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Smooth Camera Rotation
Created: 4/30/2007 1 1.0

This tutorial shows how to use the provided script to easily control motion of the viewpoint(camera)
around the objects in the scene. Many aspects of the camera motion can be controlled using javascript
calls. You can limit zooming, limit tilting, and even control how fast the camera comes to a stop when
the mouse button is released.
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Smooth Camera Rotation
Created: 4/30/2007 1 1.0

How to create the example...

1. Obtain a 3D model or use the Example.rh file attached to
this tutorial. If you already have a 3D model in your PDE,
jump to Step 3.

Mame

E,l CameraRotate.js. txt
E,l Document Javascript.js. txt
@ Example.rh

Description

2. Save the other attachments included with this tutorial
in a folder of your choosing. Rename the javascripts by
removing the ".txt" at the end of the filename.

3. Drag the 3D model file directly into Acrobat 3D to create
a 3D Annotation object in a blank PDE. Or use the 3D

Tool @9 and drag a rectange where you want to place your

3D object in an existing PDF document.
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Content Settings
3D Model:

<Embedded data> [ Browse... ] [ Capture ]

4. When the "Add 3D Content" Dialog comes up, click the PO Ve, Comments, and Sapts
"Browse" button next to the "3D Model:" textbox and select Default Script:
the model file from step 1 or 2 | <Embecdded data> Browse. ] [ e |

5. Click the "Browse" button next to the "Default Script:"
textbox and select the "CameraRotation.js" javascript
file from step 2. All of the public functions in this
javascript that are used in this tutorial are documented and ’
commented. "‘
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Created: 4/30/2007 1 1.0

6.

Choose the Advanced Editing - Select Object Tool. & |
Double click the 3D Annotation to open it's "3D
Properties” dialog and uncheck "Enable default 3D
interaction".

This disables the default camera rotation and allows us to replace it with
our own.

Using the same "Select Object” tool from the previous step,
select the 3D Annotation and resize it as desired.

Note: this will distort the preview image. Click the "Edit Content”
button on the "3D Properties” dialog from Step 6. Select the “Retrieve
Poster from default View” option and click OK.

Select the Button tool from the menu: Tools -> Forms

-> Button Tool. Add a button to the left of the 3D
Annotation. Access it’s properties dialog by double-
clicking it or by “Properties” in it’s right-click menu.
Under the “Options” tab, change the label to “Limit Pitch".

Note: In the example, the button graphics were made in the source
document. The button rectangles were created in Acrobat 3D and
have their fill and line color set to "none", making them transparent.

Settings

Interface Settings

[1Enable default 3D interaction

/D Open model tree by default

Tools
Comment & Markup L4
Select & Zoom L4
Advanced Editing 4
Farms

W’
Typewriter 4
Chject Data L4
Customize Toolbars...

|24 | Button Tool

[+] Check Box Tool

1=] Combo Box Tool

1#] List Box Toal

.#] Radio Button Tool
Text Field Toal

[%Z] Digital Signature Tool
[ Barcode Tool

|'_._\3'L Preview

Show Forms Toolbar
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Created: 4/30/2007 1 1.0

6. Under the “Actions” tab, add a “Run a Javascript”
action. Copy the following javascript into the editor.

General | ApRgarance || Options | Actions

AlterPitch (true); it hi
Select Trigge Maouse Up w
/. Now create another button labeled “Free Pitch” and Select Action 4
paste the following javascript in the same manner. pdd...
AlterPitch (false);
8. Create several more buttons with the following labels
and javascript actions.
“Allow Zoom” — AlterZoom(true) ; .
Pitch

“Disable Zoom” —
“Coasting On” —
“Coasting Oft” —

“High Friction” —

“Low Friction” —

“High Sensitivity” —
“Low Sensitivity” —
“Narrow Field of View” —

“Wide Field of View” —

AlterZoom(false);
AlterCoasting (true);
AlterCoasting(false);
AlterFriction(8);
AlterFriction(2);
AlterMouseForce (4) ;
AlterMouseForce (1) ;
AlterFOV (1.2);

AlterFOV(0.4);

Limited | Free

Zoom

Not Allowed | | Limited

Field of View

Wide | Narrow

Coasting

Adobe Acrobat 3D Javascript Tutorial

N

Adobe



Created: 4/30/2007 1 1.0

9. Select the Menu: Advanced -> Document Processing -> Document Javascripts. Type “CameraRotation” or any
similar name (it’s not important) in the “Script Name” text box and click “Add”. Delete the empty function that is
created by default and paste the code on this page into the script editor.

