true || wire_display ==true)) {

noStroke();
noFil1Q);

FIELD_STEP = FIELD_SIZE*2/resolution;

int blankcount = 0;

auto(Q);

evolution++;}

for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){

for(int j = 1; j<=resolution; j = j + 1){
for(int i = 1; i<=resolution; i = i + 1){

//X

float x = -FIELD_SIZE + FIELD_STEP*(i - 1);
float xx = -FIELD_SIZE + FIELD_STEP*(i);
float realx = (x + xx)/2;

/7y

float y = -FIELD_SIZE + FIELD_STEP*(j - 1);
floot yy = -FIELD_SIZE + FIELD_STEP*(j);
float realy = (y + yy)/2;

//z

float z = -FIELD_SIZE + FIELD_STEP*(k - 1);
float zz = -FIELD_SIZE + FIELD_STEP*(k);
float realz = (z + zz)/2;

pushMatrix();
translate(realx,realy,realz);

// label
textFont(fontb); f111(200,200,200);

if (i==1 && j==2 && k==2) {text("-X -Y -Z", 0.
if (i==resolution && j==2 && k==2) {text("+X",

-60,-20); }
20,-20,0); }



//1if (i==2 && j==1 && k==2) { text("-Y", -50,0,-0); }

if (i==2 && j==resolution && k==2) {text("+Y", -20, 30,0); }
// if (i==2 && j==2 && k==1) { text("-Z", -50,-50,0); }

if (i==2 && j==2 && k==resolution) {text("+Z", -20, 0,30); }

//Mass

if( xyzarrays[i-1][j-11[k-1] == 1 )

{ blankcount++;

if (voxel_display ==true && transparent ==false)

{stroke(50,50,50,wire_alpha*255/100);f111(200,00,00,voxel_alpha*255/100);

if (sphon ==true) {sphereDetail(1@); sphere(FIELD_STEP*effect_percentage/100);}
else if (dualon ==false && sphon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);}
else if (dualon ==true && sphon ==false) { dual(FIELD_STEP,effect_percentage);}

ks

ks

//(Not Used Anymore)
if(  xyzarrays[i-1][j-11[k-1] == -1 && voxel_display ==true ) {
stroke(50,50,50,wire_alpha*255/100);f111(150,00,00,voxel_alpha*255/100);
i1f (sphon ==true) {sphereDetail(1@0); sphere(FIELD_STEP*effect_percentage/100);}
else if (dualon ==false && sphon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);}
else if (dualon ==true && sphon ==false) {dual(FIELD_STEP,effect_percentage);}

//Just Frame
1fC xyzarrays[i-1][j-1][k-1] == 0 )
{ blankcount++;

1f (wire_display ==true && k >=int((resolution-1)*z_scan/100)+1) {
stroke(50,50,50,wire_alpha*255/100); noFill(Q);

if (sphon ==true) {sphereDetail(1@); sphere(FIELD_STEP*effect_percentage/100);}
else if (dualon ==false && sphon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);}
else if (dualon ==true && sphon ==false) { dual(FIELD_STEP,effect_percentage);}

if (wire_display ==true &&% k <int((resolution-1)*z_scan/100)+1) {
stroke(0,0,50,wire_alpha*255/100); noFill(Q);
if (sphon ==true) {sphereDetail(1@); sphere(FIELD_STEP*effect_percentage/100);}
else if (dualon ==false && sphon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);}



else if (dualon ==true && sphon ==false) { dual(FIELD_STEP,effect_percentage);?}

}
}

//Cursor

ml =int((resolution-1)*z_scan/100)+1;
if (mx == 1 & my == j && mz == k) {
f111(255,255,0,voxel_alpha*255/100);
stroke(50,50,50,voxel_alpha*255/100);

if (sphon ==true) {sphereDetail(1@); sphere(FIELD_STEP*effect_percentage/100);}
else if (dualon ==false && sphon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);}
else if (dualon ==true && sphon ==false) {dual(FIELD_STEP,effect_percentage);}

