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Preamble

This document is a supplement to the article Hein, O. & Zangemeister, W. H.
(2017). Topology for gaze analyses - Raw data segmentation. Journal of Eye
Movement Research, 10(1):1, 1-25. The document contains interactive function-
alities. The intention of the interactive part is to give the reader the opportunity
to work with the ideas introduced in the main article in an intuitive way, with-
out the burden of involved mathematics. The expectation is that the interactive
capability of the Adobe R© Reader R© will be very helpful in illustrating complex
ideas.

General usage

The dynamic content can be activated with the buttons below the figures. The
buttons are only visible in on screen reading. Please use the buttons Acti-
vate and Deactivate to ensure smooth behavior.



Spacetime coherence

Fig. 4 serves to evaluate the correspondence between the trajectory in screen
space and its spacetime image representation, img(D). In screen space, gaze
points can be set manually with a left mouse button click. A fixation is modeled
by setting several gaze points near each other. With each gaze point in screen
space the time indexed matrix of combinatorial 2-point distances grows by one
column and one row. Moving the mouse cursor over the matrix’s image repre-
sentation, img(D), the corresponding ordered two-point distances are shown in
screen space as an arrow (the start point in red, the end point in green). The
button Grid displays a grid for img(D). The grid represents the time indexing.
Gaze points can also be set in “continuous” mode, i.e., moving the mouse while
pressing the left mouse button. By moving the mouse with varying speed, a
saccade can be modeled (it takes a little practice).

The video 1 shows the usage. Go into full screen mode by right-clicking on the
video. Press Esc to return into reading mode.

Figure 1: Video showing the interactive trajectory construction

Visual assessment of cluster tendency

The picture viewing paradigm is used to model with the mouse a global / local
scanpath pattern. A scanpath can be modeled by setting single fixation points.
To model the duration the fixations’s location is clicked consecutively. The
number of clicks represents the duration. A “typical” scanpath while looking at
a picture, i.e., central fixation bias → global scanning → local scanning → ... ,
can be modeled this way.

The video 2 shows the usage. Go into full screen mode by right-clicking on the
video. Press Esc to return into reading mode.

Figure 2: Video showing the scanpath construction of “looking at a painting”

Abstract clustering

You can track your own search strategy in fig. 4. After having activated the
figure with the button Activate, the button Switch will display the search screen.


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}




var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton1'){ocgs[i].state=false;}}




The gaze is modeled with the mouse. To model the scanpath of the search
strategy every fixation is modeled with several clicks on an item. The number
of clicks is the fixation’s time. A spacetime pattern encoding the search strategy
in Euclidean screen space will appear below. It is not unlikely for test subjects
to use a random search strategy initially, and then switch to a systematic, row-
by-row search strategy after a while. To reset the content deactivate and then
activate the figure.

The video 3 shows the usage. Go into full screen mode by right-clicking on the
video. Press Esc to return into reading mode.

Figure 3: Video showing the scanpath construction of search paradigm


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton2'){ocgs[i].state=false;}}
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Figure 4: Top: Gaze trajectory (scanpath) in screen space, Bottom: image rep-
resentation of time indexed matrix of combinatorial 2-point distances, img(D)
Artist: Daĺı, Salvador (1904-1989), Title: The Persistence of Memory (La per-
sistance de la memoire), 1931, Medium: Oil on canvas, Dimensions: 9 1/2 x
13” (24.1 x 33 cm), Location: Museum of Modern Art (MoMA) - New York,
Credits: Digital image, The Museum of Modern Art, New York/Scala, Florence



//host.console.show();
//host.console.clear();

//scene.showGrid = true;
//scene.gridMode = "wire";
//scene.gridSize = 8;
scene.showAxes = false;
scene.showOrientationAxes = false;

// Setting name for node
//console.println( "Scene info: number of nodes -> " + scene.nodes.count );
for (var i = 0; i < scene.nodes.count; i++) {
	var name = scene.nodes.getByIndex(i).name;
	//console.println( "Scene info: node /" + i + "/ of type -> " + scene.nodes.getByIndex(i).constructor.name + " has name -> " + name );
	if (name.indexOf("model") > -1) {scene.nodes.getByIndex(i).name = "model"};
	if (name.indexOf("root") > -1) {scene.nodes.getByIndex(i).name = "root"};
	if (name.indexOf("screenEmpty") > -1) {scene.nodes.getByIndex(i).name = "screenEmpty"};
	if (name.indexOf("screenImage") > -1) {scene.nodes.getByIndex(i).name = "screenImage"};
	if (name.indexOf("screenPainting") > -1) {scene.nodes.getByIndex(i).name = "screenPainting"};
	if (name.indexOf("arrowHead") > -1) {scene.nodes.getByIndex(i).name = "arrowHead"};
	if (name.indexOf("arrowShaft") > -1) {scene.nodes.getByIndex(i).name = "arrowShaft"};
	if (name.indexOf("Arrow") > -1) {scene.nodes.getByIndex(i).name = "Arrow"};
};
//console.println();

// Orienting camera
/*
console.println( "Camera info: binding -> " + scene.cameras.getByIndex(0).binding );
scene.cameras.getByIndex(0).binding = "vertical";
console.println( "Camera info: binding -> " + scene.cameras.getByIndex(0).binding );
console.println( "Camera info: view plane size -> " + scene.cameras.getByIndex(0).viewPlaneSize );
var transCamera = scene.cameras.getByIndex(0).transform;
console.println( "Camera info: Camera transform -> " + transCamera );
console.println();
*/

/*
console.println( "Scene info: selected node -> " + scene.selectedNode.name );
console.println();
*/

/*
console.println( "Scene info: number of meshes -> " + scene.meshes.count );
for (var i = 0; i < scene.meshes.count; i++) {
	var name = scene.meshes.getByIndex(i).name;
	console.println( "Mesh info: mesh /" + i + "/ name -> " + name );
	console.println( "Mesh info: mesh /" + i + "/ number of faces -> " + scene.meshes.getByName(name).faceCount );
	var bb = scene.meshes.getByIndex(i).computeBoundingBox();
	console.println( "Mesh info: bounding box center -> " + bb.center );
	console.println( "Mesh info: bounding box corner min -> " + bb.min );
	console.println( "Mesh info: bounding box corner max -> " + bb.max );
};
console.println();
*/

/*
console.println( scene.nodes.getByName("surface").name );
console.println( scene.nodes.getByName("arrow").transform );
console.println( scene.meshes.getByName("surface").name );
var mat = scene.meshes.getByName("surface").material;
console.println( "Scene info: material name " + mat.name );
console.println( "Scene info: colors" );
console.println( "Scene info: diffuseColor = " + mat.diffuseColor );
console.println( "Scene info: emissiveColor = " + mat.emissiveColor );
console.println( "Scene info: ambientColor = " + mat.ambientColor );
console.println( "Scene info: specularColor = " + mat.specularColor );
console.println( "Scene info: specularStrength = " + mat.specularStrength );
console.println( "Scene info: opacity = " + mat.opacity );
console.println();
*/

/*
for (var i = 0; i < scene.meshes.count-1; i++) {
	scene.meshes.getByIndex(i).visible = false;
}
*/

/*
console.println( "Scene info: number of materials -> " + scene.materials.count );
// Observe range i avoiding to change the opacity of the default material and screen and ticks
for (var i = 0; i < scene.materials.count; i++) {
	var mat = scene.materials.getByIndex(i);

	console.println( "Scene info: material /" + i + "/ name -> " + mat.name );
	console.println( "Scene info: diffuseColor -> " + mat.diffuseColor );
	console.println( "Scene info: emissiveColor -> " + mat.emissiveColor );
	console.println( "Scene info: ambientColor -> " + mat.ambientColor );
	console.println( "Scene info: specularColor -> " + mat.specularColor );
	console.println( "Scene info: specularStrength -> " + mat.specularStrength );
	console.println( "Scene info: opacity -> " + mat.opacity );
	console.println();

//	mat.diffuseColor.set(0,0,0);
//	mat.ambientColor.set(0,0,0);
//	mat.emissiveColor.set(1,0,0);
//	mat.specularColor.set(0,0,0);
//	mat.specularStrength = 0;
//	mat.opacity = 1;
};
*/

/*
for (var i = 0; i < scene.meshes.length; i++) {
	console.println( "Scene info: mesh /" + i + "/ name -> " + scene.meshes[i].name );
	var mat = scene.meshes.getByIndex(i).material;
	console.println( "Scene info: mesh /" + i + "/ material name -> " + mat.name );
	console.println( "Scene info: diffuseColor -> " + mat.diffuseColor );
	console.println( "Scene info: emissiveColor -> " + mat.emissiveColor );
	console.println( "Scene info: ambientColor -> " + mat.ambientColor );
	console.println( "Scene info: specularColor -> " + mat.specularColor );
	console.println( "Scene info: specularStrength -> " + mat.specularStrength );
	console.println( "Scene info: opacity -> " + mat.opacity );
	console.println();
};
*/

var matScreenEmpty = scene.meshes.getByName("screenEmpty").material;
matScreenEmpty.diffuseColor.set(0,0,0);
matScreenEmpty.ambientColor.set(0,0,0);
matScreenEmpty.emissiveColor.set(1,1,1);
matScreenEmpty.specularColor.set(0,0,0);
matScreenEmpty.specularStrength = 0;
matScreenEmpty.opacity = 1;
/*
console.println( "Scene info: mesh screenEmpty material name -> " + matScreen.name );
console.println( "Scene info: mesh screenEmpty diffuseColor -> " + matScreen.diffuseColor );
console.println( "Scene info: mesh screenEmpty emissiveColor -> " + matScreen.emissiveColor );
console.println( "Scene info: mesh screenEmpty ambientColor -> " + matScreen.ambientColor );
console.println( "Scene info: mesh screenEmpty specularColor -> " + matScreen.specularColor );
console.println( "Scene info: mesh screenEmpty specularStrength -> " + matScreen.specularStrength );
console.println( "Scene info: mesh screenEmpty opacity -> " + matScreen.opacity );
console.println();
*/

var screenEmpty = scene.meshes.getByName("screenEmpty");
screenEmpty.visible = true;

var screenImage = scene.meshes.getByName("screenImage");
screenImage.visible = false;

var screenPainting = scene.meshes.getByName("screenPainting");
screenPainting.visible = false;

/*
var matAS = scene.meshes.getByName("arrowShaft").material;
matAS.diffuseColor.set(0,0,0);
matAS.ambientColor.set(0,0,0);
matAS.emissiveColor.set(0,0,1);
matAS.specularColor.set(0,0,0);
matAS.specularStrength = 0;
matAS.opacity = 1.0;
console.println( "Scene info: mesh arrowShaft material name -> " + matAS.name );
console.println( "Scene info: mesh arrowShaft diffuseColor -> " + matAS.diffuseColor );
console.println( "Scene info: mesh arrowShaft emissiveColor -> " + matAS.emissiveColor );
console.println( "Scene info: mesh arrowShaft ambientColor -> " + matAS.ambientColor );
console.println( "Scene info: mesh arrowShaft specularColor -> " + matAS.specularColor );
console.println( "Scene info: mesh arrowShaft specularStrength -> " + matAS.specularStrength );
console.println( "Scene info: mesh arrowShaft opacity -> " + matAS.opacity );
console.println();
*/

/*
var matAH = scene.meshes.getByName("arrowHead").material;
matAH.diffuseColor.set(0,0,0);
matAH.ambientColor.set(0,0,0);
matAH.emissiveColor.set(1,1,0);
matAH.specularColor.set(0,0,0);
matAH.specularStrength = 0;
matAH.opacity = 1.0;
console.println( "Scene info: mesh arrowHead material name -> " + matAH.name );
console.println( "Scene info: mesh arrowHead diffuseColor -> " + matAH.diffuseColor );
console.println( "Scene info: mesh arrowHead emissiveColor -> " + matAH.emissiveColor );
console.println( "Scene info: mesh arrowHead ambientColor -> " + matAH.ambientColor );
console.println( "Scene info: mesh arrowHead specularColor -> " + matAH.specularColor );
console.println( "Scene info: mesh arrowHead specularStrength -> " + matAH.specularStrength );
console.println( "Scene info: mesh arrowHead opacity -> " + matAH.opacity );
console.println();
*/

var matArrow = scene.meshes.getByName("Arrow").material;
matArrow.diffuseColor.set(0,0,0);
matArrow.ambientColor.set(0,0,0);
matArrow.emissiveColor.set(0,0,1);
matArrow.specularColor.set(0,0,0);
matArrow.specularStrength = 0;
matArrow.opacity = 1.0;
/*
console.println( "Mesh Arrow material name -> " + matArrow.name );
console.println( "Mesh Arrow diffuseColor -> " + matArrow.diffuseColor );
console.println( "Mesh Arrow emissiveColor -> " + matArrow.emissiveColor );
console.println( "Mesh Arrow ambientColor -> " + matArrow.ambientColor );
console.println( "Mesh Arrow specularColor -> " + matArrow.specularColor );
console.println( "Mesh Arrow specularStrength -> " + matArrow.specularStrength );
console.println( "Mesh Arrow opacity -> " + matArrow.opacity );
console.println();
*/

