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3 Introduction

3.1 General Background

Since 2003 metaio designs, develops and markets Augmented Reality (AR) solutions
in many different fields. Using this innovative technology, virtual 3D information can
be superimposed seamlessly into the real environment at real time.

Taking online scenarios into account, the technology was only available as web
browser plugin for the Microsoft Internet Explorer.

DEVELOPMENT
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Mobile Presenter
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S Print Unifeye Platform Planner 7
- =
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Viewer Design
3D - CAD

Figure 1: Overview of the metaio Unifeye Platform

As this introduced limitations in terms of supported operating systems and browsers
metaio has been constantly looking at different solutions for overcoming this
drawback.

The new Unifeye Viewer approach leverages the powerful architecture of Adobe’s®
Shockwave® technology, wide distribution and availability for different operating
systems and browsers.

The Adobe Shockwave player is available as a browser plugin for all major browsers
on the Windows® and Mac OS operating systems

(see http://www.adobe.com/products/shockwaveplayer/) and is already pre installed
on over 50% of the web users PCs:

(http://www.adobe.com/products/player _census/shockwaveplayer/).

In contrast to the also widespread Adobe Flash technology, Shockwave contains:
a native and high performance 3D rendering engine,
a physics engine (NVidia® PhysX ™),

precision sound control,
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support for more than 40 video, audio and image file formats and
allows the integration of Flash® content.
For a quick comparison between Flash and Shockwave, please refer to:

http://www.adobe.com/products/director/resources/integration/flash/quick com
parison.html,

http://www.adobe.com/products/director/resources/integration/,

http://www.adobe.com/products/director/compare/

In addition to that, Shockwave can be extended by third-party components, called
Xtras.

The new Unifeye Viewer is implemented as an Xtra which is Shockwave’s native
plugin interface. By using the Xtra mechanism the Unifeye Viewer can take full
advantage of modern computer architectures as it is written in native C++ code,
compiled for the two available platforms: Microsoft Windows and Apple Mac OS. It
builds on top of the powerful and flexible Unifeye architecture and thus delivers fast
and high quality tracking and camera access for interactive augmented reality
scenarios.

The authoring environment for Adobe Shockwave is called Adobe Director®
(http://www.adobe.com/products/director/) and is used by artists, game developers,
multimedia authors and programmers. For Shockwave examples please refer to the
following websites:

http://www.adobe.com/products/director/3d game programming/,

http://www.adobe.com/products/director/multimedia authoring software/,

http://www.adobe.com/products/director/elearning authoring software/,

http://www.shockwave3d.com/

This document provides an overview on the functionalities of the Unifeye Viewer and
is aimed at developers/designers who want to create rich augmented reality
experiences especially in the web and online domain. After a general overview of the
Unifeye Viewer Shockwave Xtra and its functionalities the manual will focus on
application development, scenario creation and deployment issues for online
augmented reality applications.

Please note that this is a growing document. So if you notice any important
information which is missing, please write to info@metaio.com.
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3.2 metaio Unifeye Viewer architecture

The metaio Unifeye Viewer Shockwave Xtra is based on the core libraries of the
Unifeye SDK without the Unifeye SDK rendering engine. The rendering engine is
provided by Adobe in terms of the Shockwave renderer.

Depending on the user's background, development for the Unifeye Viewer
Shockwave Xtra can be done in different ways.

Content and configuration

Function calls

Unifeye Viewer Xtra interface

Figure 2: metaio Unifeye Viewer Shockwave Xtra architecture

3.2.1 Shockwave Xtra development

For programmers or designers familiar with Adobe’s authoring environment for
Shockwave (Director), the functionality of the Unifeye Viewer Xtra can be accessed
by according function calls (using the Lingo or JavaScript programming language
within Director). More details on the development based on the Xtra are described in
section 7 and 8. Also note that the Unifeye Viewer Shockwave Xtra ships with
several programming samples for Adobe Director.

3.2.2 Application configuration development

For non-programmers the implementation and Xtra API details are hidden through a
standard application which can be easily configured based on a XML configuration
file. Information on XML-based application configuration can be found in section 9.
The Lingo source code for the Shockwave application that interprets the application
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configuration files is also provided within the Unifeye Viewer package and can be
used as elaborate programming example (see section 8).

3.3 metaio Unifeye Viewer Shockwave Xtra features

3.3.1 Currently supported features

Camera access

The Unifeye Viewer Xtra is very flexible and connects to a broad range of (web)
cameras. On Windows, all DirectShow/WDM compatible cameras can be used. On
Mac OS all QT kit compatible cameras are available.

Tracking

The Unifeye Viewer currently supports planar markerless tracking as tracking
technology. This allows the usage of arbitrary images (which are sufficiently textured)
to be used for tracking purposes. As the Unifeye Viewer is built on the Unifeye
platform new tracking technologies can and will be integrated in the future.

Microphone level access
It is possible to retrieve the input level of a connected microphone. This feature can
be used to react on certain events like a user blowing into the microphone.

Most important platforms supported
The Unifeye Viewer Xtra runs on Windows and Macintosh based systems. For more
details, please refer to the section 3.4.

Comes with configurable standard application; for s imple tasks, no
programming is necessary: By changing an XML file it is possible to load
geometries, configure them to be shown at certain tracking patterns and trigger
animations and sounds.

Supported model format

As the Unifeye Viewer Xtra is an extension to Adobe Shockwave, the model formats
supported by Adobe Shockwave/Director can be used. This currently is Adobe’s w3d
format. There is also an import available for Google SketchUp models.

3.3.2 Attractive roadmap for the future

In the future the Unifeye Viewer Xtra will be extended with additional functionality.
Current plans include:

GUI for the creation of application configuration files (via Unifeye Design)
Export scripts for content creation tools (like Autodesk Maya)
Integration of additional tracking modules (e.g. face tracking)

Tracking performance improvements

8
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Integration of additional interaction features (e.g. touch interaction with
tracking patterns for interactivity with the user)
3.4 Platforms and devices

This section lists the Soft- and Hardware requirements for using the Unifeye Viewer
Shockwave Xtra during development and deployment.

3.4.1 General software requirements

The Unifeye Viewer Shockwave Xtra is based on Adobe’s Shockwave technology
and browser plugin. The following operating systems are supported:

Microsoft Windows based: Windows XP (at least SP2), Vista, Windows 7
Apple Mac OS based: Mac OS X 10.5 (for Intel processors)

3.4.2 Software requirements during authoring/develo  pment

For creating Shockwave applications with the Unifeye Viewer Xtra, Adobe Director
11.5is needed (see http://www.adobe.com/products/director/).

3.4.3 Software requirements deployment/end user

If you deploy your created Shockwave application/movie to the web, end users can
use any browser that is supported by Adobe with an according Shockwave plugin
(Adobe Shockwave player) in version 11.5 or above. A full list of compatible browser
can be retrieved from the Adobe website. Examples of supported browsers are:

Microsoft Internet Explorer 6.0, 7.0, 8.0
Firefox 2.0, 3.0, 3.5
Google Chrome
Safari
Opera
The Adobe Shockwave player can be downloaded here:

http://get.adobe.com/shockwave

When you publish your project to the web Adobe Director can create a template
HTML frame which forwards the user to the Adobe page in case the browser plugin is
not installed. In addition to that, the examples provided within the Unifeye Viewer
package also contain HTML/JavaScript code that checks for the availability of the
Shockwave plugin.

3.4.4 Hardware requirements

The following Hardware requirements must be met:

9
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32-bit (x86) or 64-bit (x64) CPU with more than 2GHz (Dual Core
recommended)

512 MB system memory

An OpenGL/DirectX capable graphics card with up-to-date drivers (at least
128 MB memory recommended)

A DirectShow/WDM (Microsoft) or QT kit compatible (web)cam connected to
the PC (a resolution of 640x480 is recommended).

Note on 64 bit systems:

As the Adobe browser plugins are currently only available as 32-bit versions, the
Unifeye Viewer will also only run on a 64-bit system if the browser and the
Shockwave plugin are run in 32-bit compatibility mode on the 64-bit system (see also
3.5.7).

3.5 Known Issues

This section lists some known issue that you might run into and some potential
workarounds. Please also refer to the Adobe Director/Shockwave documentation to
get more information about the Shockwave development process in general.

3.5.1 Screensaver issues

You should deactivate the screensaver if you have access to the system that is
running your application because any shockwave 3D content might not be
rendered anymore after resuming from screensaver mode.

3.5.2 Lock/Unlock screen

The problem described in 3.5.1 might also occur after locking and unlocking the
screen. Avoid logging off and on while a Shockwave application is running.

3.5.3 (Bad) Rendering performance

Sometimes the user gets bad rendering performance from Shockwave 3D, even
when the application is running on a powerful system. By default, Shockwave
estimates and runs the best renderer for the system. Unfortunately, this
estimation might sometimes be incorrect. Shockwave 3D can use different render
modes: OpenGL, DirectX or Software rendering. If you encounter problems, you
can try switching the render mode manually to get the best performance. Adding
the following line to your Lingo code, might also result in better performance:
“_movie.preferred3dRenderer = #auto”

(call it once in your code).

In addition to that, the “DTS” (direct to stage) option also influences the
performance of the rendering (especially when using larger model data). If you
turn off DTS of the 3D member the background video image is drawn into a

10
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separate background image. This enables the application to set the background
of the 3D member to transparent. On windows systems this solution is pretty fast.
Everything is still rendered on hardware. Macintosh computers can’'t handle this
approach by using a hardware renderer (e.g. OpenGL), so they fall back to
software rendering mode which slows down the rendering process.