}

popMatrix();
ks
ks
ks

// Noise
if (noiseon ==true) {

if (len==0){
int u=0;
for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){
for(int j = 1; j<=resolution; j = j + 1){
for(int 1 1; i<=resolution; i i+ 1){
//%
float x = -FIELD_SIZE + FIELD_STEP*(i - 1);
float xx = -FIELD_SIZE + FIELD_STEP*(i);
float realx = (x + xx)/2;
/7y
floot y = -FIELD_SIZE + FIELD_STEP*(j - 1);
floot yy = -FIELD_SIZE + FIELD_STEP*(j);
float realy = (y + yy)/2;
//z
float z = -FIELD_SIZE + FIELD_STEP*(k - 1);



float zz = -FIELD_SIZE + FIELD_STEP*(k);
float realz = (z + zz)/2;

pushMatrix();

translate(realx,realy,realz);

//println(blankcount + " ... " + effect_percentage);

if ( xyzarrays[i-1][j-1]1[k-1] == @ ){ u=u+effect_percentage;}

if (u >= 100) {

stroke(50,50,50,wire_alpha*255/100);1111(00,200,00,voxel_alpha*255/100); if (dualon ==false) {box(FIELD_STEP,FIELD_STI
u=u-100;

¥

popMatrix();
}
}
}

ks
if (len >0) {

for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){
for(int j = 1; j<=resolution; j = j + 1){
for(int 1 1; i<=resolution; 1 =1 + 1){
//%
float x = -FIELD_SIZE + FIELD_STEP*(i - 1);
float xx = -FIELD_SIZE + FIELD_STEP*(i);
float realx = (x + xx)/2;
/7y
floot y = -FIELD_SIZE + FIELD_STEP*(j - 1);
float yy = -FIELD_SIZE + FIELD_STEP*(3j);
float realy = (y + yy)/2;
//z
float z = -FIELD_SIZE + FIELD_STEP*(k - 1);
float zz = -FIELD_SIZE + FIELD_STEP*(k);
float realz = (z + zz)/2;

pushMatrix();
translate(realx,realy,realz);

//println(blankcount + " ... " + effect_percentage);



if (xyzarrays[i-1][j-11[k-1] == 0 ) {

if (txts.charAt(l)=="1"){ f111(0,200,0,voxel_alpha*255/100); if (dualon

1=1+1;
if (I>1en-1) {1=0;1}%

}

popMatrix();

}
}

}

//Transparent

if (transparent ==true ) {

it (len==0){
int u=0;
for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){
for(int j = 1; j<=resolution; j = j + 1){
for(int 1 = 1; i<=resolution; i =1 + 1){
//X
float x = -FIELD_SIZE + FIELD_STEP*(i - 1);
float xx = -FIELD_SIZE + FIELD_STEP*(i);
float realx = (x + xx)/2;
/7y
float y = -FIELD_SIZE + FIELD_STEP*(j - 1);
float yy = -FIELD_SIZE + FIELD_STEP*(3j);
float realy = (y + yy)/2;
//z
float z = -FIELD_SIZE + FIELD_STEP*(k - 1);
float zz = -FIELD_SIZE + FIELD_STEP*(k);
float realz = (z + zz)/2;
pushMatrix();

translate(realx,realy,realz);

if ( xyzarrays[i-1][j-1]1[k-1] == 1 ){ u=u+effect_percentage;}

==false) {box(FIELD_STEP,FIELD_STEP,FIELD_S



if (u>= 100) {

stroke(50,50,50,wire_alpha*255/100);f111(255,0,0,voxel_alpha*255/100); if (dualon ==false) {box(FIELD_STEP,FIELD_STEP
u=u-100;

}else {

noStroke();noFill(); if (dualon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);} else {dual(FIELD_STEP,effect_percen:

popMatrix();
}
}
}

ks
if (len >0) {

for(int k =int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){
for(int j = 1; j<=resolution; j = j + 1){
for(int i 1; i<=resolution; i i+ 1){
//X
float x = -FIELD_SIZE + FIELD_STEP*(i - 1);
float xx = -FIELD_SIZE + FIELD_STEP*(i);
float realx = (x + xx)/2;
/7y
float y = -FIELD_SIZE + FIELD_STEP*(j - 1);
floot yy = -FIELD_SIZE + FIELD_STEP*(j);
float realy = (y + yy)/2;
//z
float z = -FIELD_SIZE + FIELD_STEP*(k - 1);
float zz = -FIELD_SIZE + FIELD_STEP*(k);
float realz = (z + zz)/2;

pushMatrix();

translate(realx,realy,realz);