/*
console.println( "Nodes: " + scene.nodes.count );
for (var i = 0; i < scene.nodes.count; i++) {
	var name = scene.nodes.getByIndex(i).name;
	var type = scene.nodes.getByIndex(i).constructor.name;
	var faces = scene.nodes.getByIndex(i).faceCount;
	console.println( "Scene node /" + i + "/ name: " + name + " type: " + type + " faces: " + faces );
};
console.println( "------------------------------------------------" );
*/

/*
if (host.annotRM["stImgDyn"].activated) {
	var translate = new Matrix4x4();
	translate.translateInPlace(new Vector3(15,15,-0.01));
	host.annotRM["stImgDyn"].context3D.scene.createSquareMesh(30,30,"flat");
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").transform.set(translate);
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.diffuseColor.set(0,0,0);
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.ambientColor.set(0,0,0);
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.emissiveColor.set(0,0,0.9);
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.specularColor.set(0,0,0);
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.specularStrength = 0;
	host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").material.opacity = 0.1;
	//host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("flat").setColor(0,0,0.1);
}
*/

/*
mySelectionEventHandler = new SelectionEventHandler();
runtime.addEventHandler( mySelectionEventHandler );
mySelectionEventHandler.onEvent = function( event )
{
	console.println( "Selection event info: node -> " + event.node.name );
	console.println( "Scene info: selected node -> " + scene.selectedNode.name );
	scene.selectedNode = null;
	scene.update();
	console.println( "Scene info: selected node -> " + scene.selectedNode.name );
}

myRenderEventHandler = new RenderEventHandler();
runtime.addEventHandler( myRenderEventHandler );
myRenderEventHandler.onEvent = function( event )
{
	console.println( "Render info: Render event -> " );
	console.println( "Camera info: Camera transform -> " + scene.cameras.getByIndex(0).transform );
	scene.cameras.getByIndex(0).transform = transCamera;
	scene.update();
	scene.cameras.getByIndex(0).position = new Vector3(100,200,300);
	console.println( "Camera info: Camera transform -> " + scene.cameras.getByIndex(0).transform );
}

myCameraEventHandler = new CameraEventHandler();
runtime.addEventHandler( myCameraEventHandler );
myCameraEventHandler.onEvent = function( event )
{
	console.println( "Camera info: Camera event, camera  transform -> " + scene.cameras.getByIndex(0).transform );
}
*/

/*
mouseHandlerFixView = new MouseEventHandler();
mouseHandlerFixView.onMouseMove = true;
runtime.addEventHandler( mouseHandlerFixView );
mouseHandlerFixView.onEvent = function ( event )
{
	if (event.leftButtonDown) {
		runtime.setView(0,false);
		if ( viewState == 0 ) {
			screenEmpty.visible = true;
			screenImage.visible = false;
		}
		else {
			screenEmpty.visible = false;
			screenImage.visible = true;
		}
	}
}
*/

runtime.overrideNavTools = true;
runtime.overrideSelection = true;
runtime.overrideScrollWheel = true;

var maxDist = 300;
var actNumGP = 0;
var pathData = [];
var viewState = 0;

myMouseHandler = new MouseEventHandler();
myMouseHandler.onMouseDown = true;
myMouseHandler.onMouseMove = true;
//myMouseHandler.target = scene.meshes.getByName("screen");
runtime.addEventHandler( myMouseHandler );
myMouseHandler.onEvent = function( event )
{
	//runtime.setView(0,false);

	//console.println( "Runtime info: instances -> " + runtime.instances );
	//console.println( "Runtime info: canvasCount -> " + runtime.canvasCount );

	if ( viewState == 0 ) {
		screenEmpty.visible = true;
		screenImage.visible = false;
		screenPainting.visible = false;
	}
	if ( viewState == 1 ) {
		screenEmpty.visible = false;
		screenImage.visible = true;
		screenPainting.visible = false;
	}
	if ( viewState == 2 ) {
		screenEmpty.visible = false;
		screenImage.visible = false;
		screenPainting.visible = true;
	}
	

	if (host.annotRM["canvas"].activated)
	{
		/*
		console.println( "Info: Hit document on -> (" + host.mouseX + "," + host.mouseY + ")" );
		console.println( "Info: Hit canvas on -> (" + event.mouseX + ","+ event.mouseY + ")" );
		console.println( "Event info: number of hits " + event.hits.length );
		for (var i = 0; i < event.hits.length; i++) {
			console.println( "Info: Hit scene object -> " + event.hits[i].target.name );
			console.println( "Info: Hit scene object on -> (" + event.hits[i].position.x + "," + event.hits[i].position.y + ")" );
			console.println( "Info: Hit cell -> (" + Math.floor(event.hits[i].position.x) + "," + Math.floor(event.hits[i].position.y) +")" );
			console.println();
		}
		*/

		if (event.leftButtonDown == false) {return};

		for (var i = 0; i < event.hits.length; i++) {
			//console.println( "Info: Hit object -> " + event.hits[i].target.name );

			if (event.hits[i].target.name == "screenEmpty" || event.hits[i].target.name == "screenImage" || event.hits[i].target.name == "screenPainting") {
				var x = Math.floor(event.hits[i].position.x);
				var y = Math.floor(event.hits[i].position.y);
				//console.println( "Info: Hit screen on cell (" + x + "," + y +")" );
				//console.println( "Info: Actual number of gaze points -> " + actNumGP );
				if (actNumGP > 299) { host.app.alert("Maximum number of gaze points reached (#300)!"); return; }
				var gp = new Vector3(x,y,0);
				pathData.push(gp);
				actNumGP = pathData.length;

				// Setting gaze point on screen
				var gpName = (pathData.length-1).toString();
				var translate = new Matrix4x4();
				translate.translateInPlace(new Vector3(x+0.5,y+0.5,0));
				var sp = scene.createSquareMesh(1,1,gpName);
				sp.hitEnabled = false;
				sp.transform.set(translate);
				sp.material.diffuseColor.set(0,0,0);
				sp.material.ambientColor.set(0,0,0);
				sp.material.emissiveColor.set(0,0,0);
				sp.material.specularColor.set(0,0,0);
				sp.material.specularStrength = 0;
				sp.material.opacity = 1;
				runtime.refresh();

				/*
				// Setting spacetime in on canvas mode
				for (var i = 0; i < pathData.length; i++) {
					var dist = Math.sqrt( Math.pow(gp.x - pathData[i].x, 2) + Math.pow(gp.y - pathData[i].y, 2) );
					var greyVal = dist/maxDist;
					var distColor = new Color(greyVal, greyVal, greyVal);
					var stpName = (pathData.length-1).toString() + "-" + i.toString();
					var stpMesh = scene.createSquareMesh(1,1,stpName);
					var stpTranslate = new Matrix4x4();
					stpTranslate.translateInPlace( new Vector3(pathData.length-1+0.5,i+0.5-30,0) );
					stpMesh.transform.set(stpTranslate);
					//stpMesh.setColor(distColor);
					stpMesh.material.diffuseColor.set(0,0,0);
					stpMesh.material.ambientColor.set(0,0,0);
					stpMesh.material.emissiveColor.set(distColor);
					stpMesh.material.specularColor.set(0,0,0);
					stpMesh.material.specularStrength = 0;
					stpMesh.material.opacity = 1;
				}
				*/

				if (host.annotRM["stImgDyn"].activated) {
					for (var i = 0; i < pathData.length; i++) {
						var dist = Math.sqrt( Math.pow(gp.x - pathData[i].x, 2) + Math.pow(gp.y - pathData[i].y, 2) );
						var greyVal = dist/maxDist;
						//console.println( "dist -> " + dist + " maxDist -> " + maxDist + " greyVal -> " + greyVal );
						var distColor = new Color(greyVal, greyVal, greyVal);

						/*
						var stpName = (pathData.length-1).toString() + "-" + i.toString();
						var stpMesh = host.annotRM["stImgDyn"].context3D.scene.createSquareMesh(1,1,stpName);
						var stpTranslate = new Matrix4x4();
						stpTranslate.translateInPlace( new Vector3(pathData.length-1+0.5,i+0.5,0) );
						stpMesh.transform.set(stpTranslate);
						//stpMesh.setColor(distColor);
						stpMesh.material.diffuseColor.set(0,0,0);
						stpMesh.material.ambientColor.set(0,0,0);
						stpMesh.material.emissiveColor.set(distColor);
						stpMesh.material.specularColor.set(0,0,0);
						stpMesh.material.specularStrength = 0;
						stpMesh.material.opacity = 1;
						*/

						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(distColor, (pathData.length - 1)*300 + i);
						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(distColor, i*300 + pathData.length - 1);

						/*
						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(new Color(1,0,0), 0);
						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(new Color(0,1,0), 1);
						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(new Color(0,0,1), 2);
						host.annotRM["stImgDyn"].context3D.scene.nodes.getByName("node").setColor(new Color(0,1,1), 3);
						*/

					}
				}
			}

			/*
			// In scene intergrated spacetime
			if (event.hits[i].target.name.indexOf("-") > -1) {
				console.println( "Event info: hit spacetime point -> " + event.hits[i].target.name );

				var hitX = Math.floor(event.hits[i].position.x);
				var hitY = Math.floor(event.hits[i].position.y);
				console.println( "Event info: hit x,y -> " + hitX + "," + hitY );
				var stpNameHit = hitX.toString() + "-" + (hitY+30).toString();
				console.println( "Event info: stpNameHit -> " + stpNameHit );
				var start = scene.meshes.getByName(hitX.toString()).transform.translation;
				var stop = scene.meshes.getByName((hitY+30).toString()).transform.translation;
				console.println( "Event info: translation start -> " + start );
				console.println( "Event info: translation stop -> " + stop );

				var vec = stop.subtract(start);
				//console.println( "Event info: translation -> " + vec + " distance -> " + vec.length );

				if (vec.length > 0) {
					var sinPhi = vec.y / vec.length;
					var phi = Math.asin(sinPhi);
					if (vec.x < 0) {
						phi = -1 * phi + Math.PI;
					}
				}
				//console.println( "Event info: phi -> " + phi );

				var transf = new Matrix4x4();
				transf.scaleInPlace(vec.length-1+0.5, 1, 1);
				transf.rotateAboutZInPlace(phi);
				transf.translateInPlace(start);		
				//console.println( "Event info: transform -> " + transf );
				scene.nodes.getByName("arrowShaft").transform.set(transf);
				var transfAH = new Matrix4x4();
				transfAH.rotateAboutZInPlace(phi);
				transfAH.translateInPlace(stop);		
				//console.println( "Event info: transform -> " + transfAH );
				scene.nodes.getByName("arrowHead").transform.set(transfAH);
			}
			*/
		}

	/*
	if (host.annotRM["stImgDyn"].activated) {
		for (var i = 0; i < pathData.length; i++) {
			console.println( "stImgDyn info: " + "activated -> " + host.annotRM["stImgDyn"].activated );

			var dist = Math.sqrt( Math.pow(gp.x - pathData[i].x, 2) + Math.pow(gp.y - pathData[i].y, 2) );
			var greyVal = dist/maxDist;
			var distColor = new Color(greyVal, greyVal, greyVal);
			var stpName = (pathData.length-1).toString() + "-" + i.toString();
			//var stpMesh = host.annotRM["stImgDyn"].context3D.scene.createSquareMesh(1,1,stpName);
			//var stpTranslate = new Matrix4x4();
			//stpTranslate.translateInPlace( new Vector3(pathData.length-1+0.5,i+0.5,0) );
			//stpMesh.transform.set(stpTranslate);
			var stpMesh = scene.createSquareMesh(1,1,stpName);
			var stpTranslate = new Matrix4x4();
			stpTranslate.translateInPlace( new Vector3(pathData.length-1+0.5,i+0.5-30,0) );
			stpMesh.transform.set(stpTranslate);

			//stpMesh.setColor(distColor);
			stpMesh.material.diffuseColor.set(0,0,0);
			stpMesh.material.ambientColor.set(0,0,0);
			stpMesh.material.emissiveColor.set(distColor);
			stpMesh.material.specularColor.set(0,0,0);
			stpMesh.material.specularStrength = 0;
			stpMesh.material.opacity = 1;		
		}
	}
	*/
	
	host.annotRM["stImgDyn"].context3D.scene.cameras.getByIndex(0).projectionType = "orthographic";
	host.annotRM["stImgDyn"].context3D.scene.cameras.getByIndex(0).viewPlaneSize = actNumGP;
	host.annotRM["stImgDyn"].context3D.scene.cameras.getByIndex(0).transform.set(-1*0,1,0,0, -1,1*0,0,0, 0,0,-1,0, actNumGP/2,actNumGP/2,1,1);

	/*
	host.annotRM["stImgDyn"].context3D.scene.selectedNode = host.annotRM["stImgDyn"].context3D.scene.meshes.getByName("node");
	scene.update();
	runtime.refresh();
	host.annotRM["stImgDyn"].context3D.scene.selectedNode = undefined;
	*/