Use the “Select Text” tool to copy this code. This is also attached to this document as “Document]avascripts.js.txt”

function getCameraController ()

{
return getAnnots3D(1l) [0].context3D.MyCameraController;

}

function AlterPitch(limit)

{ ) C
getCameraController().setngP%tch(l%m%t 2 0.7 : 1.5); A Sign 8 Ceriify ,
getCameraController () .setMinPitch(limit 2 0 : -1.5); \ : 5

| Segurity

} Security Settings...

. M Trusted Identities. .

function AlterZoom (allowed) e

{ Enable Usage Rights in Adobe Reader...
getCameraController () .setAllowZoom(allowed) ; Print Production »

} Redaction 4

) . Document Processing Batch Processing...
functlon AlterCoasting (allowed) Web Capture b Create Links from URLS...
Accessibility 4 Remove All Links...
getCameraController () .setYawCoast (allowed) ;

} FDF Optimizer... Export All Images. ..

o7 Prefight. . Shift+Cirl+ Number Pages...
function AlterFriction (friction) Compare Documents. .. Page Transitions...

{ Bates Mumbering
getCameraController () .setFriction(friction); Manage Embedded Index.

}

JavaScript Debugger... Ctrl+]
function AlterMouseForce (force)

{ Edit All JavaScripts. ..
getCameraController () .setMouseForce (force); Document JavaScripts. ..

} Set Document Actions. ..

Adobe Acrobat 3D Javascript Tutorial

function AlterFOV (fov)
{
getCameraController () .setFOV (fov) ;

}
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//-----------------------------------------------------------------------------

//-----------------------------------------------------------------------------

// 

//   Give the camera rotate tool some mass so that 

//   camera motion is smoothed out

//   

//   Daniel Beardsley, Adobe Systems, Inc.

//   March, 2006

//

//   Updated: 05/03/07

//

//   Directions:

//   Adjust the properties of the camera rotation by calling the various

//   set____() methods of the cameraController object at the end of the script.

//   The script attempts to calculate some defaults values based on the size

//   of your model so it might work right out of the box.

//-----------------------------------------------------------------------------

//-----------------------------------------------------------------------------



console.println( "* The Javascript 'CameraRotate.js' is now being read..." );



//----------------------------------------------------------------

// Camera Position Class

//----------------------------------------------------------------

function CameraPosition(inTargetPosition, inPitch, inYaw, inDistance)

{

    this.TargetPosition = inTargetPosition;

    this.CamVector = new Vector3(inPitch, inYaw, inDistance);



    this.getPitch    = function(){return this.CamVector.x;}

    this.getYaw      = function(){return this.CamVector.y;}

    this.getDistance = function(){return this.CamVector.z;}

    

    this.setPitch    = function(val){this.CamVector.x = val;}

    this.setYaw      = function(val){this.CamVector.y = val;}

    this.setDistance = function(val){this.CamVector.z = val;}     

}//----------------------------------------------------------------





//---------------------------------------------

//---------------------------------------------

// CameraRotate Class

//---------------------------------------------

//---------------------------------------------

function CameraRotate(inCamera)

{

    cameraRotate = this;



    //----------------------------------------------------------------

    // constants

    //----------------------------------------------------------------

    var GLOBAL_UP_DIRECTION     = new Vector3( 0.0, 0.0, 1.0 );

    var DEFAULT_FRICTION        = 8.0;

    var DEFAULT_MOUSE_FORCE     = 0.025;

    var DEFAULT_MAX_PITCH       = Math.PI * 0.4999; // just a bit less than rotated 90 degrees

    var MAX_MOUSE_FORCE         = 0.3;

    var MAX_YAW_SPEED           = 16;

    var MIN_SPEED               = 0.005;

    var PI_2                    = Math.PI / 2;  



    //----------------------------------------------------

    // Moves the camera to the position specified by a passed in instance

    // of the CameraPosition class

    //--------------------------------------------------

    this.setCameraPos = function(CamPos)

    {

        yaw = CamPos.getYaw();

        cameraDistance = CamPos.getDistance();

        pitch = CamPos.getPitch();



        if (CamPos.TargetPosition != null)

            targetPosition.set(CamPos.TargetPosition);

        

        updateCameraPosition();

    }//--------------------------------------------------





    //------------------------------------------------------

    // Attemps to move the camera to a view that encapsulates the whole visible scene.