//println(blankcount + " " + effect_percentage);
if (xyzarrays[i-1][j-1]1[k-1] == 1 ) {
if (txts.charAt(1)=="1"){ stroke(50,50,50,voxel_alpha*255/100);f111(0,200,0,voxel_alpha*255/100); if (dualon ==false
else {noStroke();noFill(); if (dualon ==false) {box(FIELD_STEP,FIELD_STEP,FIELD_STEP);} else {dual(FIELD_STEP,ef
1=1+1;



if(1>1len-1) {1 =0; }

ks
popMatrix();

// STLEESHUKT

if(setFile !'="" && format =="stl1") {
endRaw();

setFile ="";

println("end");

ks

// cBRZEMICT D
GL gl = pgl.beginGL();
gl.glEnable(GL.GL_BLEND);
gl.glBlendFunc(GL.GL_SRC_ALPHA, GL.GL_ONE_MINUS_SRC_ALPHA);
gl.glDisable(GL.GL_DEPTH_TEST);
pgl.endGLQ);

// QUL JYR—RY MNEEODTHDRE
camera();
gl = pgl.beginGL();

gl.glDisable(GL.GL_DEPTH_TEST);// FE 7 A k Z= a1t
gl.glEnable(GL.GL_BLEND);

gl.glBlendFunc(GL.GL_SRC_ALPHA, GL.GL_ONE_MINUS_SRC_ALPHA);
pgl.endGLQ);

// 3RTTT 4
while (pixelQueueSize > 0){
pixelQueueSize--;



filling3d ( pixelQueuex[pixelQueueSize+1] ,pixelQueuey[pixelQueueSize+1], pixelQueuez[pixelQueueSize+l]);

public float distance(float x1,float yl,float x2,float y2){

return(sgrt((x2-x1)*(x2-x1)+(y2-y1)*(y2-y1)));
ks

// FEERE pl,p2 ZBREREEE p3,pd ZEIEINREL TWSIHZANRDS
public boolean intersection(float x1,float yl,float x2,float y2,float x3,float y3,float x4,float y4){

1f (X1 - x2) * (y3 - yl) + (yl - y2) * (x1 - x3)) * ((Xx1 - x2) * (y4 - y1) + (y1 - y2) * (x1 - x4)) <= 0 &&
(X3 - x4) * (yl -y3) + (y3 -yd) * (x3 - x1)) * ((x3 - x4) * (y2 -y3)+ (3 -yd) * (x3-x2)) <=0) {

return(true); //XEJ 3

}

return(false); //XREULEW

}

void mousePressed(){
mouseok = 0;
if (280 <mouseX && 100 <mouseY &&mouseX <int(screen.width*@.8)-380){
mouseok = 1;

}



void mouseDragged() {
// Camera

if (getFile =="" && setFile =="" && mouseok==1) {
rotx = rotx + (mouseY -pmouseY) * rate;
roty = roty + (mouseX -pmouseX) * rate;

}
}

void mouseWheel(float delta) {
expo = expo + delta*0.1;

void keyReleased() {
if (key==" ") {
physics.removeBehavior(inflate);
ks

ks
void keyPressed() {

// Mouse Pointer Move
if (keyCode==DOWN && my<resolution) { my++; }
if (keyCode==UP && my>1) { my--; }
if  (keyCode==RIGHT && mx<resolution) { mx++; }
if (keyCode==LEFT && mx>1) { mx--; }
if (key=="a' && mz>1) { mz--;}
if  (key=="z' && mz<resolution) { mz++;}
if (key=="0") { xyzarrays[mx-1][my-1][mz-1]
if (key=="1") { xyzarrays[mx-1][my-1][mz-1]=
if  (key=='2") { xyzarrays[mx-1][my-1][mz-1]=

0;}
1}
=2;}

’