If you turn DTS on the video background image is rendered into the 3D member.
In return no transparency is possible anymore and also the 3D member is always
placed on top of all other sprites. In this mode, no 2D GUI elements are possible
and any other sprites can’t be placed over the 3D member. Nevertheless, this
mode is pretty fast on both systems, Windows and Macintosh.

Please note, that if you want to use occlusion models (like in the
ShockwaveARFrame example application), DTS must be turned on. It will be
turned on automatically, if you specify one model to be an occlusion model in the
configuration file or if you manually call “setOcclusion(true)” on the
“OcclusionScript” member of “Member3D” in the according code. Please refer to
the ShockwaveARFrame example to see how both modes are handled.

3.5.4 Path separator in Adobe Director on a Mac sys tem

Please note that a Shockwave application executed on a Mac system internally
uses “” as path separator (instead of “/”). This needs to be taken into account
when passing pathes to the Unifeye Viewer Xtra. The Unifeye Viewer internally
works with the correct Mac path separator “/”. See the ShockwaveARFrame
example application where appropriate path conversion is done via the method
“GF_getCorrectOSPath()”".

3.5.5 Restarting problems inside Director

Please note, that you should use the Unifeye Viewer Xtra as global variable inside
your Shockwave application. Otherwise there might be problems when restarting
the script from within Director.

3.5.6 Director and .swf movie textures

When scrolling in Director while a .swf movie texture is playing, the movie texture
freezes and only starts again after you stop and start the movie again. This seems to
be a Shockwave related bug.

3.5.7 Shockwave on 64-bit systems

Please note that currently the Adobe Shockwave plugin is only available as 32-bit
version. For windows based operating systems you simply have to use a 32-bit
version of the browser to run Shockwave. On Mac OS 10.6, the Safari browser runs
in 64-bit mode per default, which prevents the Shockwave plugin from being
executed. To force Safari to 32-bit mode, please follow these steps:

1. Quit the Safari browser
11
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2. In the dock click and hold the Safari icon
3. Select “Options  Show in Finder”

4. Select Safari and choose “File Get Info” from the menu, or use Apple-i
keyboard combination.

5. Select the option “Open in 32Bit mode” on the new window and uncheck the
option “Open using Rosetta”

6. Close the window and restart your computer.

7. Start Safari by clicking on the icon in the dock. It should now start in 32-bit
mode and you should be able to run the Shockwave plugin in. If not, please
repeat the steps 1 -7

3.5.8 Publishing as projector

When publishing your application as projector for Windows systems, it is necessary
that you check “Exclude all Xtras” in the “publish settings” menu of Director. A new
subfolder relative to you Shockwave executable will be created that is called Xtras.
All dependent Xtras will be copied there automatically. Additionally you will have to
copy all dependent DLL’s (cv100.dll, cxcorel00.dll, ESMlib.dll,
highgui100.dlIl, license.txt, Microsoft.VC80.CRT.man ifest,
msvcp80.dll, msvcr80.dll ) for the Unifeye Viewer Xtra into this folder. For
Macintosh systems in contrast make sure that “Exclude all Xtras” is unchecked!

3.5.9 Projector asks for missing scripts

If your projector asks for missing scripts on your hard disk but still works, click on any
script, navigate to the label “cast” in the “property inspector” and make sure that the
option “on request” is chosen from the drop down box “preload”.

3.5.10 Icons for projectors

If you want to change the icon of your projector file on Windows, you can't use the
icon-option from the “projector settings” as it doesn’t work properly. Instead, you'll
have to use the icon editor:
http://collab.directorforum.com/Resource_and_Icon_Editor.

The icon editor allows you to load the projector executable and exchange the icon
manually.

In case of Macintosh projectors, create an icon with the included “icon editor” and
embed it into the .app file. To do this, open the contents of the .app file and
exchange the standard icon with your icon.

3.5.11 Unifeye Viewer Xtra version updates

If a new version of the Unifeye Viewer Xtra becomes available, you'll have to update
your existing Shockwave applications only if you want your existing Shockwave

12
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applications to automatically download and use the new version of the Xtra. This can
be done by manually unchecking/rechecking the “download when needed” checkbox
in the Director “Modify  Movie  Xtras” dialog for the metaio Unifeye Viewer Xtra. If
you now upload the new Shockwave movie to your web server, the users will again
receive the Xtras download dialog.

Please note that some browsers (e.g. Firefox 3.5) require a reload of the page before
they actually use the new version of the Xtra after download. You might work around
this issue by manually checking the version number of the used Unifeye Viewer Xtra
inside your Shockwave application (use the Lingo “the xtralist” for this task).

13
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4 Unifeye Viewer Shockwave Xtra and Unifeye PC

The architecture overview of Figure 3 shows that the Unifeye Viewer Shockwave Xtra
can be compared to the Unifeye TrackingDLL. It handles the access to the camera
interface as well as the tracking tasks. The rendering/visualization is not part of the
Unifeye Viewer or the TrackingDLL. In case of the Unifeye Viewer, the Shockwave
Rendering engine will usually be used for visualization. The provided standard
application as well as any application combines the output of the Unifeye Viewer Xtra
(camera image and tracking information) with the Shockwave Rendering engine and
your own application logic.

Regarding configuration files (like tracking configuration) the Unifeye Viewer uses the
same configuration files like the Unifeye TrackingDLL or SDK. Given this
compatibility the Unifeye SDK/Design can support the creation of AR applications for
the Unifeye Viewer platform. Configuration and calibration tasks can be performed
using the available tools and functionalities of the Unifeye SDK. The resulting
configuration and calibration files can then be used for Shockwave AR scenarios
using the Unifeye Viewer.

Unifeye Viewer Xtra interface Unifeye TrackingDLL interface

Figure 3: Layer comparison Unifeye Viewer (left) and Unifeye Tracking DLL PC (right)

4.1 Portability of configuration files

The Unifeye Viewer is based on the same configuration files as the Unifeye SDK.
This includes

Tracking configuration files (for planar markerless tracking)

Scene files (.scef) for AR scenes including

14
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o Configuration,

o0 Model data and corresponding translation/rotation/scaling values as
well as coordinate system bindings,

o0 Application configuration information for animations and sounds.

In order to create an application configuration, the tools of Unifeye SDK PC can be
used.

Use the Unifeye GUI Planar Markerless Configuration tool to create a tracking
configuration for your Unifeye Viewer Shockwave application.

[Optional:] Use the Unifeye GUI to create a scene file for your models (please
note 4.2) including

o binding to desired coordinate system
o translation/rotation/scale

[Optional:] Application configuration nodes can be included in the scene file.
Currently, they still have to be included manually. A graphical user interface is
planned for the future.

4.2 Portability of 3D models

The model format to be used in Shockwave applications is w3d which is different
from the model formats supported by the Unifeye SDK. Please see sections 7.1, 9.2
and 10 for more details regarding the content preparation process.

4.3 Portability of code

As mentioned above, the interfaces of Unifeye Viewer Shockwave Xtra and the
Unifeye TrackingDLL are very similar. Therefore, anyone with programming
experience for Unifeye TrackingDLL can easily switch to Unifeye Viewer
development. Even people without any Unifeye programming experience can create
Shockwave applications with the Unifeye Viewer Xtra very quickly, as the number of
supported functions is very limited but sufficient for creating AR applications (see 11)
and there are elaborate examples available (see section 7.5 and section 8).

4.4 Overview of the configuration and deployment pr ocess

This section provides an overview of the configuration and deployment process for
Unifeye Viewer Shockwave applications including an overview of the process for AR
development based on the standard application (without programming) and AR
development based on the Unifeye Viewer Xtra and Shockwave (including
programming).

15
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4.4.1 Development based on the standard application

The Unifeye Viewer is shipped with a standard application which allows easy
configuration of online Shockwave AR applications. In addition to that you can use
Unifeye SDK/Unifeye Design configuration tools (like the planar markerless tracking
configurator). The application can be configured and tested in a local environment
(e.g. on a private web server) using the development version of the Unifeye Viewer
Shockwave Xtra, which requires the WIBU license dongle. After successful testing,
the application can be deployed to a public server, using the deployment version of
the Unifeye Viewer Shockwave Xtra and an encrypted tracking data file. The
deployment version of the Unifeye Viewer Xtra runs without a WIBU license dongle.

The development and deployment process is shown in Figure 4.

Figure 4: Creation process when using the standard application

More details on the process of Shockwave application development based on the
standard application can be found in section 9.

4.4.2 Development based on the Unifeye Viewer Xtra and
Shockwave/Director

If you need your own program logic the Shockwave application programming can be
done directly inside Adobe Director using the Unifeye Viewer Xtra. Again during
development you use the Unifeye Viewer development Xtra and potentially
configuration tools of Unifeye SDK/Design. For deployment you publish the compiled
Shockwave application/movie to a public server and use an encrypted tracking data
file in conjunction with the deployment version of the Unifeye Viewer Xtra.

More details regarding the general development and deployment process can be
found in 7.

