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Foreword

AR-medi aE Plugin technology allows you to brin
tool straight intoreality just in a click. Once installed and configured the {ptugliows you to
visualize any model in Augmented Reality and experience dytotalv way to interact with your

digital content and show it to your customers.

The ARme d i RIUginfor Sk e t ¢ halldwsEyou to enhance the wordide 3D modeller by

with Augmented Realitycapabilities,bringing the power othe AR-me di aE p | sourf or m
desktop.The bundlecomprises thé&\R-me d i \deiwer and theAR-me d i Bxjorter the former

allows you to start your Augmented Reality experiemsde the creativeand designprocess,
whereas the latter alles you to export your models and distribtliem to yourclientsthat will be

able to experiencgour modelsn Augmented Reality even witho8tk e t ¢ lintgild.

Requirements

Hardware

Minimum Hardware:1 GHz Processor512 MB Ram,100% ComplianOpenGL Video Caravith
128 MB Ram, 50 MB of available Hard Disk spad&B 2.0 Webcam.

Recommended Hardwar@: GHz Processar 2 GB Ram, 100% Compliant OpenGL Video Card
with 512 MB Ram, 50 MB of available Hard Disk spa¢éSB 2.0 Webcam with 30FPS @
640x480 resolution.

Software

RequiredSoftware:Mac OS X10.5orlatetfSk et ch UpE. 6 or | ater

Software Versions

Currently, three software versions are available to end Usgema n & r ® f e s Bleasenmefet 0 .
to the licensing section to discover how to register your softwa

Free Version

The Free version allows you tostart experimening with Augmented Reality withTrimble
Sk et c hQueetactivated, ARPlugin permits to use all features of the Professional version but
withaARme di aE watermar k al ways vVvisible.

Professional version

The professionalersiond o e s n 6t s-mewi aBel AddRo on screen. Y o
3D scenes with multiple markers support and customize some visualization options as well as the

possibility to export models for viewing outside Sketchlp E using the ARme di aE Pl ay
(Standard and for iQ8ndroid devices.

Inglobe Technologies © 2008/2013 1
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Introduction

Augmented Reality

Augmented Reality refers to the ramhe view of the physical world whose elements are
augmented by computer generated items. Thanks to Augmented/Resgits can interact with 3D
content directly in the environment where they live and work, by means of a suitable computer
interface. Augmented Reality helps users to put any virtual content in context thus assisting them in
solving real world tasks in@mpletely new way.

AR-medi aE Pl atform

AR-medi aE i s t he Augment ed Real ity Pl atform
Technol ogies that gnoeedsi auEn drelrmetidhned En atnBe afil AQRe n e r
platform for the development of advanced Aented Reality applications and solutions. It allows

to create solutions ranging from stand alone, web and mobile as well as custom solutions targeted to
meet complex requirements in a wide range of applications scenarios. It supports distinct tracking
techniques and software technologies that are at the basis of any Augmented Reality solution
designed and deployed by Inglobe Technologies.

AR-me di a E Pfor SkeicmUpE

fi Afedi aE Plugino is the name of a -médieabfarmsd
especially targeted to enhance speciffcpartiessoftware with Augmented Reality functionalities.

The plugin implements only some of the features of thenARd i a fornp Thea ARme di a E
Plugin for SketchUft allows you to enhance the world famoocsntent creation software by

Tr i mb With EAugmented Reality capabilities. Specifily, the ARmedi aE ®if ugi n
SketchUfE allows users to create and manage Augmented Reality content out of 3D models
created usingSketchUfE in a very simple and practicalay. No programming capabilities are
required. Using the ARne di a E f®¥ISkeghiUk you can create compl €
Augmented Reality scenes leveraging on the main features illustrated in the Product Sheet below.

Product Features
Markers Libray

With AR-me d i a E yBU cargdreate Augmented Reality scenes based onsetplierary of
markers. You are free to associate any 3D model to any predefined marker available.

Multiple Markers

With AR-me d i a E y@u eam create multiple markers scensis associating different 3d
models in a scene to different markers selected out of the available list of targets.

Linked Markers

WithAR-medi aE Plugin you can group different mar
A Linked Markeris a special kind ofmarkerthatgroups together two or motargets and it is used

to associate the same 3D objects to different markers at the sameE#nte singletargetin a

Linked Markerhas a specific position in the 3D scene, which will be usembtrectly displayhe

same 3D objedtiuring the AR visualization. Once a link between markers has been established and
each marker has been placed in the 3D scene, you are supposed to move those markers all togethe
during the AR visualization; otherwis@D objects will not be correctly shown.