	}
	
	/*
	var siteXY = actNumGP / 2;
	var siteZ = host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).position.z;
	var position = new Vector3(siteXY, siteXY, siteZ);
	var direction = new Vector3(0, 0, -1);
	var up = new Vector3(0, 1, 0);
	host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).transform.set(-1,0,0,0,0,1,0,0,0,0,-1,0,siteXY,siteXY,siteZ,1);
	host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).viewPlaneSize = actNumGP;
	console.println( "Camera info: transform -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).transform );
	console.println( "Camera info: binding -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).binding );
	console.println( "Camera info: bindingScaleValue -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).bindingScaleValue );
	console.println( "Camera info: position -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).position );
	console.println( "Camera info: up -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).up );
	console.println( "Camera info: upLocal -> " + host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).upLocal );
	//host.annotRM["stImgDyn"].context3D.scene.nodes.getByIndex(0).transform.setView(position, direction, up);
	*/
}

function switchDisplay ( ) {
		if ( viewState == 0 ) { viewState = 1; screenEmpty.visible = false; screenImage.visible = true;  screenPainting.visible = false; return}
		if ( viewState == 1 ) { viewState = 2; screenEmpty.visible = false; screenImage.visible = false; screenPainting.visible = true; return}
		if ( viewState == 2 ) { viewState = 0; screenEmpty.visible = true;  screenImage.visible = false; screenPainting.visible = false; return}
}

function clearAll () {
	console.println ( "Scene meshes count -> " + scene.meshes.count );
	for (var i = scene.meshes.count - 1; i >= 0; i--) {
		console.println ( "Scene mesh /" + i + "/ name -> " + scene.meshes.getByIndex(i).name );
		console.println ( "Scene mesh /" + i + "/ name indexOf 0 -> " + scene.meshes.getByIndex(i).name.indexOf("0") );
		if ( scene.meshes.getByIndex(i).name.indexOf("0") > -1 ) { scene.meshes.removeByIndex(i); }
		console.println ( "Info: Scene meshes count -> " + scene.meshes.count );
	}
	for (var i = scene.nodes.count - 1; i >= 0; i--) {
		console.println ( "Scene node /" + i + "/ name -> " + scene.nodes.getByIndex(i).name );
		scene.selectedNode = scene.nodes.getByIndex(i);
		scene.selectedNode = undefined;
	}
	//scene.update();
	//runtime.refresh();
}



////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012--today, Alexander Grahn
//
// 3Dmenu.js
//
// version 20140923
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript used by media9.sty
//
// Extended functionality of the (right click) context menu of 3D annotations.
//
//  1.) Adds the following items to the 3D context menu:
//
//   * `Generate Default View'
//
//      Finds good default camera settings, returned as options for use with
//      the \includemedia command.
//
//   * `Get Current View'
//
//      Determines camera, cross section and part settings of the current view,
//      returned as `VIEW' section that can be copied into a views file of
//      additional views. The views file is inserted using the `3Dviews' option
//      of \includemedia.
//
//   * `Cross Section'
//
//      Toggle switch to add or remove a cross section into or from the current
//      view. The cross section can be moved in the x, y, z directions using x,
//      y, z and X, Y, Z keys on the keyboard, be tilted against and spun
//      around the upright Z axis using the Up/Down and Left/Right arrow keys
//      and caled using the s and S keys.
//
//  2.) Enables manipulation of position and orientation of indiviual parts and
//      groups of parts in the 3D scene. Parts which have been selected with the
//      mouse can be scaled moved around and rotated like the cross section as
//      described above. To spin the parts around their local up-axis, keep
//      Control key pressed while using the Up/Down and Left/Right arrow keys.
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License, either version 1.3
// of this license or (at your option) any later version.
// The latest version of this license is in
//   http://www.latex-project.org/lppl.txt
// and version 1.3 or later is part of all distributions of LaTeX
// version 2005/12/01 or later.
//
// This work has the LPPL maintenance status `maintained'.
//
// The Current Maintainer of this work is A. Grahn.
//
// The code borrows heavily from Bernd Gaertners `Miniball' software,
// originally written in C++, for computing the smallest enclosing ball of a
// set of points; see: http://www.inf.ethz.ch/personal/gaertner/miniball.html
//
////////////////////////////////////////////////////////////////////////////////
//host.console.show();

//constructor for doubly linked list
function List(){
  this.first_node=null;
  this.last_node=new Node(undefined);
}
List.prototype.push_back=function(x){
  var new_node=new Node(x);
  if(this.first_node==null){
    this.first_node=new_node;
    new_node.prev=null;
  }else{
    new_node.prev=this.last_node.prev;
    new_node.prev.next=new_node;
  }
  new_node.next=this.last_node;
  this.last_node.prev=new_node;
};
List.prototype.move_to_front=function(it){
  var node=it.get();
  if(node.next!=null && node.prev!=null){
    node.next.prev=node.prev;
    node.prev.next=node.next;
    node.prev=null;
    node.next=this.first_node;
    this.first_node.prev=node;
    this.first_node=node;
  }
};
List.prototype.begin=function(){
  var i=new Iterator();
  i.target=this.first_node;
  return(i);
};
List.prototype.end=function(){
  var i=new Iterator();
  i.target=this.last_node;
  return(i);
};
function Iterator(it){
  if( it!=undefined ){
    this.target=it.target;
  }else {
    this.target=null;
  }
}
Iterator.prototype.set=function(it){this.target=it.target;};
Iterator.prototype.get=function(){return(this.target);};
Iterator.prototype.deref=function(){return(this.target.data);};
Iterator.prototype.incr=function(){
  if(this.target.next!=null) this.target=this.target.next;
};
//constructor for node objects that populate the linked list
function Node(x){
  this.prev=null;
  this.next=null;
  this.data=x;
}
function sqr(r){return(r*r);}//helper function

//Miniball algorithm by B. Gaertner
function Basis(){
  this.m=0;
  this.q0=new Array(3);
  this.z=new Array(4);
  this.f=new Array(4);
  this.v=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.a=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.c=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.sqr_r=new Array(4);
  this.current_c=this.c[0];
  this.current_sqr_r=0;
  this.reset();
}
Basis.prototype.center=function(){return(this.current_c);};
Basis.prototype.size=function(){return(this.m);};
Basis.prototype.pop=function(){--this.m;};
Basis.prototype.excess=function(p){
  var e=-this.current_sqr_r;
  for(var k=0;k<3;++k){
    e+=sqr(p[k]-this.current_c[k]);
  }
  return(e);
};
Basis.prototype.reset=function(){
  this.m=0;
  for(var j=0;j<3;++j){
    this.c[0][j]=0;
  }
  this.current_c=this.c[0];
  this.current_sqr_r=-1;
};
Basis.prototype.push=function(p){
  var i, j;
  var eps=1e-32;
  if(this.m==0){
    for(i=0;i<3;++i){
      this.q0[i]=p[i];
    }
    for(i=0;i<3;++i){
      this.c[0][i]=this.q0[i];
    }
    this.sqr_r[0]=0;
  }else {
    for(i=0;i<3;++i){
      this.v[this.m][i]=p[i]-this.q0[i];
    }
    for(i=1;i<this.m;++i){
      this.a[this.m][i]=0;
      for(j=0;j<3;++j){
        this.a[this.m][i]+=this.v[i][j]*this.v[this.m][j];
      }
      this.a[this.m][i]*=(2/this.z[i]);
    }
    for(i=1;i<this.m;++i){
      for(j=0;j<3;++j){
        this.v[this.m][j]-=this.a[this.m][i]*this.v[i][j];
      }
    }
    this.z[this.m]=0;
    for(j=0;j<3;++j){
      this.z[this.m]+=sqr(this.v[this.m][j]);
    }
    this.z[this.m]*=2;
    if(this.z[this.m]<eps*this.current_sqr_r) return(false);
    var e=-this.sqr_r[this.m-1];
    for(i=0;i<3;++i){
      e+=sqr(p[i]-this.c[this.m-1][i]);
    }
    this.f[this.m]=e/this.z[this.m];
    for(i=0;i<3;++i){
      this.c[this.m][i]=this.c[this.m-1][i]+this.f[this.m]*this.v[this.m][i];
    }
    this.sqr_r[this.m]=this.sqr_r[this.m-1]+e*this.f[this.m]/2;
  }
  this.current_c=this.c[this.m];
  this.current_sqr_r=this.sqr_r[this.m];
  ++this.m;
  return(true);
};
function Miniball(){
  this.L=new List();
  this.B=new Basis();
  this.support_end=new Iterator();
}
Miniball.prototype.mtf_mb=function(it){
  var i=new Iterator(it);
  this.support_end.set(this.L.begin());
  if((this.B.size())==4) return;
  for(var k=new Iterator(this.L.begin());k.get()!=i.get();){
    var j=new Iterator(k);
    k.incr();
    if(this.B.excess(j.deref()) > 0){
      if(this.B.push(j.deref())){
        this.mtf_mb(j);
        this.B.pop();
        if(this.support_end.get()==j.get())
          this.support_end.incr();
        this.L.move_to_front(j);
      }
    }
  }
};
Miniball.prototype.check_in=function(b){
  this.L.push_back(b);
};
Miniball.prototype.build=function(){
  this.B.reset();
  this.support_end.set(this.L.begin());
  this.mtf_mb(this.L.end());
};
Miniball.prototype.center=function(){
  return(this.B.center());
};
Miniball.prototype.radius=function(){
  return(Math.sqrt(this.B.current_sqr_r));
};

//functions called by menu items
function calc3Dopts () {
  //create Miniball object
  var mb=new Miniball();
  //auxiliary vector
  var corner=new Vector3();
  //iterate over all visible mesh nodes in the scene
  for(i=0;i<scene.meshes.count;i++){
    var mesh=scene.meshes.getByIndex(i);
    if(!mesh.visible) continue;
    //local to parent transformation matrix
    var trans=mesh.transform;
    //build local to world transformation matrix by recursively
    //multiplying the parent's transf. matrix on the right
    var parent=mesh.parent;
    while(parent.transform){
      trans=trans.multiply(parent.transform);
      parent=parent.parent;
    }
    //get the bbox of the mesh (local coordinates)
    var bbox=mesh.computeBoundingBox();
    //transform the local bounding box corner coordinates to
    //world coordinates for bounding sphere determination
    //BBox.min
    corner.set(bbox.min);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //BBox.max
    corner.set(bbox.max);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //remaining six BBox corners
    corner.set(bbox.min.x, bbox.max.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
  }
  //compute the smallest enclosing bounding sphere
  mb.build();
  //
  //current camera settings
  //
  var camera=scene.cameras.getByIndex(0);
  var res=''; //initialize result string
  //aperture angle of the virtual camera (perspective projection) *or*
  //orthographic scale (orthographic projection)
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov*180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('\n3Daac=%s,', aac);
  }else{
      camera.viewPlaneSize=2.*mb.radius();
      res+=host.util.printf('\n3Dortho=%s,', 1./camera.viewPlaneSize);
  }
  //camera roll
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('\n3Droll=%s,',roll);
  //target to camera vector
  var c2c=new Vector3();
  c2c.set(camera.position);
  c2c.subtractInPlace(camera.targetPosition);
  c2c.normalize();
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('\n3Dc2c=%s %s %s,', c2c.x, c2c.y, c2c.z);
  //
  //new camera settings
  //
  //bounding sphere centre --> new camera target
  var coo=new Vector3();
  coo.set((mb.center())[0], (mb.center())[1], (mb.center())[2]);
  if(coo.length)
    res+=host.util.printf('\n3Dcoo=%s %s %s,', coo.x, coo.y, coo.z);
  //radius of orbit
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var roo=mb.radius()/ Math.sin(aac * Math.PI/ 360.);
  }else{
    //orthographic projection
    var roo=mb.radius();
  }
  res+=host.util.printf('\n3Droo=%s,', roo);
  //update camera settings in the viewer
  var currol=camera.roll;
  camera.targetPosition.set(coo);
  camera.position.set(coo.add(c2c.scale(roo)));
  camera.roll=currol;
  //determine background colour
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('\n3Dbg=%s %s %s,', rgb.r, rgb.g, rgb.b);
  //determine lighting scheme
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+=host.util.printf('\n3Dlights=%s,', curlights);
  //determine global render mode
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      currender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      currender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      currender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      currender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      currender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      currender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      currender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      currender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      currender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      currender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      currender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      currender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      currender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      currender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      currender='HiddenWireframe';break;
  }
  if(currender!='Solid')
    res+=host.util.printf('\n3Drender=%s,', currender);
  //write result string to the console
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Copy and paste the following text to the\n'+
    '%% option list of \\includemedia!\n%%' + res + '\n');
}

function get3Dview () {
  var camera=scene.cameras.getByIndex(0);
  var coo=camera.targetPosition;
  var c2c=camera.position.subtract(coo);
  var roo=c2c.length;
  c2c.normalize();
  var res='VIEW%=insert optional name here\n';
  if(!(coo.x==0 && coo.y==0 && coo.z==0))
    res+=host.util.printf('  COO=%s %s %s\n', coo.x, coo.y, coo.z);
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('  C2C=%s %s %s\n', c2c.x, c2c.y, c2c.z);
  if(roo > 1e-9)
    res+=host.util.printf('  ROO=%s\n', roo);
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('  ROLL=%s\n', roll);
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov * 180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('  AAC=%s\n', aac);
  }else{
    if(host.util.printf('%.4f', camera.viewPlaneSize)!=1)
      res+=host.util.printf('  ORTHO=%s\n', 1./camera.viewPlaneSize);
  }
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('  BGCOLOR=%s %s %s\n', rgb.r, rgb.g, rgb.b);
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+='  LIGHTS='+curlights+'\n';
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      defaultrender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      defaultrender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      defaultrender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      defaultrender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      defaultrender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      defaultrender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      defaultrender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      defaultrender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      defaultrender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      defaultrender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      defaultrender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      defaultrender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      defaultrender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      defaultrender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      defaultrender='HiddenWireframe';break;
  }
  if(defaultrender!='Solid')
    res+='  RENDERMODE='+defaultrender+'\n';