    // It also places a limit on zooming in and out based on the size of the scene.

    //------------------------------------------------------

    this.LoadDefaultCameraPosition = function()

    {

        var scenebounds = scene.computeBoundingBox();

        var scenesize = scenebounds.max.subtract(scenebounds.min).length;



        cameraDistance = scenesize * 2;



        cameraRotate.setMaxZoom(scenesize*4);

        cameraRotate.setMinZoom(scenesize/2);

        cameraRotate.setCameraPos(new CameraPosition(scenebounds.center, 0, 0, cameraDistance));

    }





    //----------------------------------------------------

    // Retrieves the current position of the camera as an instance of

    // the CameraPosition class.

    //--------------------------------------------------

    this.getCameraPos = function()

    {

        return new CameraPosition(targetPosition, pitch, yaw, cameraDistance);

    }//--------------------------------------------------





    //----------------------------------------------------

    // FOV = Camera Field of View

    // Expressed in Radians from 0 to PI(3.141592)

    // When this is altered, the Camera distance is adjusted

    // so that the target remains the same visual size.

    //----------------------------------------------------

    this.setFOV = function(fov)

    {

        var oldFOV = FOV;

        FOV = fov;

        camera.fov = fov;

        //console.println("Old: " + oldFOV + "   New: " + fov + "   GZS: " + GlobalZoomScale);

        GlobalZoomScale *= Math.tan(oldFOV/2) / Math.tan(fov/2);

        //console.println("New GZS: " + GlobalZoomScale);

        this.Update(0.0001);

        scene.update();

    }

    this.getFOV = function() {return FOV;}

    //--------------------------------------------------





    //----------------------------------------------------

    // Max Pitch = Maximum angle between the horizon and

    // the camera.  Expressed in Radians from -PI/2 to PI/2

    // PI/2 = 90 degrees up from horizontal (looking down the -z axis)

    // -PI/2 = 90 degrees down from horizontal (looking up the +z axis)

    //----------------------------------------------------

    this.setMaxPitch = function( p )

    {

        p = Math.max(-DEFAULT_MAX_PITCH, p);

        p = Math.min(DEFAULT_MAX_PITCH, p);

        maxPitch = p;       

    }//--------------------------------------------------





    //----------------------------------------------------

    // Min Pitch = Minimum angle between the horizon and

    // the camera.  Expressed in Radians from -PI/2 to PI/2

    // PI/2 = 90 degrees up from horizontal (looking down the -z axis)

    // -PI/2 = 90 degrees down from horizontal (looking up the +z axis)

    //----------------------------------------------------

    this.setMinPitch = function( p )

    {

        p = Math.max(-DEFAULT_MAX_PITCH, p);

        p = Math.min(DEFAULT_MAX_PITCH, p);

        minPitch = p;

    }//--------------------------------------------------





    //----------------------------------------------------

    // MouseForce = amount of effect the mouse dragging has on Camera movement.

    // 0 - 30 (Default = 2.5)

    //----------------------------------------------------

    this.setMouseForce = function( f )

    {

        mouseForce = f/100;



        if ( mouseForce < 0.0 )

            mouseForce = 0.0;

        else if ( mouseForce > MAX_MOUSE_FORCE )

            mouseForce = MAX_MOUSE_FORCE;



    }//---------------------------------------------------





    //----------------------------------------------------

    // Friction = How quickly the camera slows to a stop after mouse dragging

    // 0 - infinity (Default = 8.0)

    //----------------------------------------------------

    this.setFriction = function( f )

    {

        friction = f;



        if (friction < 0.0 )

            friction = 0.0;

    }//----------------------------------------------------



    //----------------------------------------------------

    // setYawCoast(bool)  (Default = false)

    // If set to true, the camera will ignore friction in the horizontal

    // direction and will continue to orbit it's target after the mouse button

    // has been released.

    //-----------------------------------------------------

    this.setYawCoast = function( b )

    {

        yawCoast = (b == true);

    }//----------------------------------------------------



    //----------------------------------------------------

    // setAllowZoom(bool)  (Default = true)

    // Sets wether or not to allow the Camera to zoom in/out

    // (i.e. get closer or further from the target)

    // When set to true, you can zoom in/out by clicking and

    // dragging with the right mouse button held down. 