Inglobe Technologies © 2008/2013 2
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Exporter

With AR-me di a E ywu cag create independent Augmented Reality files with extension
armedia and let other users enjoy them using the freerA®& d i a E (Ifoth Stgndard and for
IOS/Android device3. You are free to distribute this content at no charge for most uses in
compliance with the License Agreement.

Marker Generator

With AR-me d i a E yBU canglieate your own markers. Creating your own markers you will be
able to provide users with highlygenalized Augmented Reality content.

Video/Audio Objects

AR-medi aE Plugin allows you to embed media fil
create objects with video textures or audio and control its playback during the Augmented Reality
experience.

Soundtracks

Create more involving scenes by setting up audio tracks that will play in background during the
Augmented Reality experience.

Occluders Objects

With AR-me d i a E yBuwill e able to create complex Augmented Reality scenesitiatie

occluder objectsin other standard Augmented Reality tools when a 3D model passes behind
another object in the real world, it will alwale displayed superimposed to that same object, even
though this object shoulde hidingi t in theewobBgreeeasi abgctsinOc c | L
AR-me d i a E yBU willgoe able to create invisible virtual objects (the so called occluders) to
mirror the structure of your realorld scene in order to deal with real world occluders and thus use
some real objds to hide virtual content in the observer view.

Customizable Interactions

Every 3D object has a set of default events and related actions that defines how it interacts with
other objects during the Augmented Reality experience. Advanced users carststzaithe way
interactions are carried on and, thus, create really complex Augmented Reality applications

AiLiiggbte bugo Mode

Light is an important factor in Augmented Reality applications as it affects strongly the
performance and stability of the ARsualization specifically for what concerns the tracking of the
markers. With ARme di aE Pl ugin you have better control
able to adjust important parameters as a function of the real lighting conditions of youondal w
scene. Moreover you are able to adjust tracking parameters with useful visual feedback. This is
what we cangbebbhegeofiModgeéat

Layersd Management

3D objects attached to a marker can now be placed in different layers and you can easily manage
them during the AR visualization.

Timed Slideshow Mode

You can now organize the AR visualization to behave just like a slideshow: each layer will be
visible for a chosen time interval and at the end it will be hidden and the next layer will be shown.
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Shadws

You can now put a light in your scene which will allow objects attached to selected markers to cast
and receive shadows.

Clipping/Sectioning

During the Augmented Reality visualization, you can enable the Clipping mode which permits you
to view sectios and clipping planes of the selected 3D objects.

Antialiasing

The Antialiasing function allows users to minimize some visuafagts of the 3D content in the
Augmented Reality view.

Realtime Rendering

During the Augmented Reality wialization ARme d i a E perfoumg ieatime rendering in a
way that is compatible with the stand&kletchUfie rendering engine.

HD Support

AR-me d i a E sBppartg a wide range of HD webcams and cameras. A suitable frame grabber
could be required.

Tracking Technology

Even though ARnedi aE pl atform is not echnology tARe dti & E a
Pluginis based on a marker tracking technique.

Head Mounted Displays

A variety of Head Mounted Displays is pported by ARme d i a E . RR-meyd inRlugin
supports, but is not limited to, eMagin Z800 3D Vise@ Display Systems&lasses, VR ProAR.

! Currently, only one light can cast shadows during the AR visualization. Other lights will only affect the illumination
of the objects.
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Installation

The installation procedure requsréull administrative rights, sde sure to have the required
privileges before trying to install thefware. The installation process will install the following
components:

T AR-me d i \dewerforSk et ch Up E
AR-me di a ExPletemUpBr

m»

)l
T ARRmedi aE Configuration Utility
Y AR-medi aE Gkmnerdioe r
1 ARmedi aE License Manager
1 Help andDocumentation files
Theplug-in itself and accompanying utilities will be installed in the following folder:
/Applications/ARMedia/ARPIugit? (SU)
while related documentation will be placed in:
/Library/Documentation/ARMedi&(RPlugirf*2 (SV)

To start the installation procesxecute the ARne d i RIU§ininstallation package and follow on
screen instructions from the installation wiza#d.the end of the installation process the installer

wi || search your system for any i nst aforithed ve
| atest version found. The installer wildl |l ool
want to install the plugin for another versio

on your systenplease contact the support segevi

The exact folders6 na msadl Indrdepte codectly find thehfaders ybi must substityte u
the 0*06 cbnaofthefdlenng texi: PRO-ree
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Configuration
You can execute the utility at any time by doublieking it from the installation folder:
/Applications/ARMedia/ARPIlugit? (SU)

00 ARMedia(TM) Configure

Options:
E‘ Mirror mode

EFuII screen
E[Antialiasing: Bx2 (x4

Tracking:
E[ Smooth tracking

[l Half tracking

Camera:

[ Show camera settings

[ Apply )

In the configuration window you can choose many options each of which is deskriblee
following section.