  //detect existing Clipping Plane (3D Cross Section)
  var clip=null;
  if(
    clip=scene.nodes.getByName('$$$$$$')||
    clip=scene.nodes.getByName('Clipping Plane')
  );
  for(var i=0;i<scene.nodes.count;i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd==clip||nd.name=='') continue;
    var ndUTFName='';
    for (var j=0; j<nd.name.length; j++) {
      var theUnicode = nd.name.charCodeAt(j).toString(16);
      while (theUnicode.length<4) theUnicode = '0' + theUnicode;
      ndUTFName += theUnicode;
    }
    var end=nd.name.lastIndexOf('.');
    if(end>0) var ndUserName=nd.name.substr(0,end);
    else var ndUserName=nd.name;
    respart='  PART='+ndUserName+'\n';
    respart+='    UTF16NAME='+ndUTFName+'\n';
    defaultvals=true;
    if(!nd.visible){
      respart+='    VISIBLE=false\n';
      defaultvals=false;
    }
    if(nd.opacity<1.0){
      respart+='    OPACITY='+nd.opacity+'\n';
      defaultvals=false;
    }
    if(nd.constructor.name=='Mesh'){
      currender=defaultrender;
      switch(nd.renderMode){
        case scene.RENDER_MODE_BOUNDING_BOX:
          currender='BoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
          currender='TransparentBoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
          currender='TransparentBoundingBoxOutline';break;
        case scene.RENDER_MODE_VERTICES:
          currender='Vertices';break;
        case scene.RENDER_MODE_SHADED_VERTICES:
          currender='ShadedVertices';break;
        case scene.RENDER_MODE_WIREFRAME:
          currender='Wireframe';break;
        case scene.RENDER_MODE_SHADED_WIREFRAME:
          currender='ShadedWireframe';break;
        case scene.RENDER_MODE_SOLID:
          currender='Solid';break;
        case scene.RENDER_MODE_TRANSPARENT:
          currender='Transparent';break;
        case scene.RENDER_MODE_SOLID_WIREFRAME:
          currender='SolidWireframe';break;
        case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
          currender='TransparentWireframe';break;
        case scene.RENDER_MODE_ILLUSTRATION:
          currender='Illustration';break;
        case scene.RENDER_MODE_SOLID_OUTLINE:
          currender='SolidOutline';break;
        case scene.RENDER_MODE_SHADED_ILLUSTRATION:
          currender='ShadedIllustration';break;
        case scene.RENDER_MODE_HIDDEN_WIREFRAME:
          currender='HiddenWireframe';break;
        //case scene.RENDER_MODE_DEFAULT:
        //  currender='Default';break;
      }
      if(currender!=defaultrender){
        respart+='    RENDERMODE='+currender+'\n';
        defaultvals=false;
      }
    }
    if(origtrans[nd.name]&&!nd.transform.isEqual(origtrans[nd.name])){
      var lvec=nd.transform.transformDirection(new Vector3(1,0,0));
      var uvec=nd.transform.transformDirection(new Vector3(0,1,0));
      var vvec=nd.transform.transformDirection(new Vector3(0,0,1));
      respart+='    TRANSFORM='
               +lvec.x+' '+lvec.y+' '+lvec.z+' '
               +uvec.x+' '+uvec.y+' '+uvec.z+' '
               +vvec.x+' '+vvec.y+' '+vvec.z+' '
               +nd.transform.translation.x+' '
               +nd.transform.translation.y+' '
               +nd.transform.translation.z+'\n';
      defaultvals=false;
    }
    respart+='  END\n';
    if(!defaultvals) res+=respart;
  }
  if(clip){
    var centre=clip.transform.translation;
    var normal=clip.transform.transformDirection(new Vector3(0,0,1));
    res+='  CROSSSECT\n';
    if(!(centre.x==0 && centre.y==0 && centre.z==0))
      res+=host.util.printf(
        '    CENTER=%s %s %s\n', centre.x, centre.y, centre.z);
    if(!(normal.x==1 && normal.y==0 && normal.z==0))
      res+=host.util.printf(
        '    NORMAL=%s %s %s\n', normal.x, normal.y, normal.z);
    res+=host.util.printf(
      '    VISIBLE=%s\n', clip.visible);
    res+=host.util.printf(
      '    PLANECOLOR=%s %s %s\n', clip.material.emissiveColor.r,
             clip.material.emissiveColor.g, clip.material.emissiveColor.b);
    res+=host.util.printf(
      '    OPACITY=%s\n', clip.opacity);
    res+=host.util.printf(
      '    INTERSECTIONCOLOR=%s %s %s\n',
        clip.wireframeColor.r, clip.wireframeColor.g, clip.wireframeColor.b);
    res+='  END\n';
//    for(var propt in clip){
//      console.println(propt+':'+clip[propt]);
//    }
  }
  res+='END\n';
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Add the following VIEW section to a file of\n'+
    '%% predefined views (See option "3Dviews"!).\n%%\n' +
    '%% The view may be given a name after VIEW=...\n' +
    '%% (Remove \'%\' in front of \'=\'.)\n%%');
  host.console.println(res + '\n');
}

//add items to 3D context menu
runtime.addCustomMenuItem("dfltview", "Generate Default View", "default", 0);
runtime.addCustomMenuItem("currview", "Get Current View", "default", 0);
runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);

//menu event handlers
menuEventHandler = new MenuEventHandler();
menuEventHandler.onEvent = function(e) {
  switch(e.menuItemName){
    case "dfltview": calc3Dopts(); break;
    case "currview": get3Dview(); break;
    case "csection":
      addremoveClipPlane(e.menuItemChecked);
      break;
  }
};
runtime.addEventHandler(menuEventHandler);

//global variable taking reference to currently selected node;
var target=null;
selectionEventHandler=new SelectionEventHandler();
selectionEventHandler.onEvent=function(e){
  if(e.selected&&e.node.name!=''){
    target=e.node;
  }else{
    target=null;
  }
}
runtime.addEventHandler(selectionEventHandler);

cameraEventHandler=new CameraEventHandler();
cameraEventHandler.onEvent=function(e){
  var clip=null;
  runtime.removeCustomMenuItem("csection");
  runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);
  if(clip=scene.nodes.getByName('$$$$$$')|| //predefined
    scene.nodes.getByName('Clipping Plane')){ //added via context menu
    runtime.removeCustomMenuItem("csection");
    runtime.addCustomMenuItem("csection", "Cross Section", "checked", 1);
  }
  if(clip){//plane in predefined views must be rotated by 90 deg around normal
    clip.transform.rotateAboutLineInPlace(
      Math.PI/2,clip.transform.translation,
      clip.transform.transformDirection(new Vector3(0,0,1))
    );
  }
  for(var i=0; i<rot4x4.length; i++){rot4x4[i].setIdentity()}
  target=null;
}
runtime.addEventHandler(cameraEventHandler);

var rot4x4=new Array(); //keeps track of spin and tilt axes transformations
//key event handler for scaling moving, spinning and tilting objects
keyEventHandler=new KeyEventHandler();
keyEventHandler.onEvent=function(e){
  var backtrans=new Matrix4x4();
  var trgt=null;
  if(target) {
    trgt=target;
    var backtrans=new Matrix4x4();
    var trans=trgt.transform;
    var parent=trgt.parent;
    while(parent.transform){
      //build local to world transformation matrix
      trans.multiplyInPlace(parent.transform);
      //also build world to local back-transformation matrix
      backtrans.multiplyInPlace(parent.transform.inverse.transpose);
      parent=parent.parent;
    }
    backtrans.transposeInPlace();
  }else{
    if(
      trgt=scene.nodes.getByName('$$$$$$')||
      trgt=scene.nodes.getByName('Clipping Plane')
    ) var trans=trgt.transform;
  }
  if(!trgt) return;

  var tname=trgt.name;
  if(typeof(rot4x4[tname])=='undefined') rot4x4[tname]=new Matrix4x4();
  if(target)
    var tiltAxis=rot4x4[tname].transformDirection(new Vector3(0,1,0));
  else  
    var tiltAxis=trans.transformDirection(new Vector3(0,1,0));
  var spinAxis=rot4x4[tname].transformDirection(new Vector3(0,0,1));

  //get the centre of the mesh
  if(target&&trgt.constructor.name=='Mesh'){
    var centre=trans.transformPosition(trgt.computeBoundingBox().center);
  }else{ //part group (Node3 parent node, clipping plane)
    var centre=new Vector3(trans.translation);
  }
  switch(e.characterCode){
    case 30://tilt up
      rot4x4[tname].rotateAboutLineInPlace(
          -Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(-Math.PI/900,centre,tiltAxis);
      break;
    case 31://tilt down
      rot4x4[tname].rotateAboutLineInPlace(
          Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(Math.PI/900,centre,tiltAxis);
      break;
    case 28://spin right
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            -Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 29://spin left
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 120: //x
      translateTarget(trans, new Vector3(1,0,0), e);
      break;
    case 121: //y
      translateTarget(trans, new Vector3(0,1,0), e);
      break;
    case 122: //z
      translateTarget(trans, new Vector3(0,0,1), e);
      break;
    case 88: //shift + x
      translateTarget(trans, new Vector3(-1,0,0), e);
      break;
    case 89: //shift + y
      translateTarget(trans, new Vector3(0,-1,0), e);
      break;
    case 90: //shift + z
      translateTarget(trans, new Vector3(0,0,-1), e);
      break;
    case 115: //s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1.01);
      trans.translateInPlace(centre.scale(1));
      break;
    case 83: //shift + s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1/1.01);
      trans.translateInPlace(centre.scale(1));
      break;
  }
  trans.multiplyInPlace(backtrans);
}
runtime.addEventHandler(keyEventHandler);

//translates object by amount calculated from Canvas size
function translateTarget(t, d, e){
  var cam=scene.cameras.getByIndex(0);
  if(cam.projectionType==cam.TYPE_PERSPECTIVE){
    var scale=Math.tan(cam.fov/2)
              *cam.targetPosition.subtract(cam.position).length
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }else{
    var scale=cam.viewPlaneSize/2
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }
  t.translateInPlace(d.scale(scale));
}

function addremoveClipPlane(chk) {
  var curTrans=getCurTrans();
  var clip=scene.createClippingPlane();
  if(chk){
    //add Clipping Plane and place its center either into the camera target
    //position or into the centre of the currently selected mesh node
    var centre=new Vector3();
    if(target){
      var trans=target.transform;
      var parent=target.parent;
      while(parent.transform){
        trans=trans.multiply(parent.transform);
        parent=parent.parent;
      }
      if(target.constructor.name=='Mesh'){
        var centre=trans.transformPosition(target.computeBoundingBox().center);
      }else{
        var centre=new Vector3(trans.translation);
      }
      target=null;
    }else{
      centre.set(scene.cameras.getByIndex(0).targetPosition);
    }
    clip.transform.setView(
      new Vector3(0,0,0), new Vector3(1,0,0), new Vector3(0,1,0));
    clip.transform.translateInPlace(centre);
  }else{
    if(
      scene.nodes.getByName('$$$$$$')||
      scene.nodes.getByName('Clipping Plane')
    ){
      clip.remove();clip=null;
    }
  }
  restoreTrans(curTrans);
  return clip;
}

//function to store current transformation matrix of all nodes in the scene
function getCurTrans() {
  var tA=new Array();
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd.name=='') continue;
    tA[nd.name]=new Matrix4x4(nd.transform);
  }
  return tA;
}

//function to restore transformation matrices given as arg
function restoreTrans(tA) {
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(tA[nd.name]) nd.transform.set(tA[nd.name]);
  }
}

//store original transformation matrix of all mesh nodes in the scene
var origtrans=getCurTrans();

//set initial state of "Cross Section" menu entry
cameraEventHandler.onEvent(1);

//host.console.clear();




//host.console.show();
//host.console.clear();

//scene.showGrid = true;
//scene.gridMode = "transparent";
scene.showAxes = true;
scene.showOrientationAxes = true;

/*
var transf = new Matrix4x4();
console.println( "Matrix info: new Matrix -> " + transf );
transf.scaleInPlace(2, 2, 2);
console.println( "Matrix info: scaleInPlace -> " + transf );
transf.rotateAboutZInPlace(Math.PI);
console.println( "Matrix info: rotateInPlace about Z -> " + transf );
transf.translateInPlace(new Vector3(1,0,0));		
console.println( "Matrix info: translateInPLace -> " + transf );
*/

console.println( "Scene info: scene contains " + scene.nodes.count + " nodes" );
console.println();
for (var i = 0; i < scene.nodes.count; i++) {
	var name = scene.nodes.getByIndex(i).name;
	console.println( "Node /" + i + "/ is of type -> " + scene.nodes.getByIndex(i).constructor.name + " node name -> " + name );
	if (name.indexOf("Grid") > -1) {scene.nodes.getByIndex(i).name = "Grid"};
	if (name.indexOf("node") > -1) {scene.nodes.getByIndex(i).name = "node"};
};
//console.println();
//console.println( "Renaming nodes -> dropping GUID" );
// for (var i = 0; i < scene.nodes.count; i++) {
// 	var name = scene.nodes.getByIndex(i).name;
// 	console.println( "Node /" + i + "/ has name -> " + name );
// };
//console.println();