\l



if  (key=='3") { xyzarrays[mx-1][my-1][mz-1]=3;}
if  (key=="4") { xyzarrays[mx-1][my-1][mz-1]=4;}
if  (key=='5") { xyzarrays[mx-1][my-1][mz-1]=5;}
if (key=="6") { xyzarrays[mx-1][my-1][mz-1]=6;}
if  (key=="7") { xyzarrays[mx-1][my-1][mz-1]=7;}
if  (key=='8") { xyzarrays[mx-1][my-1][mz-1]=8;}
if  (key=='9") { xyzarrays[mx-1][my-1][mz-1]=9;}
if (keyCode==ENTER) { }
if (key==""") {

inflate=new AttractionBehavior(new Vec3D(), effect_percentage, -0.3f, 0.001f);
physics.addBehavior(inflate);
ks
if (key =="r") {
initPhysics();

private void filling3d (int x,int y,int z) {
xyzarrays[x][Ly][z]=1;

if (y>0){
if (xyzarrays[x][y-1]1[z]==0) {

pixelQueueSize++;
pixelQueuex[pixelQueueSize]

x; pixelQueuey[pixelQueueSize] = y-1; pixelQueuez[pixelQueueSize] =
}
}

if (x<resolution-1){
if (xyzarrays[x+1][y][z]==0) {
pixelQueueSize++;
pixelQueuex[pixelQueueSize]
ks
ks

x+1 ; pixelQueuey[pixelQueueSize] = y ; pixelQueuez[pixelQueueSize] =



}

if (y<resolution-1){
1f (xyzarrays[x][y+1][z]==0) {

pixelQueueSize++;
pixelQueuex[pixelQueueSize] = x; pixelQueuey[pixelQueueSize] = y+1; pixelQueuez[pixelQueueSize]
ks
}
if (x>0) {
if (xyzarrays[x-1][y][z]==0) {
pixelQueueSize++;

pixelQueuex[pixelQueueSize] = x-1; pixelQueuey[pixelQueueSize] = y; pixelQueuez[pixelQueueSize]
ks
ks

if (z<resolution-1) {
if (xyzarrays[x][y][z+1]==0) {

pixelQueueSize++;
pixelQueuex[pixelQueueSize] = x; pixelQueuey[pixelQueueSize] = y; pixelQueuez[pixelQueueSize] =
ks
ks
if (z>0) {
1f (xyzarrays[x]Lly]l[z-1]1==0) {
pixelQueueSize++;
pixelQueuex[pixelQueueSize] = x; pixelQueuey[pixelQueueSize] = y; pixelQueuez[pixelQueueSize] =
ks

public void modelonoff() {

}

if (mod==0) { mod = 1;}else { mod = 0;}

public void tubeonoff() {

}

if (tub==0) { tub = 1;}else { tub = 0;}

z+1;

z-1;



public void make_porus() {
/) R7EILOHEE

for(int q = @; g< poly.f.length; g= q + 1){

int len = txts.lengthQ);

int 1 =

FIELD_STEP = FIELD_SIZE*2/resolution;

for(int k
for(int j
for(in

//X
flo
flo
flo
/7y
flo
flo
flo
//z
flo
flo
flo

if(C

=int((resolution-1)*z_scan/100)+1; k<=resolution; k = k + 1){

= 1; j<
ti=1;

at x = -
at xXx =
at realx

aty = -

at yy =
at realy

at z = -
at zz =

at realz

Xyzarra

=resolution; j = j + 1){
i<=resolution; i = 1 + 1){

FIELD_SIZE + FIELD_STEP*(i - 1);
-FIELD_SIZE + FIELD_STEP*(i);
= (x + xx)/2;

FIELD_SIZE + FIELD_STEP*(j - 1);
-FIELD_SIZE + FIELD_STEP*(j);

= (y + yy)/2;

FIELD_SIZE + FIELD_STEP*(Ck - 1);
-FIELD_SIZE + FIELD_STEP*(k);
= (z + zz2)/2;

ys[i-11[j-110k-1] == 1 || xyzarrays[i-1][j-11[k-1] == -1) {

if Carrays[ql==1){

PVector

PVector

PVector

start=new PVector((poly.f[q].v[3]
(poly.f[q].v[4]
(poly.f[q].v[5]

end=new PVector((poly.f[q].v[3] +
(poly.f[ql.v[4] +
(poly.f[q].v[5] +

+ poly.f[q].v[6]
+ poly.f[q].v[7]
+ poly.f[q].v[8]

+

poly.f[q].v[ 91)/3- poly.f[q].v[@]*porusheight,
poly.f[q].v[1@0])/3- poly.f[q].v[1l]*porusheight,
poly.f[q].v[11])/3- poly.f[q].v[2]*porusheight);