    //----------------------------------------------------

    this.setAllowZoom = function( allow )

    {

        allowZoom = (allow == true);

    }//----------------------------------------------------



    //----------------------------------------------------

    // setMinZoom(float)  (Default = 0)

    // Sets how close the Camera is allowed to get to the

    // target in the same units as the scene.

    //----------------------------------------------------

    this.setMinZoom = function( z )

    {

        minZoom = Math.max(0, z);

    }//--------------------------------------------------



    //----------------------------------------------------

    // setMaxZoom(float)  (Default = 0)

    // Sets how far the Camera is allowed to get from the

    // target in the same units as the scene.

    // Setting this to 0 = No Maximum Zoom

    //----------------------------------------------------

    this.setMaxZoom = function( z )

    {

        maxZoom = Math.max(0, z);

    }//--------------------------------------------------



//==========================================================

//===   Private Members

//==========================================================



    //----------------------------------

    // private variables

    //----------------------------------

    var camera                    = inCamera;

    var generalMouseEventHandler  = new MouseEventHandler();



    //Camera Orientation Variables

    var cameraDirection           = new Vector3();

    var trueCameraPos             = new Vector3();

    var yaw                       = 0.0;

    var pitch                     = 0.3;

    var targetPosition            = new Vector3();

    var yawDelta                  = 0.0;

    var pitchDelta                = 0.0;

    var cameraDistance            = 80;



    var mouse_XPrevious           = 0;

    var mouse_YPrevious           = 0;

    var originalCameraDistance    = 0;



    //Control parameters

    var friction                  = DEFAULT_FRICTION;

    var mouseForce                = DEFAULT_MOUSE_FORCE;

    var maxPitch                  = DEFAULT_MAX_PITCH;

    var minPitch                  = -DEFAULT_MAX_PITCH;

    var maxZoom                   = 0;

    var minZoom                   = 0;

    var GlobalZoomScale           = 1;



    //Effect Flags

    var yawCoast                  = false;

    var allowZoom                 = true;



    //Internal State variables

    this.ShouldUpdate             = true;

    var mouseButtonDown           = false;

    var FOV                       = inCamera.fov;





    //------------------------------------------------------

    // General Mouse Event Handler for whole 3D Annotation

    //------------------------------------------------------

    generalMouseEventHandler.onMouseDown    = true;

    generalMouseEventHandler.onMouseMove    = true;

    generalMouseEventHandler.onMouseUp      = true;

    generalMouseEventHandler.reportAllTargets = false;

    generalMouseEventHandler.onEvent     = function( event )

    {

        //-----------------------------------------------

        // mouse is dragging left button

        //-----------------------------------------------

        if ( event.isMouseMove && mouseButtonDown && event.leftButtonDown )

        {

            yawDelta   += ( event.mouseX - mouse_XPrevious ) * mouseForce;

            pitchDelta += ( event.mouseY - mouse_YPrevious ) * mouseForce * 0.8;



            if (yawDelta > MAX_YAW_SPEED)       yawDelta = MAX_YAW_SPEED;

            else if (yawDelta < -MAX_YAW_SPEED) yawDelta = -MAX_YAW_SPEED;



            mouse_XPrevious = event.mouseX;

            mouse_YPrevious = event.mouseY;



            cameraRotate.ShouldUpdate = true;

        }



        //-----------------------------------------------

        // mouse is dragging right button - Zoom In/Out

        //-----------------------------------------------

        if (allowZoom && event.isMouseMove && mouseButtonDown && event.rightButtonDown )

        {

            var scale = Math.abs(mouse_YPrevious - event.mouseY) / 300 + 1;

            if(mouse_YPrevious > event.mouseY)

                scale = 1 / scale;

            cameraDistance = (scale * scale) * originalCameraDistance;



            if(maxZoom > 0)

                cameraDistance = Math.min(maxZoom, cameraDistance);



            cameraDistance = Math.max(minZoom, cameraDistance);



            cameraRotate.ShouldUpdate = true;

        }





        //-----------------------------------------------

        // mouse button is down

        //-----------------------------------------------

        if ( event.isMouseDown )

        {

            mouseButtonDown = true;

            cameraRotate.saveCameraDistance();

            originalCameraDistance = cameraDistance;

            mouse_XPrevious = event.mouseX;

            mouse_YPrevious = event.mouseY;

        }



        //-----------------------------------------------

        // mouse button is released

        //-----------------------------------------------

        if ( event.isMouseUp )