// Setting the light
/*
console.println( "Adjusting the light" );
scene.nodes.getByIndex(3).type = "spot";
console.println( "Scene light type -> " + scene.nodes.getByIndex(3).type );
console.println( "Scene light attenuationType -> " + scene.nodes.getByIndex(3).attenuationType );
var transfLight = new Matrix4x4();
transfLight.translateInPlace(new Vector3(50,50,100));		
console.println( "Transform matrix light -> " + transfLight );
scene.nodes.getByIndex(3).transform.set(transfLight);
console.println( "Scene light position -> " + scene.nodes.getByIndex(3).position );
console.println( "Scene light positionLocal -> " + scene.nodes.getByIndex(3).positionLocal );
console.println( "Scene light direction -> " + scene.nodes.getByIndex(3).direction );
scene.nodes.getByIndex(3).innerConeAngle = 0.5;
scene.nodes.getByIndex(3).innerRadius = 200;
console.println( "Scene light innerConeAngle -> " + scene.nodes.getByIndex(3).innerConeAngle );
console.println( "Scene light innerRadius -> " + scene.nodes.getByIndex(3).innerRadius );
scene.nodes.getByIndex(3).outerConeAngle = 1;
scene.nodes.getByIndex(3).outerRadius = 300;
console.println( "Scene light outerConeAngle -> " + scene.nodes.getByIndex(3).outerConeAngle );
console.println( "Scene light outerRadius -> " + scene.nodes.getByIndex(3).outerRadius );
console.println();
*/

//console.println( "Scene info: scene contains " + scene.meshes.count + " meshes" );
/*
console.println( "Scene info: scene contains " + scene.meshes.count + " meshes" );
for (var i = 0; i < scene.meshes.count; i++) {
	var meshName = scene.meshes.getByIndex(i).name;
	var numFaces = scene.meshes.getByIndex(i).faceCount;
	console.println( "Scene info: mesh /" + i + "/ contains " + numFaces + " faces " );
	if (meshName.indexOf("screen") > -1) {
		console.println( "Scene info: mesh /" + i + "/ name contains screen" );
		scene.meshes.getByIndex(i).name = "screen";
		console.println( "Scene info: mesh /" + i + "/ name changed into: " +  scene.meshes.getByIndex(i).name );
		console.println();
	};
};
*/

// Setting node material
//console.println( "Node material:" );
var mat = scene.meshes.getByName("node").material;
mat.diffuseColor.set(0,0,0);
mat.emissiveColor.set(1,1,1);
mat.ambientColor.set(0,0,0);
mat.specularColor.set(0,0,0);
mat.specularStrength = 0;
/*
console.println( "Material name " + mat.name );
console.println( "DiffuseColor -> " + mat.diffuseColor );
console.println( "EmissiveColor -> " + mat.emissiveColor );
console.println( "AmbientColor -> " + mat.ambientColor );
console.println( "SpecularColor -> " + mat.specularColor );
console.println( "SpecularStrength -> " + mat.specularStrength );
console.println( "Opacity -> " + mat.opacity );
console.println();
*/

/*
var meshMaterial = scene.meshes.getByIndex(0).material;
console.println( "Scene info: material name " + meshMaterial.name );
console.println( "Scene info: colors" );
console.println( "Scene info: diffuseColor = " + meshMaterial.diffuseColor );
console.println( "Scene info: emissiveColor = " + meshMaterial.emissiveColor );
console.println( "Scene info: ambientColor = " + meshMaterial.ambientColor );
console.println( "Scene info: specularColor = " + meshMaterial.specularColor );
console.println( "Scene info: specularStrength = " + meshMaterial.specularStrength );
console.println( "Scene info: opacity = " + meshMaterial.opacity );
console.println();
*/

var pathColor = new Color(0,0,0);
var startName = "0";
var startColor = new Color(1,0,0);
var endName = "0";
var endColor = new Color(0,1,0);
var incidentColor = new Color(0,0,1);

var switchGrid = false;

runtime.overrideNavTools = false;
runtime.overrideScrollWheel = false;
runtime.overrideSelection = true;
runtime.overrideFlyTool = true;
runtime.overridePanTool = false;
runtime.overrideRotateTool = true;
runtime.overrideSpinTool = true;
runtime.overrideWalkTool = true;
runtime.setCurrentTool("Pan");


mouseHandlerST = new MouseEventHandler();
mouseHandlerST.target = scene.meshes.getByIndex(0);
mouseHandlerST.onMouseMove = true;
runtime.addEventHandler( mouseHandlerST );

mouseHandlerST.onEvent = function( event )
{
	//console.println( "Mouse move on spacetime triggert" );
	//console.println( "Runtime info: instances -> " + runtime.instances.length );
	//console.println( "View info: " + runtime.getView(0) );
	//runtime.setView(0,false);
	//var actNumGP = scene.cameras.getByIndex(0).viewPlaneSize;
	//scene.cameras.getByIndex(0).projectionType = "orthographic";
	//scene.cameras.getByIndex(0).viewPlaneSize = actNumGP;
	//scene.cameras.getByIndex(0).transform.set(-1,0,0,0, 0,1,0,0, 0,0,-1,0, actNumGP/2,actNumGP/2,1,1);

	if (host.annotRM["stImgDyn"].activated)
	{
		var hitX = Math.floor(event.hits[0].position.x);
		var hitY = Math.floor(event.hits[0].position.y);
		//host.console.clear();
		//console.println( "Event info: hit x,y -> " + hitX + "," + hitY );
	}

	if (host.annotRM["canvas"].activated)
	{
		var start = host.annotRM["canvas"].context3D.scene.meshes.getByName(hitX.toString()).transform.translation;
		var stop = host.annotRM["canvas"].context3D.scene.meshes.getByName(hitY.toString()).transform.translation;
		//console.println( "Event info: translation start -> " + start );
		//console.println( "Event info: translation stop -> " + stop );
		var vec = stop.subtract(start);
		//console.println( "Event info: translation -> " + vec + " distance -> " + vec.length );
		var vecLength = vec.length;

		host.annotRM["canvas"].context3D.scene.meshes.getByName(startName).material.emissiveColor( pathColor );
		host.annotRM["canvas"].context3D.scene.meshes.getByName(endName).material.emissiveColor( pathColor );
		startName = hitX.toString();
		endName = hitY.toString();
		if (vecLength == 0) {
			host.annotRM["canvas"].context3D.scene.meshes.getByName(startName).material.emissiveColor( incidentColor );
			host.annotRM["canvas"].context3D.scene.meshes.getByName(endName).material.emissiveColor( incidentColor );
		}
		else {
			host.annotRM["canvas"].context3D.scene.meshes.getByName(startName).material.emissiveColor( startColor );
			host.annotRM["canvas"].context3D.scene.meshes.getByName(endName).material.emissiveColor( endColor );
		}
		
		var phi = 0.0;
		if (vec.length > 0) {
			var sinPhi = vec.y / vec.length;
			phi = Math.asin(sinPhi);
			if (vec.x < 0) {
				phi = -1 * phi + Math.PI;
			}
		}
		//console.println( "Transform: scale x -> " + vecLength );
		//console.println( "Transform: rotate phi -> " + phi );
		//console.println();

		var transf = new Matrix4x4();
		transf.scaleInPlace(vecLength, 7, 7);
		transf.rotateAboutZInPlace(phi);
		transf.translateInPlace(start);		
		//console.println( "Event info: transform -> " + transf );
		//host.annotRM["canvas"].context3D.scene.nodes.getByName("arrowShaft").transform.set(transf);
		host.annotRM["canvas"].context3D.scene.nodes.getByName("Arrow").transform.set(transf);

		//var transfAH = new Matrix4x4();
		//transfAH.rotateAboutZInPlace(phi);
		//transfAH.translateInPlace(stop);		
		//console.println( "Event info: transform -> " + transfAH );
		//host.annotRM["canvas"].context3D.scene.nodes.getByName("arrowHead").transform.set(transfAH);
	}
}

scrollWheelEventHandlerST = new ScrollWheelEventHandler();
runtime.addEventHandler( scrollWheelEventHandlerST );

scrollWheelEventHandlerST.onEvent = function( event )
{
	console.println( "ScrollWheelEvent: triggered" );
	
}

function Grid () {
	console.println( "Info: switchGrid -> " + switchGrid );

	if ( !switchGrid ) {
		console.println( "If triggered by switchGrid -> " + switchGrid );
		scene.renderMode = "solid outline";
		switchGrid = true;
		console.println( "Info: switchGrid -> " + switchGrid );
	}
	else {
		console.println( "If triggered by switchGrid -> " + switchGrid );
		scene.renderMode = "solid";
		switchGrid = false;
		console.println( "Info: switchGrid -> " + switchGrid );
	}
}




Homology for spacetime coherence

The video visualizes the ”sea level raising” argument. While raising the sea
level, low lying areas are flooded. At the beginning, the lakes contain many
small islands. These islands disappear while further raising the level. The
first level clustering is reached as soon as a coherent chain of quadratic areas
along the diagonal appears. The areas communicate by small channels, so only
one connected component exists. Further raising the level aggregates first level
squares to second level squares along the diagonal. Off-diagonal rectangles rep-
resent a return in the scanpath. Click fig. 5 to activate it, click it again to start
the video.

Figure 5: Raising the level shows first level clusters, i.e., fixations and a return


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton5'){ocgs[i].state=false;}}




Fig. 7 shows the 3D surface representation of the time indexed matrix of
combinatorial 2-point distances, surf(D). It allows one to interactively evaluate
the “sea level raising argument”. After activating the figure, moving the mouse
over the surface shows the corresponding 2-point distance in screen space.

• Turn the 3D surface around with left mouse button down + moving mouse

• Zoom in with the mouse wheel (or right mouse button down + moving
mouse)

• Pan by holding Ctrl and dragging with the mouse

Available views are:

• Global
View the whole surface

• Top
Top-down view. This is analog to the image view

• Fix 1-3
Focus on the first three fixations

• Level
Activate the level by clicking the blue area, then raise the level with key z
and lower the level with shift+z, turn the surface around with the mouse
to see the regions. In the scatter plot pan and magnify to see the actual
two-point combination.

The video 6 shows how to change the level interactively and to investigate the
surf(D)/trajectory correspondence. Go into full screen mode by right-clicking
on the video. Press Esc to return into reading mode.

Figure 6: Video showing the usage of the interactive functionalities


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton6'){ocgs[i].state=false;}}
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Figure 7: 3D surface plot representation of time indexed matrix of combinatorial
2-point distances and gaze trajectory



var pathData = [];