16
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5 Version history

This section lists the changes between different versions of the Unifeye Viewer
Shockwave Xtra. Please note that if you want your published Shockwave application
to automatically use a new version of the Unifeye Viewer Xtra (if available) you will
have to redistribute the application (see 3.5.11 for details).
5.1 Changes from version 1.0to 1.1

Integration of return codes for better error handling

Initialization of the Xtra with a tracking configuration file in one call

Added a function for saving screenshots

Added a function for returning the path to the user’s desktop

17



6 Unifeye Viewer package

The Unifeye Viewer supports Windows operating systems and Mac operating
systems (see 3.4 for details). The according Xtras for both platforms share the same
functionality except the following limitations:

“showPinProperties()” is currently NOT supported on the Mac platform
“showPropertyPage()” is currently NOT supported on the Mac platform

In general the Xtras for both platforms (Windows, Mac) are available in two versions
which offer the exact same functionality except the copy protection/licensing
mechanism.

The development version of the Xtra is intended to be used during the
development process only and requires a plugged in WIBU key license
dongle. This Xtra is only available within the package you receive when
purchasing the Unifeye Viewer. It only reads unencrypted tracking
configuration files.

The deployment version of the Xtra is intended to be used when you deploy
your application (e.g. to a web server). It does not require a WIBU license
dongle but only reads encrypted tracking configuration files. The encryption of
the tracking configuration files is done by metaio and usually requires an
according runtime license contract. The deployment version of the Xtra is also
hosted on the metaio server where it will be pulled from automatically if a user
enters your Unifeye Viewer enabled application/web. More details on the
proper configuration for this process to work can be found in 7.2.

Once the user accepts the download the Shockwave browser plugin will take
care of downloading the Xtra and store it in the according location on the
target PC. The location of the downloaded Xtra varies across operating
systems:

o Windows:
%APPDATA%\Adobe\Shockwave Player
11\xtras\download\metaioGmbH
where %APPDATA%aps on Windows XP to:
C:\Documents and  Settings\<USERNAME>\Application
Data\,
and on Vista to:
C:\Users\<sUSERNAME>\AppData\LocalLow\

o Mac:
~/Library/Application Support/Adobe/Shockwave Playe r
11/Xtras/download/metaioGmbH
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You can delete the folder metaioGmbH in the according locations if you want
to remove the deployment Xtra from the system. After you deleted it, the
Unifeye Viewer Xtra download dialog will appear again after you re-enter the
page with your Shockwave AR application/movie.

In some case you may want to use the development Xtra in your already
deployed application (e.g. for testing purposes). In these cases you can
manually replace/overwrite the (downloaded) deployment Xtra with the
development Xtra. This allows you to test your application online (i.e. in your
web browser) with the development Xtra on your PC. Please note, that in such
a case you will also have to change the tracking configuration file you load, as
the development Xtra only processes unencrypted tracking configuration files.

6.1 Development and Deployment Xtra summary
In short, here is the summary for the two Xtra versions:
Development Xtra:
o WIBU key license dongle protected (requires WIBU key driver)
0 Reads only unencrypted tracking configuration files
o For development and (local) testing purposes and not for distribution
Deployment Xtra:
o0 No license dongle protection
0 Available on the metaio server

0 Reads only encrypted tracking configuration files (the encryption is
performed by metaio according to a license contract)

o Will be deployed to the end users PCs automatically (after the
confirmation of the user) together with your Shockwave
application/movie

6.2 Package content overview

The Unifeye Viewer package is shipped as a zip archive. It provides the following
files and folders. Please note that the development setup process is described in
section 7.

6.2.1 Folder drivers

This folder contains drivers for the WIBU key license dongle.

The folder Mac contains the drivers to be used on Mac systems (Intel processor
based Mac PCs with Mac OS version > 10.5).
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The folder Windows contains the drivers for Windows based operating systems
(Windows XP, Vista, Windows 7) as 32 and 64 bit drivers.

6.2.2 Folder examples

This folder contains two example models within the model subdirectory. The models
are provided in w3d format as well as the original 3D Studio Max files. The file
UnifeyeViewerLogo.w3d is not animated. The UnifeyeViewer.w3d file
contains a simple animation.

The subdirectory ShockwaveARFrame contains a more complex Shockwave
application which is described in more detail in section 8. There are two main files:
PreMovie.dir is only responsible for downloading the Unifeye Viewer Xtra (if not
already installed) and then forwards to the main  application
ShockwaveARFrame.dir/.dcr . The ShockwaveARFrame application parses a
configuration file (ApplicationConfiguration.scef ) which can setup a basic
AR scene. The folder online contains all the needed files to be placed on a web
server in order to run the example. It also contains an index.html page which uses
a browser detection/Shockwave detection script which tells the user to download the
Shockwave player if it is not already installed. If you want to use it you will have to
adjust the URLs within the ApplicationConfiguration.scef according to your
needs. This sample application can even be used without programming by just
adjusting the ApplicationConfiguration.scef file and uploading the contents
of the online folder accordingly. For more details regarding the configuration of the
application please refer to section 9.

The subdirectory ShockwaveSimpleAR contains the most basic example showing
how to integrate the Unifeye Viewer Xtra into a Shockwave application. For more
details, please refer to section 7.5.

6.2.3 Folder UnifeyeViewer_Xtra Deploy

This folder contains the Unifeye Viewer Xtra and all according dependencies of the
deployment version of the Unifeye Viewer Xtra. Usually the deployment version of
the Xtra will be pulled from metaio’s web server once you deploy your application and
set up the Shockwave project settings within Director accordingly (see section 7).

The subdirectory Mac contains the Mac version of the Xtra, the folder Windows
contains the Windows version. If you want to copy the Xtra manually (e.g. when
switching between development and deployment versions) do not forget to copy all
files in the according directory.

6.2.4 Folder UnifeyeViewer_ Xtra Develop

This folder contains the Unifeye Viewer Xtra and all according dependencies of the
development version of the Unifeye Viewer Xtra.
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The subdirectory Mac contains the Mac version of the Xtra, the folder Windows
contains the Windows version. If you want to copy the Xtra manually (e.g. when
switching between development and deployment versions) do not forget to copy all
files in the according directory. The setup process of the development environment is
described in section 7.

21



7 General development process

This section describes the setup process of your development environment (Adobe
Shockwave) for working with the Unifeye Viewer Xtra. It also contains deployment
considerations and a HowTo for creating your first Shockwave application using the
Unifeye Viewer Xtra. Please note that you can also use the provided
ShockwaveARFrame application if you want to start without programming. This
application is configurable in terms of models, sounds, animations, tracking
information and so on and can be deployed directly to your web server. For more
details please refer to section 9.

7.1 Prerequisites

If you want to have full control over the application logic we recommend the
development of a customized application from. The authoring/development
environment for Shockwave is Adobe Director 11.5. Please go to
http://www.adobe.com/de/products/director/ for details and purchasing information.
Section 3.1 also contains some further URLs where you can find an introduction to
Director and Shockwave.

You can also start without programming by using the already compiled/published
Shockwave movie from the sample application ShockwaveARFrame which is
delivered within the Unifeye Viewer package (see 6.2.2). For simple applications this
might be sufficient. The application uses an XML based configuration file called
ApplicationConfiguration.xml . With this configuration file you can exchange
or add 3d models, trigger the play back of animations of 3d models or play back
sounds while a 3d model is shown to the user. You will not need a license of Adobe
Director 11.5 when using the published ShockwaveARFrame movie. A simple text
editor to edit the configuration file is enough.

Additionally you will have to prepare content for your application. In order to create
3D data, you will need an adequate 3D modelling tool like 3D Studio MAX or Maya
which can export 3D scenes to the Shockwave 3D file format (.w3d). For more details
on the content preparation process please refer to section 9.2 and section 10.

7.2 Installation of the Xtra for development purpos e

For using the metaio Unifeye Viewer Xtra within Director, copy the folder
UnifeyeViewer_Xtra_Develop (see section 6.2.3) to the Adobe Director Xtra
folder located at <DirectorinstallationFolder>/Configuration/Xtras/

If you want to develop cross platform Shockwave projects consider the following:

1. Developing on Windows (for Windows and Mac OS):
Please copy the Mac version of the development Xtra file
(UnifeyeViewer_Xtra_Develop\Mac\metaioUnifeyeViewer. xtra\Con
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tents\MacOS\metaioUnifeyeViewer ) to the directory:
<DirectorlInstallationFolder>\Configuration\Cross PI atform
Resources\Macintosh\Xtras\

and rename the file extension to “.cpio ”. After that you should have a file
named:

<DirectorlInstallationFolder>\Configuration\Cross PI atform
Resources\Macintosh\Xtras\metaioUnifeyeViewer.cpio

2. Developing on Mac OS (for Mac OS and Windows):
Please copy the Windows version of the development Xtra file

(UnifeyeViewer_Xtra_Develop/Windows/metaioUnifeyeVie wer.x32 )
to the directory:
<DirectorlInstallationFolder>/Configuration/Cross Pl atform

Resources/Windows/Xtras/

After that you should have a file named:
<DirectorlInstallationFolder>/Configuration/Cross Pl atform
Resources/Windows/Xtras/metaioUnifeyeViewer.x32

This ensures that the Director Shockwave application you create will download the
metaio Unifeye Viewer Xtra correctly on Mac when you develop on Windows and
vice versa.

As next step adjust the Xtra configuration file:
<DirectorInstallationFolder>/Configuration/xtrainfo xt and add
the line:

[#namePPC:"metaioUnifeyeViewer", #nameW32:"metaioUn ifeyeViewer.x32",
#package:"http://www.ar-

live.de/download/metaioUnifeyeViewer/Xtra/metaioUni feyeViewer",

#info:"http://www.metaio.com"]
Your development configuration is now finished.