        {

            mouseButtonDown = false;

            cameraRotate.saveCameraDistance();

        }



    }//--------------------------------------------------------

    runtime.addEventHandler( generalMouseEventHandler );





    //---------------------------------------------

    // Grabs the current Camera distance from the target

    //---------------------------------------------

    this.saveCameraDistance = function()

    {

        var cameraVector = new Vector3( camera.position );

        cameraVector.subtractInPlace( camera.targetPosition );

        cameraDistance = cameraVector.length / GlobalZoomScale;

    }



    //---------------------------------------------

    this.registerOwnEventHandler = function()

    {

        var mytimer = new TimeEventHandler();

        mytimer.onEvent = function (event)

        {

            if(cameraRotate.ShouldUpdate)

                cameraRotate.Update(event.deltaTime);

        };

        runtime.addEventHandler(mytimer);

    }//---------------------------------------------





    //---------------------------------------------

    this.Update = function( deltaTime )

    {

        applyPitchFriction( deltaTime );



        if(!yawCoast || mouseButtonDown)

            applyYawFriction( deltaTime );



        if(Math.abs(yawDelta) < MIN_SPEED &&

           Math.abs(pitchDelta) < MIN_SPEED)

            this.ShouldUpdate = false;



        //---------------------------------------------

        // Update by delta

        //---------------------------------------------

        yaw   += yawDelta * deltaTime;

        pitch += pitchDelta * deltaTime;



        //---------------------------------------------

        // max pitch

        //---------------------------------------------

        if ( pitch >  maxPitch ) { pitch = maxPitch; }

        if ( pitch <  minPitch ) { pitch = minPitch; }



        if(yaw > Math.PI) yaw = yaw - Math.PI*2;

        else if(yaw < -Math.PI)  yaw = yaw + Math.PI*2;



        updateCameraPosition();



    }//---- Update function-----------------------------------------





    //--------------------------------------------------

    function updateCameraPosition()

    {

        //-----------------------------------------------

        // Update camera direction

        //-----------------------------------------------

        var x = Math.sin( yaw   ) * Math.cos( pitch );

        var y = Math.cos( yaw   ) * Math.cos( pitch );

        var z = Math.sin( pitch );



        cameraDirection.set( x, y, z );



        //-----------------------------------------------

        // Update camera position

        //-----------------------------------------------

        trueCameraPos.set(targetPosition);

        trueCameraPos.addScaledInPlace(cameraDirection, cameraDistance * GlobalZoomScale);

        camera.up.set(targetPosition.x, targetPosition.y, targetPosition.z + cameraDistance);

        camera.position.set(trueCameraPos);

        camera.targetPosition.set(targetPosition);

    }//--------------------------------------------------







    //--------------------------------------------------

    function applyYawFriction( deltaTime )

    {

        yawDelta *= Math.max(0, 1.0 - ( friction * deltaTime ));

    }//-------------------------------------------------





    //---------------------------------------------------

    function applyPitchFriction( deltaTime )

    {

        pitchDelta *= Math.max(0, 1.0 - ( friction * deltaTime ));

    }//--------------------------------------------------







    //---------------------------------------------------

    // This will be used in a future release

    //---------------------------------------------------



    this.printCameraView = function()

    {

        console.println("viewManager.AddView('View"+ Math.round(Math.random()*1000) +"', TargetPos, "+pitch+", "+yaw+", "+cameraDistance+");");

    }



}//--------------------------------------------------------------





var MyCameraController = new CameraRotate(scene.cameras.getByIndex(0));

MyCameraController.LoadDefaultCameraPosition();

MyCameraController.registerOwnEventHandler();



console.println( "* The Javascript 'CameraRotate.js' has been read to the end." );




function getCameraController()

{

	return getAnnots3D(1)[0].context3D.MyCameraController;

}



function AlterPitch(limit)

{

	getCameraController().setMaxPitch(limit ? 0.7 : 1.5);

	getCameraController().setMinPitch(limit ? 0 : -1.5);

}



function AlterZoom(allowed)

{

	getCameraController().setAllowZoom(allowed);

}



function AlterCoasting(allowed)

{

	getCameraController().setYawCoast(allowed);

}



function AlterFriction(friction)

{

	getCameraController().setFriction(friction);

}



function AlterMouseForce(force)

{

	getCameraController().setMouseForce(force);

}



function AlterFOV(fov)

{

	getCameraController().setFOV(fov);

}
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