pathData[0] = new Vector3(114,102,0);
pathData[1] = new Vector3(116,103,0);
pathData[2] = new Vector3(117,105,0);
pathData[3] = new Vector3(117,106,0);
pathData[4] = new Vector3(117,108,0);
pathData[5] = new Vector3(117,109,0);
pathData[6] = new Vector3(117,110,0);
pathData[7] = new Vector3(117,112,0);
pathData[8] = new Vector3(117,113,0);
pathData[9] = new Vector3(116,115,0);
pathData[10] = new Vector3(114,116,0);
pathData[11] = new Vector3(113,116,0);
pathData[12] = new Vector3(111,116,0);
pathData[13] = new Vector3(109,116,0);
pathData[14] = new Vector3(109,115,0);
pathData[15] = new Vector3(109,113,0);
pathData[16] = new Vector3(109,112,0);
pathData[17] = new Vector3(109,109,0);
pathData[18] = new Vector3(110,108,0);
pathData[19] = new Vector3(111,106,0);
pathData[20] = new Vector3(114,106,0);
pathData[21] = new Vector3(116,106,0);
pathData[22] = new Vector3(117,106,0);
pathData[23] = new Vector3(118,106,0);
pathData[24] = new Vector3(120,106,0);
pathData[25] = new Vector3(122,106,0);
pathData[26] = new Vector3(124,108,0);
pathData[27] = new Vector3(125,108,0);
pathData[28] = new Vector3(127,108,0);
pathData[29] = new Vector3(127,106,0);
pathData[30] = new Vector3(127,108,0);
pathData[31] = new Vector3(127,109,0);
pathData[32] = new Vector3(127,110,0);
pathData[33] = new Vector3(127,113,0);
pathData[34] = new Vector3(128,115,0);
pathData[35] = new Vector3(128,116,0);
pathData[36] = new Vector3(128,119,0);
pathData[37] = new Vector3(128,120,0);
pathData[38] = new Vector3(128,121,0);
pathData[39] = new Vector3(128,123,0);
pathData[40] = new Vector3(128,124,0);
pathData[41] = new Vector3(128,126,0);
pathData[42] = new Vector3(127,126,0);
pathData[43] = new Vector3(125,126,0);
pathData[44] = new Vector3(124,126,0);
pathData[45] = new Vector3(122,126,0);
pathData[46] = new Vector3(121,126,0);
pathData[47] = new Vector3(121,124,0);
pathData[48] = new Vector3(120,124,0);
pathData[49] = new Vector3(120,123,0);
pathData[50] = new Vector3(118,121,0);
pathData[51] = new Vector3(118,120,0);
pathData[52] = new Vector3(117,120,0);
pathData[53] = new Vector3(117,119,0);
pathData[54] = new Vector3(117,117,0);
pathData[55] = new Vector3(117,116,0);
pathData[56] = new Vector3(117,115,0);
pathData[57] = new Vector3(117,113,0);
pathData[58] = new Vector3(117,112,0);
pathData[59] = new Vector3(117,109,0);
pathData[60] = new Vector3(118,109,0);
pathData[61] = new Vector3(120,109,0);
pathData[62] = new Vector3(122,109,0);
pathData[63] = new Vector3(122,110,0);
pathData[64] = new Vector3(122,112,0);
pathData[65] = new Vector3(122,116,0);
pathData[66] = new Vector3(122,117,0);
pathData[67] = new Vector3(128,128,0);
pathData[68] = new Vector3(131,144,0);
pathData[69] = new Vector3(136,159,0);
pathData[70] = new Vector3(139,171,0);
pathData[71] = new Vector3(142,182,0);
pathData[72] = new Vector3(142,186,0);
pathData[73] = new Vector3(145,189,0);
pathData[74] = new Vector3(145,191,0);
pathData[75] = new Vector3(145,192,0);
pathData[76] = new Vector3(145,193,0);
pathData[77] = new Vector3(143,193,0);
pathData[78] = new Vector3(142,193,0);
pathData[79] = new Vector3(140,193,0);
pathData[80] = new Vector3(139,193,0);
pathData[81] = new Vector3(139,191,0);
pathData[82] = new Vector3(139,188,0);
pathData[83] = new Vector3(139,186,0);
pathData[84] = new Vector3(139,185,0);
pathData[85] = new Vector3(139,184,0);
pathData[86] = new Vector3(139,182,0);
pathData[87] = new Vector3(139,181,0);
pathData[88] = new Vector3(140,181,0);
pathData[89] = new Vector3(142,181,0);
pathData[90] = new Vector3(143,181,0);
pathData[91] = new Vector3(145,181,0);
pathData[92] = new Vector3(146,181,0);
pathData[93] = new Vector3(147,182,0);
pathData[94] = new Vector3(149,185,0);
pathData[95] = new Vector3(150,186,0);
pathData[96] = new Vector3(150,188,0);
pathData[97] = new Vector3(151,188,0);
pathData[98] = new Vector3(153,188,0);
pathData[99] = new Vector3(153,189,0);
pathData[100] = new Vector3(153,192,0);
pathData[101] = new Vector3(153,193,0);
pathData[102] = new Vector3(153,195,0);
pathData[103] = new Vector3(151,197,0);
pathData[104] = new Vector3(149,199,0);
pathData[105] = new Vector3(149,200,0);
pathData[106] = new Vector3(147,202,0);
pathData[107] = new Vector3(145,202,0);
pathData[108] = new Vector3(143,202,0);
pathData[109] = new Vector3(140,202,0);
pathData[110] = new Vector3(139,200,0);
pathData[111] = new Vector3(136,199,0);
pathData[112] = new Vector3(136,197,0);
pathData[113] = new Vector3(136,195,0);
pathData[114] = new Vector3(136,192,0);
pathData[115] = new Vector3(136,188,0);
pathData[116] = new Vector3(136,186,0);
pathData[117] = new Vector3(138,182,0);
pathData[118] = new Vector3(139,182,0);
pathData[119] = new Vector3(140,180,0);
pathData[120] = new Vector3(142,180,0);
pathData[121] = new Vector3(143,180,0);
pathData[122] = new Vector3(145,180,0);
pathData[123] = new Vector3(146,181,0);
pathData[124] = new Vector3(147,181,0);
pathData[125] = new Vector3(147,182,0);
pathData[126] = new Vector3(150,182,0);
pathData[127] = new Vector3(150,184,0);
pathData[128] = new Vector3(151,185,0);
pathData[129] = new Vector3(153,185,0);
pathData[130] = new Vector3(156,185,0);
pathData[131] = new Vector3(154,185,0);
pathData[132] = new Vector3(154,186,0);
pathData[133] = new Vector3(151,186,0);
pathData[134] = new Vector3(151,188,0);
pathData[135] = new Vector3(150,189,0);
pathData[136] = new Vector3(150,191,0);
pathData[137] = new Vector3(150,192,0);
pathData[138] = new Vector3(150,193,0);
pathData[139] = new Vector3(149,195,0);
pathData[140] = new Vector3(149,196,0);
pathData[141] = new Vector3(149,197,0);
pathData[142] = new Vector3(149,199,0);
pathData[143] = new Vector3(149,200,0);
pathData[144] = new Vector3(149,202,0);
pathData[145] = new Vector3(149,204,0);
pathData[146] = new Vector3(149,206,0);
pathData[147] = new Vector3(147,206,0);
pathData[148] = new Vector3(147,207,0);
pathData[149] = new Vector3(146,207,0);
pathData[150] = new Vector3(143,207,0);
pathData[151] = new Vector3(142,206,0);
pathData[152] = new Vector3(142,200,0);
pathData[153] = new Vector3(140,199,0);
pathData[154] = new Vector3(140,197,0);
pathData[155] = new Vector3(140,195,0);
pathData[156] = new Vector3(140,193,0);
pathData[157] = new Vector3(140,192,0);
pathData[158] = new Vector3(140,191,0);
pathData[159] = new Vector3(142,191,0);
pathData[160] = new Vector3(143,191,0);
pathData[161] = new Vector3(145,191,0);
pathData[162] = new Vector3(146,191,0);
pathData[163] = new Vector3(147,192,0);
pathData[164] = new Vector3(149,193,0);
pathData[165] = new Vector3(151,193,0);
pathData[166] = new Vector3(163,184,0);
pathData[167] = new Vector3(174,174,0);
pathData[168] = new Vector3(182,167,0);
pathData[169] = new Vector3(190,160,0);
pathData[170] = new Vector3(198,155,0);
pathData[171] = new Vector3(203,152,0);
pathData[172] = new Vector3(205,150,0);
pathData[173] = new Vector3(207,149,0);
pathData[174] = new Vector3(207,148,0);
pathData[175] = new Vector3(207,146,0);
pathData[176] = new Vector3(207,141,0);
pathData[177] = new Vector3(207,137,0);
pathData[178] = new Vector3(207,132,0);
pathData[179] = new Vector3(208,130,0);
pathData[180] = new Vector3(210,127,0);
pathData[181] = new Vector3(211,126,0);
pathData[182] = new Vector3(211,124,0);
pathData[183] = new Vector3(212,123,0);
pathData[184] = new Vector3(212,121,0);
pathData[185] = new Vector3(214,119,0);
pathData[186] = new Vector3(215,119,0);
pathData[187] = new Vector3(215,116,0);
pathData[188] = new Vector3(215,113,0);
pathData[189] = new Vector3(214,112,0);
pathData[190] = new Vector3(212,112,0);
pathData[191] = new Vector3(211,112,0);
pathData[192] = new Vector3(210,110,0);
pathData[193] = new Vector3(208,110,0);
pathData[194] = new Vector3(207,110,0);
pathData[195] = new Vector3(205,110,0);
pathData[196] = new Vector3(205,112,0);
pathData[197] = new Vector3(204,112,0);
pathData[198] = new Vector3(204,113,0);
pathData[199] = new Vector3(204,115,0);
pathData[200] = new Vector3(204,116,0);
pathData[201] = new Vector3(204,117,0);
pathData[202] = new Vector3(204,119,0);
pathData[203] = new Vector3(204,120,0);
pathData[204] = new Vector3(205,120,0);
pathData[205] = new Vector3(207,121,0);
pathData[206] = new Vector3(208,121,0);
pathData[207] = new Vector3(210,121,0);
pathData[208] = new Vector3(211,121,0);
pathData[209] = new Vector3(212,121,0);
pathData[210] = new Vector3(215,121,0);
pathData[211] = new Vector3(216,121,0);
pathData[212] = new Vector3(218,120,0);
pathData[213] = new Vector3(221,119,0);
pathData[214] = new Vector3(221,117,0);
pathData[215] = new Vector3(222,116,0);
pathData[216] = new Vector3(223,115,0);
pathData[217] = new Vector3(223,113,0);
pathData[218] = new Vector3(223,116,0);
pathData[219] = new Vector3(225,117,0);
pathData[220] = new Vector3(225,119,0);
pathData[221] = new Vector3(225,121,0);
pathData[222] = new Vector3(225,124,0);
pathData[223] = new Vector3(225,126,0);
pathData[224] = new Vector3(225,128,0);
pathData[225] = new Vector3(225,130,0);
pathData[226] = new Vector3(223,131,0);
pathData[227] = new Vector3(223,132,0);
pathData[228] = new Vector3(222,134,0);
pathData[229] = new Vector3(221,134,0);
pathData[230] = new Vector3(218,134,0);
pathData[231] = new Vector3(215,134,0);
pathData[232] = new Vector3(214,132,0);
pathData[233] = new Vector3(212,131,0);
pathData[234] = new Vector3(211,130,0);
pathData[235] = new Vector3(211,128,0);
pathData[236] = new Vector3(211,127,0);
pathData[237] = new Vector3(210,126,0);
pathData[238] = new Vector3(210,124,0);
pathData[239] = new Vector3(210,121,0);
pathData[240] = new Vector3(210,119,0);
pathData[241] = new Vector3(210,116,0);
pathData[242] = new Vector3(210,115,0);
pathData[243] = new Vector3(210,112,0);
pathData[244] = new Vector3(211,109,0);
pathData[245] = new Vector3(211,108,0);
pathData[246] = new Vector3(212,108,0);
pathData[247] = new Vector3(212,106,0);
pathData[248] = new Vector3(214,105,0);
pathData[249] = new Vector3(215,105,0);
pathData[250] = new Vector3(216,105,0);
pathData[251] = new Vector3(218,105,0);
pathData[252] = new Vector3(219,105,0);
pathData[253] = new Vector3(221,105,0);
pathData[254] = new Vector3(221,106,0);
pathData[255] = new Vector3(222,109,0);
pathData[256] = new Vector3(222,110,0);
pathData[257] = new Vector3(222,112,0);
pathData[258] = new Vector3(222,115,0);
pathData[259] = new Vector3(221,115,0);
pathData[260] = new Vector3(221,116,0);
pathData[261] = new Vector3(219,116,0);
pathData[262] = new Vector3(218,117,0);
pathData[263] = new Vector3(216,117,0);
pathData[264] = new Vector3(215,117,0);
pathData[265] = new Vector3(214,117,0);
pathData[266] = new Vector3(212,117,0);
pathData[267] = new Vector3(212,116,0);
pathData[268] = new Vector3(212,113,0);
pathData[269] = new Vector3(212,112,0);
pathData[270] = new Vector3(212,110,0);
pathData[271] = new Vector3(212,109,0);
pathData[272] = new Vector3(212,108,0);
pathData[273] = new Vector3(212,106,0);
pathData[274] = new Vector3(214,106,0);
pathData[275] = new Vector3(215,106,0);
pathData[276] = new Vector3(216,108,0);
pathData[277] = new Vector3(218,109,0);
pathData[278] = new Vector3(219,110,0);
pathData[279] = new Vector3(221,112,0);
pathData[280] = new Vector3(222,113,0);
pathData[281] = new Vector3(223,115,0);
pathData[282] = new Vector3(223,116,0);
pathData[283] = new Vector3(223,117,0);
pathData[284] = new Vector3(223,119,0);
pathData[285] = new Vector3(223,120,0);
pathData[286] = new Vector3(222,120,0);
pathData[287] = new Vector3(221,120,0);
pathData[288] = new Vector3(219,120,0);
pathData[289] = new Vector3(218,120,0);
pathData[290] = new Vector3(216,119,0);
pathData[291] = new Vector3(215,119,0);
pathData[292] = new Vector3(215,117,0);
pathData[293] = new Vector3(215,117,0);
pathData[294] = new Vector3(215,124,0);
pathData[295] = new Vector3(223,157,0);
pathData[296] = new Vector3(236,196,0);
pathData[297] = new Vector3(280,310,0);
pathData[298] = new Vector3(328,424,0);
pathData[299] = new Vector3(374,521,0);
pathData[300] = new Vector3(398,561,0);
pathData[301] = new Vector3(407,572,0);
pathData[302] = new Vector3(409,574,0);
pathData[303] = new Vector3(414,582,0);
pathData[304] = new Vector3(421,593,0);
pathData[305] = new Vector3(423,599,0);
pathData[306] = new Vector3(424,600,0);
pathData[307] = new Vector3(424,601,0);
pathData[308] = new Vector3(427,603,0);
pathData[309] = new Vector3(428,604,0);
pathData[310] = new Vector3(429,605,0);
pathData[311] = new Vector3(431,607,0);
pathData[312] = new Vector3(432,612,0);
pathData[313] = new Vector3(432,617,0);
pathData[314] = new Vector3(431,622,0);
pathData[315] = new Vector3(429,623,0);
pathData[316] = new Vector3(428,623,0);
pathData[317] = new Vector3(427,623,0);