Start a new Director project. From the menu choose: “Modify  Film  Xtras”. Click
on the “Add” button and select the metaioUnifeyeViewer Xtra. If you want to
download the Xtra to the client's computer in the deployment phase (recommended),
select the Xtra and uncheck and check again the checkbox “Download if needed”.

Please note that when you run your Director project within Director, the Xtra from
within the <DirectorInstallationFolder>/Configuration/Xtras/ folder
will be used. If you publish your Director project to the web browser, the Xtra will be
downloaded (if you selected so, see above) and put into the location:

1. Windows:
%APPDATA%\Adobe\Shockwave Player 11\xtras\download\ metaio
GmbH\UnifeyeViewer\
where %APPDATA%aps on Windows XP to:
to C:\Documents and Settings\<USERNAME>\Application Da ta\,
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and on Vista to:
C:\Users\sUSERNAME>\AppData\LocalLow\

2. Mac:
~/Library/Application Support/Adobe/Shockwave Playe r
11/Xtras/download/metaio GmbH/UnifeyeViewer/

and then used from that location by the web browser. This can lead to confusion
during the development phase as the downloaded Xtra will be the deployment Xtra
and not the development Xtra. We recommend overwriting the downloaded Xtra file
with the development Xtra file after the first download during the development phase.
By doing this you can make sure that you always use the development Xtra no
matter of publishing to your web browser or running your application directly within
Director. You can do this by copying the Xtra development file from (assuming a
Windows environment):

UnifeyeViewer_Xtra_Develop\Windows\metaioUnifeyeVie wer.x32
to
%APPDATA%\Adobe\Shockwave Player 11\xtras\download\ metaio

GmbH\UnifeyeViewer\metaioUnifeyeViewer.x32

For the final testing phase you should of course switch to the deployment Xtra (after
you received the encrypted tracking configuration file). This process is covered in
more details section 7.4.

7.3 System configuration

The tracking system of the Unifeye Viewer Xtra is initialized by a tracking
configuration file which is also called “TrackingData” file. It defines the markerless
patterns to be tracked by the systems. It is a mandatory file needed by the Xtra. If the
Xtra doesn't initialize properly this is usually due to a missing or malformed tracking
configuration file. Also note that the development Xtra only handles unencrypted
tracking configuration files in contrast to the deployment version of the Xtra which
handles only encrypted tracking configuration files.

Another configuration aspect is setting the camera parameters respectively the
camera calibration (also known as the intrinsic parameters of a camera). This
includes parameters like focal length or distortion values. If you want to have highly
accurate augmentations, you should provide such parameters for each camera you
want to use. Using the camera calibration is an optional step. You do not have to
provide a camera calibration in order to get the tracking to work. Default values will
be used internally if you omit this step. However if you use it, augmentation will be
better and usually more stable.

Please note that the Unifeye Viewer Xtra package contains no tools for generating a
tracking configuration or camera calibration file for you. You should use the tools
provided by Unifeye SDK/Unifeye Design.
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7.3.1 Tracking configuration/Tracking values

The tracking configuration file is used by the Unifeye Viewer Xtra to configure the
tracking system. The format of this file is the exact same format as in other Unifeye
products like Unifeye SDK, Unifeye Design or the Unifeye Mobile SDK. It is passed to
the Unifeye Viewer Xtra upon instantiation and is basically an XML file. It configures
the tracking approach to be used (currently only planar markerless tracking) and the
targets/pattern to be tracked. The Unifeye Viewer package contains an example
configuration file. Please note that the development Xtra only processes unencrypted
tracking configuration files in contrast to the deployment version of the Xtra.

The Unifeye Viewer function getTrackingDataAndimage() returns the tracking
values for every defined coordinates systems (COS) within your tracking
configuration file. The tracking values are used to place 3D objects in space. The
function returns Transforms that can be used directly within Shockwave to place your
3D objects.

In case of planar markerless tracking, each defined COS is bound to a tracking
pattern (i.e. a reference image). You can use arbitrary images which are sufficiently
well textured, for tracking purposes. To use the tracking approach the following steps
are necessary:

Select suitable image data,

create the tracking configuration file,

apply/load the tracking configuration file into the Unifeye Viewer Xtra.
Input data

Planar markerless tracking is based on unique features identified in the given
reference image. To assure good quality tracking, several rules should be taken into
account:

The reference image has to be suitable with respect to its texture and content.

Depending on how close the reference image is put in front of the camera, the
resolution should be chosen accordingly. As a rule of thumb, the resolution of
the reference image should be similar as it is seen from a "default position".
For example: If you want to track a DIN A4 (210mmx297mm) sized print-out
and the default resolution of the camera is 640x480 pixel, the reference image
should be scaled to 350x495 pixel. Looking at the whole page with the
camera, the printed image seen in the current camera view will have
approximately the same size as the reference image. The reference image
should not be high-resolution unless you want to look very close at the printed
image.

The digital version should have the same aspect ratio than the printed version
(e.g. no severe stretching of the image).
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Figure 5 Reference image and printed image
Tracking configuration

Given the reference image, the tracking configuration file can be created. To do this,
the Planar Markerless Tracking Configuration Tool provided by Unifeye SDK/Design
is recommended. But you can also create an according tracking configuration file
manually as it is a human readable XML file. An example tracking configuration for
planar markerless tracking is shown in Figure 6:

In the Sensor section a Sensor of type "FeatureBasedSensorSource" is
defined with a unique SensorID.

The “Parameter” section is empty as no specific parameters are needed.

Then a “SensorCOS” is added, configuring an image pattern to be used as
reference.

A ,SensorCOS* consists of:
0 a unique ,SensorCosID",

o parameters specific for this “SensorCOS”: for the planar markerless
pattern this is the reference image with its width and height in
millimeters (and optional tracking patches). It can be an absolute or
relative path (to the tracking configuration file itself) for offline
scenarios. If the tracking configuration file is located on a web server,
the path to the reference image also has to be given as an absolute
URL.

Then the “Connections” are defined, which link a “SensorID” with a
“SensorCosID” in terms of “COSes”.

In this case one “COS” is defined which
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o has aname (“Cosl”),
0 uses a “Fuser” of type “BestQualityFuser”,

o links the “SensorID” “FeatureTrackingl” with the “SensorCosID”
“Patch_Roivis”,

o holds a “HandEyeCalibration” transform which is the identity (no
translation and no rotation),

o0 holds a “COSOffset” transform which is also the identity.

Please note that you usually will define one “SensorCOS” for every tracking
pattern/reference image you want to track and one according “COS” in the
“Connections” section that links to this “SensorCOS” (see Figure 7).

As a “Fuser” you wil usually always use “BestQualityFuser” with
“HandEyeCalibration” and “COSOffset” being the identity.
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Figure 6 Tracking configuration file for planar markerless tracking with one reference image
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Figure 7 Tracking configuration file with two reference images

7.3.2 Camera setup and calibration

The Unifeye Viewer Xtra requires an image/frame source for tracking. The image
source is usually a webcam. Webcams and cameras in general have several intrinsic
parameters that vary due to its obstructed lenses and electronics. Therefore the
given image can vary amongst different cameras. If you don’t adapt your
augmentation according the intrinsic properties of the camera, it might appear
incorrect. In order to neutralize the intrinsic properties, you have to use the Unifeye
Viewer Xtra method “setCameraParameters()” and set the camera property of
Shockwave 3D called “fov” (field-of-view).

The camera parameters passed to “setCameraParameters()” can vary for different
cameras and need to be measured. You can measure the intrinsic parameters of the
camera by using tools provided by Unifeye SDK or Unifeye Design (e.g the Sextant
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tool). You do not necessarily need to call “setCameraParameters()” for an
augmentation. The Unifeye Viewer Xtra will automatically be initialized with
parameters that work well for most cameras. If you do use “setCameraParameters()”
please note that when you specify undistortion values different from 0, an
undistortion of the image will occur. This task consumes some processing power and
can be omitted for usual webcam scenarios by specifying 0 as undistortion values.

Besides calling “setCameraParameters()”, it is mandatory to setup the virtual 3D
camera of the Shockwave 3D renderer. You should always reset it's position and
rotation to (0,0,0) and setup its field-of-view. The field-of-view can be calculated from
the width and height of the output image of the currently active webcam. Please refer
to the example applications for details regarding this process.

7.4 From Development to Deployment

The following and the illustration Figure 8 outlines the process from the development
to the deployment phase.

1. Plan and develop your AR Shockwave application with the Unifeye Viewer
development Xtra. This includes the creation of a tracking configuration file,
writing the application logic, preparing the content and testing it within Director
and potentially on an internal web server. The Unifeye Viewer Xtra ships with
two example applications you can use as reference and templates (for more
information about the sample applications, see sections 7.5 and 8).

2. If your application development is done, send the tracking configuration file to
metaio. You will receive an encrypted tracking configuration file in return to be
used with the deployment version of the Unifeye Viewer Xtra. In order to install
the deployment version of the Xtra on your system, you have to publish to the
web (see below) and run your movie once in the web browser. If everything is
set up correctly the Shockwave plugin will ask you to download the Unifeye
Viewer Xtra automatically to a specific location. If you already did this the
download process might not be triggered. In these cases, please manually
delete the Unifeye Viewer Xtra from the download location of your web
browser. Delete the UnifeyeViewer  folder (including the content) from the
following locations (see also 7.2):

a. Windows:
%APPDATA%\Adobe\Shockwave Player
11\xtras\download\metaio GmbH\UnifeyeViewer\
where %APPDATA%aps on Windows XP to:
to C:\Documents and Settings\<sUSERNAME>\Application
Data\,
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and on Vista to:
C:\Users\sUSERNAME>\AppData\LocalLow\

b. Mac:
~/Library/Application Support/Adobe/Shockwave Playe r
11/Xtras/download/metaio GmbH/UnifeyeViewer/

3. Publish your application for the web and the usage of the deployment version
of the Xtra. Do not forget to adjust your Lingo code to use the encrypted
tracking configuration file now.