+ +

poly.f[q].v[6] + poly.f[ql.v[ 91)/3+ poly.f[q].v[@]*porusheight,
poly.f[q].v[7] + poly.f[q].v[1@]1)/3+ poly.f[q].v[1l]*porusheight,
poly.f[q].v[8] + poly.f[q].v[11])/3+ poly.f[q].v[2]*porusheight);

boxmin=new PVector(realx,realy,realz);



PVector boxmax=new PVector(realx+FIELD_STEP,realy+FIELD_STEP,realz+FIELD_STEP);

if (intersect(start, end, boxmin, boxmax)==true) { xyzarrays[i-1][j-1][k-1] = 2;}

}

void controlEvent(ControlEvent theEvent) {

// DropdownList is of type ControlGroup.

// A controlEvent will be triggered from inside the ControlGroup class.

// therefore you need to check the originator of the Event with
// if (theEvent.isGroup())
// to avoid an error message thrown by controlP5.

if (theEvent.isGroup()) {
// check if the Event was triggered from a ControlGroup
println(theEvent.getGroup().getValue());
println(theEvent.name());

1f ((theEvent.getGroup().getValue(D==3.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==4.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==6.0) && (theEvent.name()

if ((theEvent.getGroup().getValue(D==1.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==2.0) &_& (theEvent.name()
1f ((theEvent.getGroup().getValue(D==3.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==4.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==5.0) &_& (theEvent.name()
1f ((theEvent.getGroup().getValue(D==6.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==7.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==1.0) && (theEvent.name()
1f ((theEvent.getGroup().getValue(D==2.0) && (theEvent.name()
if ((theEvent.getGroup().getValue(D==1.0) && (theEvent.name()

.equals("EFFECT_ON_SURFACE™)
.equals("EFFECT_ON_SURFACE™)
.equals("EFFECT_ON_SURFACE™)

.equals("FILE™)
.equals("FILE™)
.equals("FILE™)
.equals("FILE™)
.equals("FILE™)
.equals("FILE™)
.equals("FILE™)
.equals("EFFECT_ON_SURFACE™)
.equals("EFFECT_ON_SURFACE™)
.equalsC"EFFECT_ON_VOXEL™)

==true)) {setup(); redraw();}
load_STLQ);}
load_VOXEL_txt();}
load_VXC();}
1="") { save_STLO);}
1="") { save_VOXELtxt(); }
save_VXC(O);?}
==true)) { VOXELIZEQ); }
==true)) { VOXELIZE_FILL(Q); }
==true)) { transparent =true; }el:

==true)) {
==true)) {
==true)) {
==true) &&
==true) &&
==true)) {

==true)) { needlize = 1; }else {
==true)) { sprout
==true)) { inflation = 1; }else -

= 1; }else { s



if
if
if
if
if
if
if

((theEvent.
((theEvent.
((theEvent.
((theEvent.
((theEvent.
((theEvent.
((theEvent.
ks

ks

getGroup().
getGroup().
getGroup().
getGroup().
getGroup().
getGroup().
getGroup().

getValue(D==2

getValue()==3.

getValue()==

getValue()==5.
getValue()==6.

getValue()==7

getValue()==8.

.0) && (theEvent.
0) && (theEvent.
.0) && (theEvent.
@) && (theEvent.
0) && (theEvent.
.0) && (theEvent.
@) && (theEvent.

// TEANDPAASNZRICO=ILINy IZINE XY YR
public synchronized void bit_pattern(String txt) {

txts = txt;
println(txts);

name().
name().
name().
name().
name().
name().
name().

equals("EFFECT_ON_VOXEL™")
equals("EFFECT_ON_VOXEL")
equals("EFFECT_ON_VOXEL")
equals("EFFECT_ON_VOXEL™")
equals("EFFECT_ON_VOXEL")
equals("EFFECT_ON_VOXEL")
equals("EFFECT_ON_VOXEL™")

==true)) { createMesh(); }

==true)) {

tubeon =true; }else {

==true)) { make_porus(); }

==true)) {
==true)) {
==true)) {
==true)) {

noiseon =true; }else {
dualon =true; }else {
sphon =true; }else { s

esoon =true; voxel_disp’