pathData[318] = new Vector3(424,623,0);
pathData[319] = new Vector3(423,621,0);
pathData[320] = new Vector3(423,619,0);
pathData[321] = new Vector3(423,617,0);
pathData[322] = new Vector3(423,615,0);
pathData[323] = new Vector3(423,614,0);
pathData[324] = new Vector3(423,611,0);
pathData[325] = new Vector3(423,610,0);
pathData[326] = new Vector3(423,608,0);
pathData[327] = new Vector3(423,607,0);
pathData[328] = new Vector3(423,605,0);
pathData[329] = new Vector3(424,605,0);
pathData[330] = new Vector3(425,605,0);
pathData[331] = new Vector3(427,605,0);
pathData[332] = new Vector3(429,605,0);
pathData[333] = new Vector3(431,605,0);
pathData[334] = new Vector3(434,605,0);
pathData[335] = new Vector3(436,605,0);
pathData[336] = new Vector3(436,608,0);
pathData[337] = new Vector3(436,610,0);
pathData[338] = new Vector3(436,611,0);
pathData[339] = new Vector3(436,612,0);
pathData[340] = new Vector3(436,614,0);
pathData[341] = new Vector3(435,615,0);
pathData[342] = new Vector3(432,617,0);
pathData[343] = new Vector3(431,617,0);
pathData[344] = new Vector3(431,615,0);
pathData[345] = new Vector3(431,614,0);
pathData[346] = new Vector3(431,612,0);
pathData[347] = new Vector3(431,610,0);
pathData[348] = new Vector3(432,610,0);
pathData[349] = new Vector3(434,608,0);
pathData[350] = new Vector3(435,608,0);
pathData[351] = new Vector3(436,608,0);
pathData[352] = new Vector3(438,608,0);
pathData[353] = new Vector3(438,610,0);
pathData[354] = new Vector3(438,611,0);
pathData[355] = new Vector3(436,612,0);
pathData[356] = new Vector3(435,612,0);
pathData[357] = new Vector3(434,612,0);
pathData[358] = new Vector3(429,614,0);
pathData[359] = new Vector3(428,614,0);
pathData[360] = new Vector3(427,614,0);
pathData[361] = new Vector3(425,614,0);
pathData[362] = new Vector3(424,612,0);
pathData[363] = new Vector3(424,611,0);
pathData[364] = new Vector3(424,608,0);
pathData[365] = new Vector3(424,607,0);
pathData[366] = new Vector3(424,604,0);
pathData[367] = new Vector3(425,604,0);
pathData[368] = new Vector3(427,603,0);
pathData[369] = new Vector3(428,603,0);
pathData[370] = new Vector3(429,603,0);
pathData[371] = new Vector3(431,603,0);
pathData[372] = new Vector3(432,603,0);
pathData[373] = new Vector3(434,603,0);
pathData[374] = new Vector3(435,603,0);
pathData[375] = new Vector3(436,603,0);
pathData[376] = new Vector3(438,603,0);
pathData[377] = new Vector3(439,603,0);
pathData[378] = new Vector3(441,603,0);
pathData[379] = new Vector3(442,603,0);
pathData[380] = new Vector3(443,603,0);
pathData[381] = new Vector3(443,601,0);
pathData[382] = new Vector3(445,600,0);
pathData[383] = new Vector3(445,599,0);
pathData[384] = new Vector3(445,597,0);
pathData[385] = new Vector3(445,596,0);
pathData[386] = new Vector3(443,596,0);
pathData[387] = new Vector3(442,597,0);
pathData[388] = new Vector3(441,599,0);
pathData[389] = new Vector3(441,600,0);
pathData[390] = new Vector3(441,601,0);
pathData[391] = new Vector3(441,604,0);
pathData[392] = new Vector3(441,607,0);
pathData[393] = new Vector3(439,611,0);
pathData[394] = new Vector3(438,615,0);
pathData[395] = new Vector3(438,618,0);
pathData[396] = new Vector3(436,619,0);
pathData[397] = new Vector3(435,619,0);
pathData[398] = new Vector3(434,619,0);
pathData[399] = new Vector3(432,619,0);
pathData[400] = new Vector3(431,619,0);
pathData[401] = new Vector3(431,618,0);
pathData[402] = new Vector3(429,615,0);
pathData[403] = new Vector3(429,614,0);
pathData[404] = new Vector3(429,612,0);
pathData[405] = new Vector3(429,611,0);
pathData[406] = new Vector3(429,607,0);
pathData[407] = new Vector3(429,604,0);
pathData[408] = new Vector3(429,597,0);
pathData[409] = new Vector3(434,571,0);
pathData[410] = new Vector3(442,542,0);
pathData[411] = new Vector3(443,525,0);
pathData[412] = new Vector3(443,522,0);
pathData[413] = new Vector3(443,513,0);
pathData[414] = new Vector3(443,510,0);
pathData[415] = new Vector3(443,509,0);
pathData[416] = new Vector3(442,503,0);
pathData[417] = new Vector3(442,498,0);
pathData[418] = new Vector3(442,482,0);
pathData[419] = new Vector3(442,473,0);
pathData[420] = new Vector3(442,471,0);
pathData[421] = new Vector3(443,471,0);
pathData[422] = new Vector3(446,471,0);
pathData[423] = new Vector3(447,471,0);
pathData[424] = new Vector3(452,471,0);
pathData[425] = new Vector3(453,471,0);
pathData[426] = new Vector3(457,471,0);
pathData[427] = new Vector3(458,471,0);
pathData[428] = new Vector3(458,474,0);
pathData[429] = new Vector3(458,481,0);
pathData[430] = new Vector3(458,485,0);
pathData[431] = new Vector3(458,489,0);
pathData[432] = new Vector3(457,489,0);
pathData[433] = new Vector3(456,489,0);
pathData[434] = new Vector3(454,489,0);
pathData[435] = new Vector3(453,489,0);
pathData[436] = new Vector3(452,489,0);
pathData[437] = new Vector3(450,489,0);
pathData[438] = new Vector3(449,488,0);
pathData[439] = new Vector3(447,485,0);
pathData[440] = new Vector3(447,482,0);
pathData[441] = new Vector3(447,480,0);
pathData[442] = new Vector3(446,478,0);
pathData[443] = new Vector3(446,475,0);
pathData[444] = new Vector3(446,474,0);
pathData[445] = new Vector3(446,470,0);
pathData[446] = new Vector3(447,466,0);
pathData[447] = new Vector3(449,466,0);
pathData[448] = new Vector3(450,466,0);
pathData[449] = new Vector3(452,466,0);
pathData[450] = new Vector3(454,467,0);
pathData[451] = new Vector3(456,467,0);
pathData[452] = new Vector3(457,467,0);
pathData[453] = new Vector3(458,467,0);
pathData[454] = new Vector3(460,467,0);
pathData[455] = new Vector3(460,464,0);
pathData[456] = new Vector3(460,463,0);
pathData[457] = new Vector3(461,459,0);
pathData[458] = new Vector3(461,457,0);
pathData[459] = new Vector3(461,455,0);
pathData[460] = new Vector3(461,453,0);
pathData[461] = new Vector3(461,452,0);
pathData[462] = new Vector3(460,452,0);
pathData[463] = new Vector3(457,452,0);
pathData[464] = new Vector3(456,452,0);
pathData[465] = new Vector3(453,452,0);
pathData[466] = new Vector3(453,453,0);
pathData[467] = new Vector3(452,455,0);
pathData[468] = new Vector3(449,457,0);
pathData[469] = new Vector3(449,460,0);
pathData[470] = new Vector3(449,462,0);
pathData[471] = new Vector3(449,463,0);
pathData[472] = new Vector3(449,464,0);
pathData[473] = new Vector3(449,470,0);
pathData[474] = new Vector3(449,478,0);
pathData[475] = new Vector3(449,482,0);
pathData[476] = new Vector3(449,484,0);
pathData[477] = new Vector3(449,485,0);
pathData[478] = new Vector3(447,487,0);
pathData[479] = new Vector3(447,488,0);
pathData[480] = new Vector3(446,488,0);
pathData[481] = new Vector3(445,488,0);
pathData[482] = new Vector3(443,488,0);
pathData[483] = new Vector3(442,487,0);
pathData[484] = new Vector3(441,485,0);
pathData[485] = new Vector3(441,484,0);
pathData[486] = new Vector3(441,481,0);
pathData[487] = new Vector3(441,477,0);
pathData[488] = new Vector3(441,475,0);
pathData[489] = new Vector3(441,471,0);
pathData[490] = new Vector3(441,470,0);
pathData[491] = new Vector3(442,470,0);
pathData[492] = new Vector3(443,469,0);
pathData[493] = new Vector3(446,469,0);
pathData[494] = new Vector3(449,467,0);
pathData[495] = new Vector3(456,464,0);
pathData[496] = new Vector3(460,463,0);
pathData[497] = new Vector3(461,463,0);
pathData[498] = new Vector3(464,464,0);
pathData[499] = new Vector3(464,466,0);
pathData[500] = new Vector3(467,469,0);
pathData[501] = new Vector3(467,470,0);
pathData[502] = new Vector3(467,471,0);
pathData[503] = new Vector3(467,473,0);
pathData[504] = new Vector3(467,478,0);
pathData[505] = new Vector3(467,481,0);
pathData[506] = new Vector3(467,484,0);
pathData[507] = new Vector3(467,487,0);
pathData[508] = new Vector3(468,487,0);
pathData[509] = new Vector3(470,485,0);
pathData[510] = new Vector3(471,484,0);
pathData[511] = new Vector3(471,480,0);
pathData[512] = new Vector3(471,477,0);
pathData[513] = new Vector3(471,474,0);
pathData[514] = new Vector3(471,473,0);
pathData[515] = new Vector3(471,471,0);
pathData[516] = new Vector3(470,470,0);
pathData[517] = new Vector3(470,469,0);
pathData[518] = new Vector3(468,467,0);
pathData[519] = new Vector3(467,466,0);
pathData[520] = new Vector3(465,466,0);
pathData[521] = new Vector3(463,467,0);
pathData[522] = new Vector3(461,471,0);
pathData[523] = new Vector3(460,473,0);
pathData[524] = new Vector3(458,478,0);
pathData[525] = new Vector3(457,480,0);
pathData[526] = new Vector3(456,485,0);
pathData[527] = new Vector3(454,491,0);
pathData[528] = new Vector3(453,492,0);
pathData[529] = new Vector3(452,492,0);
pathData[530] = new Vector3(446,487,0);
pathData[531] = new Vector3(445,485,0);
pathData[532] = new Vector3(445,482,0);
pathData[533] = new Vector3(445,478,0);
pathData[534] = new Vector3(449,474,0);
pathData[535] = new Vector3(452,474,0);
pathData[536] = new Vector3(453,474,0);
pathData[537] = new Vector3(454,474,0);
pathData[538] = new Vector3(456,474,0);
pathData[539] = new Vector3(457,474,0);
pathData[540] = new Vector3(457,475,0);
pathData[541] = new Vector3(457,477,0);
pathData[542] = new Vector3(457,478,0);
pathData[543] = new Vector3(451,458,0);
pathData[544] = new Vector3(449,458,0);
pathData[545] = new Vector3(382,423,0);
pathData[546] = new Vector3(292,346,0);
pathData[547] = new Vector3(237,277,0);
pathData[548] = new Vector3(223,256,0);
pathData[549] = new Vector3(217,239,0);
pathData[550] = new Vector3(215,231,0);
pathData[551] = new Vector3(215,219,0);
pathData[552] = new Vector3(215,190,0);
pathData[553] = new Vector3(217,155,0);
pathData[554] = new Vector3(217,139,0);
pathData[555] = new Vector3(217,132,0);
pathData[556] = new Vector3(217,127,0);
pathData[557] = new Vector3(217,124,0);
pathData[558] = new Vector3(218,124,0);
pathData[559] = new Vector3(208,120,0);
pathData[560] = new Vector3(198,120,0);
pathData[561] = new Vector3(198,122,0);
pathData[562] = new Vector3(200,122,0);
pathData[563] = new Vector3(203,122,0);
pathData[564] = new Vector3(207,115,0);
pathData[565] = new Vector3(210,113,0);
pathData[566] = new Vector3(212,112,0);
pathData[567] = new Vector3(213,112,0);
pathData[568] = new Vector3(217,112,0);
pathData[569] = new Vector3(220,120,0);
pathData[570] = new Vector3(220,125,0);
pathData[571] = new Vector3(218,125,0);
pathData[572] = new Vector3(215,125,0);
pathData[573] = new Vector3(213,124,0);
pathData[574] = new Vector3(212,120,0);
pathData[575] = new Vector3(212,117,0);
pathData[576] = new Vector3(212,112,0);
pathData[577] = new Vector3(212,108,0);
pathData[578] = new Vector3(215,108,0);
pathData[579] = new Vector3(217,108,0);
pathData[580] = new Vector3(220,112,0);
pathData[581] = new Vector3(220,122,0);
pathData[582] = new Vector3(220,132,0);
pathData[583] = new Vector3(217,134,0);
pathData[584] = new Vector3(215,134,0);
pathData[585] = new Vector3(208,134,0);
pathData[586] = new Vector3(205,130,0);
pathData[587] = new Vector3(203,129,0);
pathData[588] = new Vector3(203,124,0);
pathData[589] = new Vector3(207,112,0);
pathData[590] = new Vector3(212,110,0);
pathData[591] = new Vector3(213,110,0);
pathData[592] = new Vector3(218,110,0);
pathData[593] = new Vector3(222,113,0);
pathData[594] = new Vector3(223,113,0);
pathData[595] = new Vector3(227,113,0);
pathData[596] = new Vector3(228,112,0);
pathData[597] = new Vector3(230,108,0);
pathData[598] = new Vector3(232,105,0);
pathData[599] = new Vector3(232,103,0);
pathData[600] = new Vector3(230,102,0);
pathData[601] = new Vector3(228,102,0);
pathData[602] = new Vector3(223,102,0);
pathData[603] = new Vector3(220,102,0);
pathData[604] = new Vector3(215,107,0);
pathData[605] = new Vector3(215,108,0);
pathData[606] = new Vector3(215,112,0);
pathData[607] = new Vector3(217,115,0);
pathData[608] = new Vector3(218,117,0);
pathData[609] = new Vector3(220,118,0);
pathData[610] = new Vector3(220,122,0);
pathData[611] = new Vector3(218,122,0);
pathData[612] = new Vector3(215,122,0);
pathData[613] = new Vector3(212,118,0);
pathData[614] = new Vector3(212,112,0);
pathData[615] = new Vector3(213,110,0);
pathData[616] = new Vector3(217,110,0);
pathData[617] = new Vector3(223,110,0);
pathData[618] = new Vector3(225,110,0);
pathData[619] = new Vector3(227,110,0);
pathData[620] = new Vector3(228,110,0);
pathData[621] = new Vector3(228,112,0);
pathData[622] = new Vector3(228,117,0);
pathData[623] = new Vector3(228,124,0);
pathData[624] = new Vector3(227,124,0);
pathData[625] = new Vector3(223,124,0);
pathData[626] = new Vector3(220,122,0);
pathData[627] = new Vector3(220,117,0);
pathData[628] = new Vector3(220,115,0);
pathData[629] = new Vector3(223,115,0);
pathData[630] = new Vector3(225,115,0);
pathData[631] = new Vector3(227,113,0);
pathData[632] = new Vector3(228,110,0);