In the menu bar under “File Publication settings” make sure that “HTML”
and “Shockwave-File (DCR)” is checked. Finally click on “File  Publish”. This
will generate the Shockwave movie (the compiled Shockwave application) for
you.

If you have adapted the xtrainfo.txt file of Director before (see section
7.2), everything should be fine and the published movie should reference the
deployment Xtra automatically. Double click the generated HTML file. If the
Unifeye Viewer Xtra wasn't installed on your system before or the installed
Xtra is an older version, the newest version of the deployment Xtra should be
downloaded and installed on your system automatically (see also the previous
point). Just agree the dialog when you are asked if you want to install the
Unifeye Viewer Xtra on your system.

IMPORTANT NOTE:

Published (.dcr) Shockwave movies cannot reference/load local files of your
hard disk (due to security restrictions). Therefore your published application
might not work correctly. In order to get your application to work, simply
upload the HTML page and its referenced content on a web server and call it
again from there. You may also consult the Adobe Director help file for more
details on that.

4. Create your own HTML page and embed the previously generated Shockwave
movie file (.dcr). Have a look at the HTML page that was published along with
the Shockwave .dcr file to see how it is done.

5. Create a so called “pre-movie” with Director. The “pre-movie” will act as
entrance page for the actual Shockwave application you created. It only
references the Xtra (pretending to need it without using it) in order to trigger
the download process. This is necessary due to a general issue with Xtras in
Shockwave and recommended by Adobe. The ShockwaveARFrame contains
an example of such a “pre-movie”.

6. Put the “pre-movie”, the HTML page with the embedded Shockwave
application along with all necessary content online and see if it works.
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Part of Unifeye Viewer package

Development Xtra

- Loads unencrypted tracking configuration files
- Needs WIBU Key

Use during development
|

Ev erything you develop

Gour Pre—Movie) (Your Shockwave AR application ) @ur tracking configuration file )

[ \

Send to metaio
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/ Package ready fdr publication (web) \
Publish Publish Use in your application
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T
|
Upload Use for distribution
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( Your Server ) I
V
Distribute Deployment Xtra
Client _ Downloaded by Client . - Loaded from the metaio server
- Used for distribution

- Loads only encrypted tracking
configuration files

Figure 8 During development stage the development Xtra is used. You are responsible for creating the
Pre-Movie, the Shockwave application and the tracking configuration. When you are done, use the
encrypted tracking configuration file provided by metaio. After you published your movie and Pre-
Movie successfully, embed it into an HTML page. Upload everything to your server. End users/clients
can now launch your HTML page including an AR enabled Shockwave application.
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tracking configuration, etc.) End user PC

Web server
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Figure 9 Physical location after deployment

Notes:

The “pre-movie” is a standalone Shockwave movie/application that forwards
the user to the real Shockwave AR application. It downloads all required Xtras
in advance if necessary. A “pre-movie” is recommended because, according
to Adobe’s documentation, a Shockwave movie can have problems using an
Xtra directly after downloading it. According to Adobe, using a “pre-movie” is
the official way for using Xtras in online scenarios. The ShockwaveARFrame
example application uses a “pre-movie”. Open PreMovie.dir for more
details.

Before you launch your application, we recommend testing it on different
browsers.

If you are developing online applications you should try to keep the file size of
your content and assets small (as they have to be downloaded). Especially 3D
models should not contain more than 100000 triangles as on weak computers
the rendering performance and thus the overall system performance may
drop.

7.5 HowTo to create your first Shockwave applicatio  n

This section describes the process of building your first application using the Unifeye
Viewer Xtra. Please refer to the ShockwaveSimpleAR example application as
reference.
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. Open Adobe Director and create a new workspace.

. Save the workspace as SimpleTutorial in the folder where the
ShockwaveSimpleAR example application is located.

. Resize the movie to 640x480 pixel.
Navigate to the property dialog on the right. There you can set the size of the
movie accordingly.

. Create the image background where the webcam picture is drawn.

Right click the “Cast” area click on “Import” select the file
white640x480.png click on “Import” again. A new dialog will appear.
Check the options “Stage” and uncheck the option “Trim White Space”. This
will import the image as it is. The image white640x480.png itself is located
in the subfolder media of the ShockwaveSimpleAR sample application. The
image is blank white and has the same size as the stage.

If the image would be smaller than the stage you would have to rescale it's
sprite to fit to the stage. But rescaling the sprite would lead to incorrect
augmentation. The image would be stretched but never change its resolution.
However you could dynamically change the pixel width and height by
destroying the old image of the sprite and replacing it with a newer one. This
way you can adapt the video background to the resolution of the stage
dynamically. See the example application ShockwaveARFrame for how it is
done (just change the size of the movie and everything will adapt to it).

34



Figure 10 Creating the image background

5. Create the video background sprite.
Drag the cast member “white640x480” to the stage.

6. Select the video background sprite, position it and rename it.
Click on the stage and select the sprite of the video background. In the
“Property Inspector” to the right switch to the label “Sprite”. Change its nhame
to “VideoBackground”. This enables a script to reference the video
background to draw the webcam image later. Position the sprite at x: 320 pixel
and y: 240 pixels. This will match the border of the sprite to the border of the
stage.
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Figure 11 Setting up the video background

7. Import a 3D model that should be augmented onto the video image.
Right click on the cast and select “Import”. A file dialog will open. Navigate to
the subfolder media of the ShockwaveSimpleAR application. Select the file
RotatingBox.w3d and click on “Import”. Now a 3D model has been loaded
into Director.
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Figure 12 Importing a 3D model

8. Create the sprite of the 3D model.
Drag the cast member “RotatingBox” to the stage.

9. Setup the 3D model.

Select the 3D model sprite of the stage by clicking on it. Navigate to the
“Property Inspector” and select the label “Sprite”. Center the sprite on the
stage and rescale it so that it fits to the stage. Set the values for X to 320, Y to
240, W to 640, H to 480. Additionally set the background of the sprite to
“Background Transparent”. You will recognize that the background of the box
is still black and you can’t see what is behind (e.g. the video image). Therefore
click on the label “3D Model” and uncheck its property “DTS”. Now you should
be able to see the white background image.

Note: Usually switching on “DTS” is recommended as it increases rendering
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performance. Please refer to the ShockwaveARFrame sample application and
3.5.3 for more details.

Figure 13 Setting up the 3D model

10. Setup the application logic.

Right click on the first frame in the “Score”. In the sub-menu click on “Frame
Script”. This will add a new script to the application that allows you to add
logic. Open the text file SimpleARLogic.txt of the sub-folder scripts  of
the ShockwaveSimpleAR example application (e.g. in a separate text editor).
The text contains the application logic of the ShockwaveSimpleAR application.
The logic controls everything to set up a simple AR application using the
Unifeye Viewer Xtra. Just copy the whole text and paste it into the newly
created frame script. If you want to know what the logic does in detail (e.g.
starting the camera, drawing the camera image, tracking...), have a look at the
script itself. It contains an elaborate documentation that explains all necessary
steps.
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Figure 14 Setting up the application logic

11. Run the application.

Print out the tracking pattern of the ShockwaveSimpleAR application which is
named Roivis_print.jpg in the subfolder testdata of the
ShockwaveSimpleAR application.

Set the score slider to frame 1 and click on the play icon in the menu bar (do not
forget to activate the stage). After the startup of the camera, put the printout in
front of the camera. You should now see the camera image with the
augmentation of a red cube.

Figure 15 Running the application inside Adobe Director

Congratulations. You just finished the creation of your first AR application using
Adobe Shockwave and the Unifeye Viewer Xtra. For a more complex example please
look at the ShockwaveARFrame example application (see also section 8).

39



8 ShockwaveARFrame: A complex AR application

The Unifeye Viewer Shockwave Xtra ships with two different example applications.
The most basic application is the ShockwaveSimpleAR application described in
section 7.5. The second example is a more complex application and called
ShockwaveARFrame. It is an advanced application that reads in a configuration file
(see section 9), contains multiple 3D model loading, animation playback of 3D
models, sound playback, error checks, on the fly webcam change, dynamic stage
size and GUI components. You can use this application as a template for your own
application development. Doing so might speed up your development process. The
ShockwaveARFrame application can be configured via an application configuration
file (see ApplicationConfiguration.scef ) for greater flexibility. This is a
human readable XML file that defines the 3D models you want to use, the sound you
want to play, etc. For the full documentation of the configuration file please refer to
the ApplicationConfiguration.scef file of the ShockwaveARFrame example
application and section 9.

This section covers the internals of the ShockwaveARFrame application.

The application performs several logical steps until the AR experience is finally
started. Figure 16 gives an overview of the application logic and its components. The
names of the different steps correspond to the member names in the cast. Dotted
arrows with small tips point to scripts that are used by other scripts. Thick arrows
indicate the application flow. The flow starts at “BlendinOutimage” and ends at
“ARLogic”.
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Application Logic
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Figure 16 Application logic of the ShockwaveARFrame application

The main application logic has dependencies to other packages and media content
(3D models, sounds). This is shown in Figure 17. Dotted arrows with triangle tips
represent behaviour scripts that are attached to sprites.