/*
for ( var i = 0; i < pathData.length; i++)
console.println("pathData[" + i + "] = " + pathData[i]);
*/

//host.console.show();
//host.console.clear();

//scene.showGrid = true;
//scene.gridMode = "transparent";
scene.showAxes = true;
scene.showOrientationAxes = true;
runtime.overrideSelection = true;
//runtime.setCurrentTool(runtime.TOOL_NAME_SPIN);

/*host.annotRM["path"].context3D.scene.showGrid = true;
host.annotRM["path"].context3D.scene.GridMode = "transparent";
host.annotRM["path"].context3D.scene.showAxes = true;*/

console.println( "Nodes: " + scene.nodes.count );
for (var i = 0; i < scene.nodes.count; i++) {
	var name = scene.nodes.getByIndex(i).name;
	var type = scene.nodes.getByIndex(i).constructor.name;
	var faces = scene.nodes.getByIndex(i).faceCount;
	console.println( "Scene node /" + i + "/ name: " + name + " type: " + type + " faces: " + faces );
	console.println( "Scene node /" + i + "/ nextSibling: " + scene.nodes.getByIndex(i).nextSibling );
	console.println( "Scene node /" + i + "/ firstChild: " + scene.nodes.getByIndex(i).firstChild );
}
scene.nodes.getByIndex(2).setColor(new Color(0,0,1),1000);

myMouseHandler = new MouseEventHandler();
myMouseHandler.onMouseMove = true;
//myMouseHandler.target = scene.meshes.getByIndex(0);
runtime.addEventHandler( myMouseHandler );

myMouseHandler.onEvent = function( event )
{
	//console.println( "Doc mouse position: " + host.mouseX + "   " + host.mouseY );
	//console.println( "Event mouse position: " + event.mouseX + " - "+ event.mouseY );

	// Mind the difference between node and mesh!
	/*
	console.println( "Number of nodes -> " + host.annotRM["path"].context3D.scene.nodes.count );
	for (var i = 0; i < host.annotRM["path"].context3D.scene.nodes.count; i++) {
		console.println( "Node /" + i + "/ has name -> " + host.annotRM["path"].context3D.scene.nodes.getByIndex(i).name);
	}
	console.println( "Number of meshes -> " + host.annotRM["path"].context3D.scene.meshes.count );
	for (var i = 0; i < host.annotRM["path"].context3D.scene.meshes.count; i++) {
		console.println( "Mesh /" + i + "/ has name -> " + host.annotRM["path"].context3D.scene.meshes.getByIndex(i).name);
	}
	*/

	// Does not work!
	/*
	console.println( "Number of hits -> " + event.hits.length );
	if ( event.hits.length == 0 ) {
		console.println( "Setting node invisible" );
		host.annotRM["path"].context3D.scene.nodes.getByName("arrow").visible = false;
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowShaft").visible = false;
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowHead").visible = false;
		host.annotRM["path"].context3D.scene.update();
		runtime.refresh();
		return;
	}
	else {
		console.println( "Setting node visible" );
		host.annotRM["path"].context3D.scene.nodes.getByName("arrow").visible = true;
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowShaft").visible = true;
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowHead").visible = true;
	}
	*/

	/*
	console.println( "Hit mouse position: " + event.hits[0].position );
	console.println( "Hit mouse position x / y: " + event.hits[0].position.x + " / " + event.hits[0].position.y );
	console.println( "3D Info3: " + scene.meshes.getByIndex(0) );
	console.println( "3D Info3: " + event.hits[0].position.x );
	console.println( "3D Info3: " + Math.round(event.hits[0].position.x) );
	console.println( "3D Info3: " + pathData[Math.round(event.hits[0].position.x)] );
	console.println();
	*/

	/*
	console.println( "Nodes: " + scene.nodes.count );
	for (var i = 0; i < scene.nodes.count; i++) {
		var name = scene.nodes.getByIndex(i).name;
		var type = scene.nodes.getByIndex(i).constructor.name;
		var faces = scene.nodes.getByIndex(i).faceCount;
		console.println( "Scene node /" + i + "/ name: " + name + " type: " + type + " faces: " + faces );
	};
	*/

	if (host.annotRM["path"].activated) {
		if (event.hits.length > 0) {
			//console.println( "Event info: hit position -> " + event.hits[0].position );
			var hitX = Math.round(event.hits[0].position.x);
			var hitY = Math.round(event.hits[0].position.y);
			var start = pathData[hitX];
			var stop = pathData[hitY];
		}
		else {
			var start = new Vector3(1000000, 1000000, 1000000);
			var stop = new Vector3(1000000, 1000000, 1000000);
		}

		var transStart = new Matrix4x4();
		transStart.translateInPlace(start);
		host.annotRM["path"].context3D.scene.nodes.getByName("start").transform.set(transStart);
		var transStop = new Matrix4x4();
		transStop.translateInPlace(stop);
		host.annotRM["path"].context3D.scene.nodes.getByName("stop").transform.set(transStop);

		var vec = stop.subtract(start);
		var sinPhi = 0;
		var phi = 0;
		if (vec.length > 0) {
			sinPhi = vec.y / vec.length;
			phi = Math.asin(sinPhi);
			if (vec.x < 0) {
				phi = -1 * phi + Math.PI;
			}
		}
		//console.println( "Event info: phi -> " + phi );

		var transfA = new Matrix4x4();
		transfA.scaleInPlace(vec.length, 1, 1);
		transfA.rotateAboutZInPlace(phi);
		transfA.translateInPlace(start);		
		//console.println( "Event info: transform arrow -> " + transfA );
		host.annotRM["path"].context3D.scene.nodes.getByName("arrow").transform.set(transfA);

		var transfAS = new Matrix4x4();
		transfAS.scaleInPlace(0.8*vec.length, 1, 1);
		transfAS.rotateAboutZInPlace(phi);
		transfAS.translateInPlace(start);		
		//console.println( "Event info: transform arrow shaft -> " + transfAS );
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowShaft").transform.set(transfAS);

		var transfAH = new Matrix4x4();
		transfAH.scaleInPlace(0.2*vec.length, 1.5, 1.5);
		transfAH.rotateAboutZInPlace(phi);
		transfAH.translateInPlace(stop);		
		//console.println( "Event info: transform arrow head -> " + transfAH );
		host.annotRM["path"].context3D.scene.nodes.getByName("arrowHead").transform.set(transfAH);
	}
}

function view0()
{
	runtime.setView(0,true);
	host.annotRM["path"].context3D.runtime.setView(0,true);
}

function view1()
{
	/*
	console.println( "Test" );
	console.println( "Camera: current transform -> " + scene.cameras.getByIndex(0).transform );
	*/
	/*
	var position = new Vector3(100,100,1000);
	var direction = new Vector3(0,0,-1);
	var up = new Vector3(0,-1,0);
	scene.cameras.getByIndex(0).transform.setView(position, direction, up);
	*/
	/*
	scene.cameras.getByIndex(0).transform.set(0.320985, -0.944548, 0.0692672, 0, -0.940991, -0.309783, 0.136273, 0, -0.107259, -0.108922, -0.988247, 0, 236.511, 248.689, 968.946, 1);
	console.println( "Camera: new transform -> " + scene.cameras.getByIndex(0).transform );
	runtime.setView(1,true);
	console.println( "Camera: new transform -> " + scene.cameras.getByIndex(0).transform );
	*/
	runtime.setView(3,true);
	host.annotRM["path"].context3D.runtime.setView(2,true);
}

function view4()
{
	runtime.setView(4,true);
	host.annotRM["path"].context3D.runtime.setView(0,true);
}

function setView(intView)
{
	switch (intView){
		case 0:
		runtime.setView(0,true);
		host.annotRM["path"].context3D.runtime.setView(0,true);
		break;
		case 1:
		runtime.setView(1,true);
		host.annotRM["path"].context3D.runtime.setView(0,true);
		break;
		case 3:
		runtime.setView(3,true);
		host.annotRM["path"].context3D.runtime.setView(2,true);
		break;
		case 4:
		runtime.setView(4,true);
		host.annotRM["path"].context3D.runtime.setView(0,true);
		break;
	}
}




//scene.showGrid = true;
//scene.gridMode = scene.GRID_MODE_WIRE;
//scene.gridSize = 11;
scene.showAxes = true;
scene.showOrientationAxes = true;

runtime.overrideNavTools = false;
runtime.overrideSelection = true;
runtime.overrideScrollWheel = false;
runtime.overrideFlyTool = true;
runtime.overridePanTool = false;
runtime.overrideRotateTool = true;
runtime.overrideSpinTool = true;
runtime.overrideWalkTool = true;
runtime.setCurrentTool("Pan");
//runtime.disableTool("Pan"); grays out the menue item

for (var i = 0; i < scene.nodes.count; i++) {
	//var name = scene.nodes.getByIndex(i).name;
	//console.println( "3D Info3: /" + i + "/ " + name );

	// Use the node to change the names axis and axis-2 in order
	if (scene.nodes.getByIndex(i).name.indexOf("model") > -1) {scene.nodes.getByIndex(i).name = "model"};
	if (scene.nodes.getByIndex(i).name.indexOf("root") > -1) {scene.nodes.getByIndex(i).name = "root"};
	if (scene.nodes.getByIndex(i).name.indexOf("start") > -1) {scene.nodes.getByIndex(i).name = "start"};
	if (scene.nodes.getByIndex(i).name.indexOf("stop") > -1) {scene.nodes.getByIndex(i).name = "stop"};
	if (scene.nodes.getByIndex(i).name.indexOf("screen") > -1) {scene.nodes.getByIndex(i).name = "screen"};
	if (scene.nodes.getByIndex(i).name.indexOf("arrow") > -1) {scene.nodes.getByIndex(i).name = "arrow"};
	if (scene.nodes.getByIndex(i).name.indexOf("shaft") > -1) {scene.nodes.getByIndex(i).name = "arrowShaft"};
	if (scene.nodes.getByIndex(i).name.indexOf("head") > -1) {scene.nodes.getByIndex(i).name = "arrowHead"};
	if (scene.nodes.getByIndex(i).name.indexOf("axis-2") > -1) {scene.nodes.getByIndex(i).name = "grid-Y"};
	if (scene.nodes.getByIndex(i).name.indexOf("axis") > -1) {scene.nodes.getByIndex(i).name = "grid-X"};
};

console.println( "Camera info: projectionType -> " + scene.nodes.getByIndex(0).projectionType );
console.println( "Camera info: fov -> " + scene.nodes.getByIndex(0).fov );
console.println( "Camera info: transform -> " + scene.nodes.getByIndex(0).transform );
console.println( "Camera info: useAbsoluteBinding -> " + scene.nodes.getByIndex(0).useAbsoluteBinding );
console.println( "Camera info: absoluteBindingScale -> " + scene.nodes.getByIndex(0).absoluteBindingScale );
console.println( "Camera info: binding -> " + scene.nodes.getByIndex(0).binding );
console.println( "Camera info: position -> " + scene.nodes.getByIndex(0).position );
console.println( "Camera info: up -> " + scene.nodes.getByIndex(0).up );
console.println( "Camera info: upLocal -> " + scene.nodes.getByIndex(0).upLocal );
console.println( "Camera info: viewPlaneSize -> " + scene.nodes.getByIndex(0).viewPlaneSize );


console.println( "Nodes: " + scene.nodes.count );
for (var i = 0; i < scene.nodes.count; i++) {
	var name = scene.nodes.getByIndex(i).name;
	var type = scene.nodes.getByIndex(i).constructor.name;
	var faces = scene.nodes.getByIndex(i).faceCount;
	console.println( "Scene node /" + i + "/ name: " + name + " type: " + type + " faces: " + faces );
};
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