The scripts “PrepareAndLoad” and “ARLogic” have connections to the content.
“PrepareAndLoad” downloads the content and “ARLogic” works with it. The content-
sprites have additional setup-behaviours attached. These scripts resize the
accordant sprites according the size of the stage.
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“ChooseCamera” makes use of GUI elements. The Gui-System itself controls the
menu-bar that again has a connection to “CameraSetup”. This connection allows the

user to change the webcam properties on the fly during execution using according
GUI elements.

Setup Scripts |

— = Shockwav e3DS prite Script
Application Logic P P

Sets up Shockwave3D
Content P
Shockw ave3D SetupBlendinimage
,———"D Setsup BlendInimage
C PrepareAndLoad ) Blendimage — & 9
__L—== SetupStatusText
( ARLogic ) StatusText  ———1—{>]
Setsup StatusText
Backgroundimage
‘\--D SetupBackgroundimage

Sets up Backgroundimage

GUI

Set of classesthat can create button
ChooseCamera menus on the fly. Additionally it
=) containsa menu bar that isvisible
when ARLogic isrunning. For details

please refer to the source.
( CameraSetup ><_,,—

\ V

\Q Generic Scripts |

GlobalFunctions

Contains a set of global
functionsthat are used
throughout the application.

String Tools

A set of methods that
simplify String handling.

Figure 17 External dependencies of the ShockwaveARFrame application
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You can configure the application internally in different ways by changing several
properties and variable values:

Changing the color of the menu bar:

a.

Open the script “GUIControl” below “GUI”. You will find the variables
“0BORDER_COLOR”, “oMENUBAR_COLOR”, “pTEXT_COLOR”. The
three variables each define a color of a part of the menu bar. Change
the values according to your needs.

Changing distances and the border width of the menu bar

a.

Open the script “GUIControl” below “GUI”. You will find the variables
“pPIXEL_PER_FRAME” and “pBUTTONSPACE”. The \variable
“pPIXEL_PER_FRAME” defines the width of the border of the sub-
menu of the menu bar and “pBUTTONSPACE" defines the spacing
between the horizontal arranged buttons of the menu bar.

Changing the menu bar entries

a.

Open the script “GUIControl” below “GUI”. The whole menu is defined
by the variable “pMenuButtons”. Change “pMenuButtons” and its
content to adapt the menu bar to your needs. An in-depth explanation
of “pMenuButtons” can be found in the script documentation itself. If
you click on one of the buttons of the menu, the method “clickCB” will
be called. The name of the button is passed as a parameter. Use this
method to define click behaviour of a button.

Disable/Enable the GUI

a.

Open the script “GUIControl” below “GUI”. Set “pUSE_GUI” to “true”, if
you want to use the menu bar and its sub elements. Set it to “false”
otherwise. This variable is defined as a configurable parameter. Click
on the sprite “MenuBar” in the score and navigate to its behaviour. You
should see the behaviour “GUIControl” attached. Click it and a “GUI
available” checkbox will appear just below.

Figure 18 Disabling/Enabling the GUI
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Changing the Blend-in image

a.

In the subfolder media of the ShockwaveARFrame application, an
image called Blendinimage.png can be found. Just replace the
image with your Blend-in .png image.

HINT: if you publish your movie and the image does not seem to
“blend-in” but appears immediately (or contains strange colors), include
the image completely into the Director movie.

Changing the colors of the “Choose Camera” frame

a.

The “Choose Camera” text can be adjusted directly on the stage by
entering frame 11 in the score. If you want to adjust the colors of the
listed cameras, open the script “ChooseCamera” below “GUI". In the
method  “beginSprite” you <can find the two variables
“BACKGROUND_COLOR” and “FOREGROUND _COLOR”. The
variables define the background and foreground color of the text and
can be changed according to your needs.

Changing the colors of the “CameraError” frame

a.

Enter frame 10 through the score and adjust the color of the text on the
stage.

Changing the color of the status text

a.

Click on the sprite “StatusText” in the score. Now you can adjust the
colors of the text via its settings.

Changing position and scale of the AR movie.

a.

The AR movie is formed by all sprites placed on the stage. If you want
to adjust their size and scale within the stage, open the script
“GlobalFunctions” below “Internal” and change the values of the
returned rectangle of the method “GF_getStageRect()”. An in-depth
explanation of the values is given in the documentation inside the script
itself.

Changing the blend-in duration of the blend-in image

a.

Click on the first frame script in the score. The property inspector to the
right will show several configurable parameters. Change the parameter
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“Blend duration in MS” to adjust the blend-in duration of the image.

Figure 19 Changing the blend-in duration
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9 Getting started without programming

The ShockwaveARFrame example application ships as Director source code project
and as published version. The published version is provided as a Shockwave movie
for the web (ShockwaveARFrame.dcr ). You can customize the published version to
create your own Shockwave applications without programming. Customizations can
be done by exchanging or modifying the tracking configuration file and/or the
ApplicationConfiguration.scef file. You can edit both XML files by using a
text editor.

Section 9.1 will explain how to configure the application and how to exchange and
modify media content. Section 9.2 will explain how to prepare such content. More
details about content generation in general can be found in section 10.

9.1 Application configuration

You can customize the published ShockwaveARFrame application without the need
of programming. This includes the modification of 3D models, sound and video
textures. The customization is done via a configuration file which is called
ApplicationConfiguration.scef . The file is a human readable XML file and is
placed in the same folder as the ShockwaveARFrame movie. The skeleton and
usage of the Application Configuration file is explained below.

9.1.1 Basic tag:

<?xml version="1.0" encoding="UTF-16"?>
<Scene>
<SceneParams> ... </SceneParams >
<ApplicationConfiguration> ... </ApplicationConfigura tion>
<VideoTextures> ... </VideoTextures>
<Geometry> ... </ Geometry >
<Geometry> ... </ Geometry >
<Geometry> ... </ Geometry >

</Scene>
Scene Basic tag that describes beginning and ending of the Application
Configuration.
SceneParams Defines global parameters that are valid throughout the whole
application.
ApplicationConfiguration | Defines bindings between geometries, COSes, audio and video
textures
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VideoTextures Definition of video textures.

Geometry Definition of each geometry that is loaded into the system.

Additional note:

The tags “SceneParams”, “ApplicationConfiguration” and “VideoTextures”
only appear once in the file. The tag “Geometry” is defined for each geometry.

9.1.2 “SceneParams” tag:

<SceneParams>
<markerDataPath>tracking/TrackingData.xml</markerDa taPath>
<Filesize>1200000</Filesize>

</SceneParams >

markerDataPath Path to the tracking configuration file to be loaded. The path has to
be separated by slashes “/”. You can only input relative pathes like
“tracking/TrackingData.xm!|” and absolute web-pathes like
www.myhompage.com/TrackingData.xml. Relative pathes have to
be defined relative to the Shockwave movie file.

Filesize The file size of all media data (audio files, 3d models and videos)
in bytes. It is used to set the progress bar during downloading the
files. For example 1200000 bytes translates to 1.2MB.

Additional note:

All those tags appear only once in the configuration file.

9.1.3 “ApplicationConfiguration” & “geometry” tag:

An exemplary geometry to COS binding is shown below. A geometry named
“UnifeyeViewerLogo " is bound to the coordinate system with the cosID 1.

<ApplicationConfiguration>
<!-- Binding a geometry to a Cos -->
<Cos>
<cosl|D>1</cosID>
<contentLength type="ms">1000</contentLength>
<useHeadlight>0</useHeadlight>
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<trackingTolerance>1500</trackingTolerance>
<geometry>
<name> UnifeyeViewerLogo </name>

<contentLength type="frames" fps="30">50</conten tLength>
<animationType>InOut</animationType>
</geometry>
<!-- another geometry definition
<geometry>...</geometry>
-->
</Cos>
</ApplicationConfiguration>
<l—- Definition of a geometry -->
<Geometry>
<titte>  UnifeyeViewerLogo  </title>
<type>normal</type>
<vrmlPath>http://sw.ar-live.de/models/UnifeyeViewer Logo.W3D</vrmIPath>
<Rotation>
<x>0</x>
<y>0</y>
<z>1</z>

<angle>0</angle>

</Rotation>
<Translation>
<x>0</x>
<y>0</y>
<z>0</z>
</Translation>
<Scale>
<x>1.3</x>
<y>1.3</y>
<z>1.3</z>
</Scale>

</Geometry>

ApplicationConfiguration tags:

Cos

Defines a new coordinate system. A coordinate system is bound to
a tracking pattern/tracking coordinate system. You can bind
geometries to this coordinate system.

cosID

The cosID of the new coordinate system. Within the tracking data
you define several coordinate systems. The first COS defined has
the cosID “1”, the second “2” and so on. Set the cosID to define
which coordinate system of the tracking configuration you are
referring to.

contentLength

You can bind several geometries to each COS. The geometries
might be animated. By the help of “contentLength” you can set the
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standard animation length for each geometry bound to the COS.
The standard animation length can be overwritten by each
geometry individually by defining the tag again (see contentLength
in geometry tag).

It has the attributes “type” and “fps”. If type is set to “ms”, the
animation length is expected to be given in milliseconds and the
attribute “fps” is irrelevant. If type is set to “frames”, the attribute
“fps” is used to calculate the duration of the animation in
milliseconds internally. In “frames” mode, the animation length has
to be expressed in frames.

useHeadlight

If set to 1, a headlight will be used for all geometries that are
bound to the COS. If set to 0, no headlight is used. A headlight is a
light source that illuminates all geometries frontally.

trackingTolerance

Time in ms, the tracking will be considered as still valid even if the
according tracking COS/tracking pattern is currently not being
tracked.

geometry

Defines a geometry that is grouped under a COS. You can define
multiple geometries to be grouped per COS.

name

Each geometry has a unique name. This name references the
“Geometry” tag outside of the “ApplicationConfiguration” tag where
additional properties for the geometry are defined (see “Geometry
tags” below)

contentLength

Overwrites the standard contentLength for a geometry.

animationType

The “animationType” tag sets the animation type for the model.
The following types are possible:

“InOut™: The animation will be played once and the model will
remain at the end of the animation once the animation finishes. If
the tracking gets lost, the animation will be played back in reverse
order.

Single: The animation will be played once and the model will
remain at the end of the animation once the animation finishes.

None: No animation will be played for the model (default).

Loop: The animation will be looped.

Geometry tags:

title

A unique name, describing the geometry. This name is used within
the “ApplicationConfiguration” tag to reference the geometry.

type

Describes the type of the 3D model. Can be set to "normal” or
"occlusion”.

Important Note: When setting one model to “occlusion”, the
rendering pipeline changes. In “occlusion” mode the rendering is
faster but no GUI elements are visible anymore (due to the DTS
mode being switched on. Also see 3.5.3).

"normal”; The 3d model is rendered as usual.

"occlusion": The 3d model isn't visible but can occlude parts of all
other 3d models.

vrmIPath

Path to the Shockwave 3D model. The path description should be
relative. Nevertheless you can use absolute pathes for Internet
(http://...) addresses. Do not get distracted by the name
“vrmlIPath”. You can only use W3D models here.

Rotation

Initial rotation value of the geometry. The rotation is defined by the
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”oow

sub-tags “x”,

y", “z" and “angle”. It describes the rotation in axis-

angle notation. “x”, “y”, “z" define the axis and “angle” the angle in
radians.
Translation Initial translation value of the geometry. The translation is defined

by the sub-tags “x”, “y” and “z".

Scale Initial scale value of the geometry. The scale is defined by the sub-

[T T 1]

tags “X”, “y" and “z"

Additional notes:
You can define multiple “Geometry” tags.

You can bind multiple geometries to each coordinate system.

9.1.4 “ApplicationConfiguration” & “audio” tag:

The example below shows how to assign an audio file to a coordinate system. The
audio file is played back when the coordinate system is being tracked.

<ApplicationConfiguration>
<Cos>
... coslID, geometry etc. here ...
<audio>
<name> myAudio </name>
<looping>0</looping>
</audio>
</Cos>
<Audio>
<name> myAudio </name>
<path>http://sw.ar-live.de/sounds/summer.mp3</pat h>
</Audio>
</ApplicationConfiguration>

ApplicationConfiguration tag descriptions:

Cos See section: “ApplicationConfiguration” & “geometry” tag descriptions
audio Basic tag to bind an audio file.
name Unique name that references an audio file (see tag “Audio”).
looping If set to 1, the sound will be looped. If set to 0 it will only be played
back once.
Audio Basic tag to describe an audio file.
name Unique name that defines the audio file. This name is being used to
reference the audio file in the “Cos” tag above.
path Path to an .mp3 audio file. It should be relative. In case of web-
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addresses (http://...), it can be absolute.

Additional notes:
You can define multiple “Audio” files

You can reference only one audio file per coordinate system.

9.1.5 “ApplicationConfiguration” & “VideoTextures” tag:

The example below shows how to bind a video texture to a model. A video texture or
movie texture is a video that is placed on a part of a geometry.

<ApplicationConfiguration>
<Cos>
... Cos properties ...
<geometry>

... geometry properties ...

<videoTexture>
<name>MyMovieTexture</name>
<animationType>Normal</animationType>
</videoTexture>
</geometry>
</Cos>

<ApplicationConfiguration>

<VideoTextures>
<videoTexture>
<name>MyMovieTexture</name>
<path>http://www.myserver.de/myMovie.flv</path>
</videoTexture>
... another video texture definition here ...

</VideoTextures>

Application Configuration Tags:

Cos See section above
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geometry See section above

videoTexture Basic video texture tag

name Unique name that references a video texture (see
“VideoTextures” tag below).

animationType animationType can be "Normal" or "Loop". If "Normal" is
used, the movie is played only once. Otherwise it will be
looped
VideoTextures Tags:
videoTexture Basic tag to create a new movie/video texture.
name Unique name that defines a movie texture.
path Path to the movie. The path should be relative but can

be absolute in case of web-addresses (http://...).

The movie can be an .swf or .flv file. .swf has the
advantage that video and sound can run synchronously
whereas .flv files can't. In order to create an appropriate
.swf  file, use the provided example file
VideoTextureFrame.fla as a template and
exchange the movie. An .swf movie-texture is a flash file
that embeds an .flv movie.

Additional notes:
You can define multiple “Video Textures”

You can assign only one video texture per geometry

9.2 Content preparation

This section only gives a rough introduction to content generation especially for the
scenario of the ShockwaveARFrame example application. For more details on the
general content preparation process please refer to section 10.

1. 3D models

a. If you want to use your own geometry and 3D content, you will need a
software package that can export Shockwave 3D files (.w3d). This can
be done with 3D Studio MAX or MAYA 8.0. See section 10 for more
information. To use your 3D content, reference it by using the
“geometry” tags in the ApplicationConfiguration.scef file.

2. Sounds
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a.

Create sound files with your favourite sound tool and save them in the
mp3 format. Reference the sound files through “audio” tags in the
ApplicationConfiguration.scef file.

3. Movie Textures

a.

Flash video files are the base for movie textures. Use a video tool to
create them. Make sure that the video resolution isn’t too high. A
resolution of 320x240 should usually be enough.

You can use “flash video files” (.flv) directly or “shockwave movie files”
(.swf) for movie textures. The “swf” format has the advantage that
sound and video can run synchronously whereas using “flv’ it can't.
Therefore it is recommended using “.swf” files.

You can create your own “swf” movie files using the Adobe Flash
Authoring Tool. A template for “swf” movie creation is placed in the
subfolder media of the ShockwaveARFrame example application. The
file is called VideoTextureFrame.fla . You will recognize that it is a
special Flash movie that simply embeds an “flv’ movie. Click on the
“FLVPlayer” instance on the stage and change its “contentPath” in the
“parameter” section to reference your own “flv’ movie. Finally you have
to publish the movie as “.swf” file by pressing e.g. “Ctrl” + “Return”. The
published “.swf” file can be referenced in the
ApplicationConfiguration.scef file to use the video as movie
texture.

If you want to place a movie texture on a 3D model, you have to specify
the movie texture parts of the 3D model accordingly. This is done by
assigning a special material to the movie texture parts. Inside your 3D
modelling tool, create a standard material and include the substring
“metaioMovieTexture” in the name of the material. Assign this material
to all 3D model parts that should contain the same movie texture.
Afterwards connect a movie (.swf or .flv) to your geometry (.w3d) using
the configuration options inside the
ApplicationConfiguration.scef file.

. If using “swf” movie textures, the movie textures might be invisible

when running a projector. To solve this problem, just move all .flv
movies from the media folder into the root folder. This is the folder
where the projector (.exe or .app) is being placed.

4. Billboards

a. Billboards are 3D objects which always face the virtual camera. If you

want to use billboards, you have to define the billboard parts of your 3D
model. Inside your 3D modelling tool, create a standard material and
include the substring “metaioBillboard” in the name of the material.
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Assign this material to all 3D model parts that should be billboards.
Please make sure that no animation is assigned to any billboard part.
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10 3D content preparation

This section covers the content generation and preparation process for Shockwave.
The Shockwave model format is “Shockwave 3D” (.w3d). Shockwave 3D model files
can be created using 3d Studio Max or Maya (up to version 8.0). We recommend
using 3D Studio Max to export Shockwave 3D models (see section 10.2).

The Adobe Director documentation also contains sections regarding the usage of 3D
models within Shockwave:
http://help.adobe.com/en_US/Director/11.5/UsingScripting/W S0c3ae2fbbc706611-
6e69d42f11e3eb173b7-8000.html

10.1 General information

When preparing content for Shockwave, the export to W3D should be checked
regularly during modelling to make sure that all the model details and animations are
working correctly on the Shockwave side. If the content looks fine in the Shockwave
Viewer, it should also be OK after integration into the AR application.

To view the results, several options are possible:
3D Studio Max has a “preview after export” function which can be used

A basic Shockwave Viewer can be downloaded for free from Adobes web site
http://download.macromedia.com/pub/director/3d/SW3Dviewer.zip

Adobe Director can be used to visualize models and animations; a trial version
is also available for download.

In the AR application, the content will be positioned on the configured real tracking
target/object (usually the planar markerless tracking pattern). The content will be
placed in the centre of the configured tracking object with its coordinate axes aligned
with the coordinate system of the tracking target (unless otherwise configured or
programmed).

Figure 20 shows an example tracking pattern with its coordinate system positioned in
the centre of the planar picture. The x-axis (red) is pointing to the right of the picture,
y (green) is pointing upwards and z (blue) is pointing towards the camera.
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Figure 20 Position and orientation of the tracking coordinate system on the tracking object

Regarding rotation, translation and scale you can change those values in your
Shockwave application. However, the best approach is to directly export the content
such that the orientation and position is as desired for the given use case.

10.2 Export using 3D Studio Max

We recommend using 3D Studio Max for the model export to W3D. This section
gives some notes regarding the export process. Figure 21 shows the export dialog
settings we recommend when using the export to W3D.
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Figure 21 Export dialog of 3D Studio Max with recommended settings

The following hints apply to the 3D Studio Max. It is possible that some hints might
apply to Maya as well.

Problem 1: Compression Settings (Export Dialog)

o Case: Using ,compression settings®, you can set the geometry, texture
and animation quality. By default these values are set somewhere
between 0 and 100%.

o Result: The Program crashes with a fatal error

o0 Solution: Setting all the quality values to 100% results in (nearly) no
crashes.

Problem 2: Scale values

0 Case: Scale values of zero will crash the program on export.

0 Solution: Set the scale value of all models to a non-zero value.
Problem 3: Parenting 1

o Case: Parenting many models under one root can lead to an ,out of
memory*“ exception during export.

o Solution: Remove models from parent

Problem 4: Parenting 2
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o Case: Parented, animated Models will loose their animation on export.

o Solution: Remove Parenting. Therefore a small script can be created
that simplifies/automates the process.

Problem 5: Animated scale and rotation values

o Case: Models that are animated with scale values ranging from very
small to large values and additionally contain animated rotation values
might show a weird animation playback inside Director.

o Solution: Try to adjust the rotation and scale values until the behaviour
changes. Unfortunately there is currently no other solution.

Problem 6: Bone Animations
o Case: Bone animated models are not exported or crash.

0 Solution: Try to reconfigure your bone animation system. Currently
there is not more information on how to solve this problem.

Problem 7: Texture Quality in Director
o Case: The texture quality in Director/Shockwave is bad.

o Solution: Programmatically change the texture quality of each 3D model
inside Director. The best result will be “texture.quality = #high” and the
type set to “texture.renderquality = #rgba8888”. However these settings
are very power consuming. It is better to set “texture.quality =
#lowFiltered” and “texture.renderquality = #rgba5551”. It only
consumes half the memory and no mipmaps will be generated.
However the actual visual difference opposed to the high-end settings
is barely visible.

Other export problems: There are several web-pages that might be helpful:

o http://vip.5d.cn/zhangcs/other/d3d/media/Warning Messages.htm

In depth explanation of the warning messages of the 3D MAX
Shockwave 3D exporter including several solutions.

o http://www.adobe.com/support/director/work 3d/models use in sw/mo
dels use in sw07.html

Additional information, settings and hints on the export from 3D
Studio MAX provided by Adobe.

http://www.ccloveaa.com/blog/article.asp?id=419

Additional FAQ, Tips and problem solving on the export from 3D
Studio MAX.
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Additional hints

Reflection Maps:
If you assign a bitmap-reflection map to a model in 3D Studio Max, the
reflection-map is also visible in Shockwave.

When you encounter performance issues while running your Shockwave AR
application, there are several ways to reduce the PC load.

0 Reduce the number of lights in the scene. You can also try to bake
scene lighting into textures to increase performance and create an
appealing visual rendering.

0 Reduce the texture quality of your 3D models. This can be done
programmatically by changing the shader-properties “texture.quality”
and texture.renderformat of each model.
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11 Unifeye Viewer Xtra Interface

In order to get information about the Unifeye Viewer Xtra interface inside Director,
just click into the message dialog of Director select “Script-Xtras”
"metaioUnifeyeViewer”  “put interface”. Please note that the documentation might
contain functions that are not yet productive and thus should not be used.

In addition to that this section also contains the functions that are available and the
according function documentation.

Creates an instance of the metaioUnifeyeViewer Xtra . If the tracking data

is incorrect or wasn't found at all, an error will be thrown to Director.
The tracking data has to be correct in order to con tinue. Please note that

in case of the deployment Xtra, only encrypted trac king data files can be
loaded (and vice versa for the development Xtra).

@param trackingDataPath tells the Xtra where the tr acking data can be found

(absolute path or URL).
new object me, string trackingDataPath

Loads a tracking data.

Note that a tracking data has already been loaded o n new(). Calling
loadTrackingData() resets the current tracking data . Please not that in

case of the deployment Xtra, only encrypted trackin g data files can be
loaded (and vice versa).

@param trackingDataPath tells the Xtra where the tr acking data can be found
(absolute path or URL).

@return 0 in case of success, negative values other wise:

-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4: null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

loadTrackingData object me, string path

Enumerates all available cameras of the PC.

@return A list() containing strings of the names of all available cameras.
A list entry for a camera starts with the string “C amera://” followed by
the name of the camera, e.g.:"Camera://Logitech Qui ckCam Pro 9000 _1".
Every list entry that is not prefixed by “Camera:// " can be ignored and is

reserved for future features.
enumerateCameras object me

Enumerate all supported native formats of the camer a that is currently
connected to the Xtra.

Every returned format is structured like:

<width>_<height>_<fps>

where width is the horizontal resolution, height th e vertical resolution
and fps the maximum frames per second of the camera at this resolution.
Please note that the frames per second values might be inaccurate due to

camera driver issues.
@return An error if no camera is connected
enumerateNativeFormats object me

Sets the output format of the currently connected ¢ amera.
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This determines the format of the images returned b
getTrackingDataAndIimage(). If the format you set is
the camera, the metaio UnifeyeViewer Xtra will try
format to the one you desired, set it for the camer
Nevertheless, the format you will receive later whe
getTrackingDataAndIimage() will be the format you se
that the image might be reprocessed additionally (e
why it is recommended to choose native formats.

@param format The desired image format. The format

<width>_<height>_<fps>

where width is the horizontal resolution, height th
and fps the frames per seconds.

@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4:; null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

setOutputFormat object me, string format

Gets the current native output video format of the
necessarily the format you set on setOutputFormat()
native format to the format set by setOutputFormat(
camera.

@return Current native output format of the camera.
getNativeFormat object me

Sets the camera parameters of the virtual camera th
If you do not provide parameters, the values will b
Please refer to Unifeye SDK/Design to get a complet
values.

@param fx focal length in x direction (in pixel).
@param fy focal length in y direction (in pixel).
@param px principal point in x direction (in pixel)
@param py principal point in y direction (in pixel)
@param k1 undistortion parameter 1 (if 0, no undist
@param k2 undistortion parameter 2 (if 0, no undist
@param pl undistortion parameter 3 (if 0, no undist
@param p2 undistortion parameter 4 (if 0, no undist
@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4 null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

setCamera object me, float fx, float fy, float px,

float k2, float p1, float p2

Connects a camera to the Xtra for tracking. Always
start(). IMPORTANT NOTE: If an error occured during
call disconnect() before connect() works again!

@param source The name of the camera you want to co

Call enumerateCameras() to get a list of names of a
@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,
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-4: null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

connect object me, string source

Disconnects the currently connected camera from the
Call stop() BEFORE disconnecting when the camera is
@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4 null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

disconnect object me

Starts the camera and the tracking. In order to wor
called BEFORE.

@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4: null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

start object me

Stops the tracking and has to be called BEFORE call
@return 0 in case of success, negative values other
-1: general failure,

-2: function not implemented,

-3: invalid argument,

-4:; null pointer argument,

-5: invalid state,

-6: invalid path argument,

-7: license error.

stop object me

Returns the current image plus the according tracki
@return The returned value is a list which holds th
[1]: index 1 is always the camera image. If no ima
will be VOID.
[2-n]: each index [2-n] will contain tracking info
is equal to the number of the coordinate system (CO
tracking data file) minus 1.
[2-n][1] tracking quality: this value indicates the
tracking:
0 means the COS with the COS ID [2-n]-1 is currentl
tracked.
1 means the COS is being tracked.
[2-n][2] transform: the tracking transformation mat
be used to position your 3d model in 3d space.
Example:
[1]: "..." --> the image.
[2][1]: 1.0 --> coordinate system 1 (the first in
is currently being tracked.
[2][2]: "..." --> the tracking values.
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[3][1]: 0.0 --> coordinate system 2 (the second in
is currently not being tracked.

[3][2]: "..." --> empty tracking values (identity
getTrackingDataAndImage object me

Shows the pin properties dialog of the current came
This dialog can be shown to the user to setup the ¢
resolution, framerate, etc. if this is supported by
Please note that this does currently only work on W
showPinProperties object me

Shows the property page. This dialog can be shown t
parameters (like gain, brightness, shutter) if this
camera driver. Please note that this does currently
based systems.

showPropertyPage object me

Activates the next best microphone in the PC.
@return 1 if successful, else 0 (e.g. there is no m
it has already been activated).

startMicrophone object me

Deactivates the active microphone.

@return 1 if successful, else 0 (e.g. microphone ha
wasn't activated).

stopMicrophone object me

Returns the current volume level of the active micr
@return the level of the microphone. Ranges from 0
loud).

getMicrophoneLevel object me

Saves an image to disk.

The target format of the image can be .bmp, .png, .
parameter path is empty, a file dialog will open an
location where to save the image. Opening the file
not work when using this Xtra inside a web page. Yo
the function getPathToDesktop() and a file name in
parameter path is incorrect, no image will be saved
@param img The image to save to disk.

@param path The path to the target file. If empty a
be shown. Please note, that in this case the user w
extension as well.

savelmage object me, image img, string path

Returns path to the user desktop.

@return path to the user desktop.
getPathToDesktop object me
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