Configuration Options

Mirror mode: if enabled, the video stream will be framtally flipped like in front of a mirror (this

mode is suitable for cameras mounted in adigesition and facing the userj;disabled the video
stream will be not flipped (this mode is suitable for head mounted displays and in those scenarios
wherethe user can move the camera around).

Full screen dlows to choose to run Augmented Reality in full screen or windowed mode.

Antialiasing: allows to enable antialiasing and set the corresponding value. The higher the
multiplier the better your 3D models will appear but at the expense of frame rates. Video quality is
not affected by this parameter.

Smooth tracking: dlows to configure the tigker for using either a smooth or precise technigue
smooth tracking is enabled then objects will follow the marker in ansaftner and with a little
delay,if smooth tracking is disabled then objects will be glued to the marker.

Half tracking : allowsto configure the tracker for tracking a video with half the resolution of the
video from the camera. This mode is useful especially when tracking high resolution images to
improve the frame rate (but at the expense of a lower tracking quality).

Show camerasettingsal | ows t o adjust camerabds paramet er
experience.
When you clickheApplybuttonany change vyowaigphee made wi | | be

Inglobe Technologies © 2008/2013 6
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Usage

Printing Markers

The very first stepo experience Augmented Reality with ARe d i taosis to print the provided
markes and possibly fixeach one of theron a rigid, flatsurface. The provided markers can be
found in your /Library/Documentation folder:

/Library/Application Support/ARMedia/ARPIugirPRC (SU)/Markers

Additionally, the same folder contains two JPEG file that can be used as a template to build your
own custom markers (see AMarker Creation Util

During execution point your webcam towatte printedmarker tovisualize your 3D content on it;
be sure to have well-lit environment without reflections and highlights on the marker surface in
orde to have the best possible experience

Please note that among all $tandardnarkers provided bthe ARme d i RIugin, the one called
fAR-media@ i s considered the default marker.
Using the Plugin
WhenARme d i Rluginis installed and configure® k e t ¢ linténfaée will be enhancadlith:
l.a new meRugimal(li @ad clase you deamabeadyims@iled any o

2. anew menu itemalledfARPlugit®c i nPlugince nmenu and
3. anew toolbar. In case you do not visualizetth® | bar , | LARRlugitdeekt t ke
the Tool bar sub/iewnuefnrawund i n the i

Every timeS k e t ¢ lisOpefed and every time tAR-me d i Rluginis started, it will check if

other existing versianof the same plgin exist If other versions are detected tAR-me d i a E
Plugin will not be able to start and will issue a warning to the user. In order to correctly start the
Pluginyou mustfirst uninstallany other version. Please note thla¢ Professionalersioncontains

all the features of thEreeversion s o t her eds a b sathervetsientinstalledbon n e e d
your machine if you have the Professiomalsionalready installed.

Also, every time thePlugin is started it will initialize itself by filling the Marker ibrary and
creating théPlugin Toolbar

Marker management

The main entities that you have to use to coc
defined in the Plugin, is the image (defining a pattern) on which you can view yoefswhaing
Augmeted Reality experiences.

The Plugin essentially models a marker as a plane that has some features and can be attached to on
or more 3D objects. All markers supposed to be used in the Augmented Reality experience are
containedinthe Actie Mar ker sodé | i st.

In order to be able to correctly use the Plugin, you must first understand the possible states in which
a marker can be.

T | NACTI VE: a mar ker that i S not in the Acti

% Please note that for th&eeversionthe folderisd / Li b r ar y briARNadislARPgiftree( S U)
*The menu item is completed as followso u must substitute the 6*o

(PRO).

0
(rd®ar act er
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1 ENABLED: a marker is enabled when it is firstly addedth e Acti ve Mar ker s
state, you can configure it properly, accessing its Marker configuration dialog.

1 DISABLED: a disabled marker will not be analyzed during the View or Export processes. In
this state you cannot access its configuratiorodiahnd its properties will be freezed.

1 VALID: markers in this state will be analyzed and used during the View or Export
processes. A marker that is enabled and has at least one visible object attached to it is
considered to be valid.

Both ENABLED and DISABLED Markers can bgroupedtogether to form d.inked Marker.
Please note that it is not possible to link a marker in more than one group.

Further in this document, it will be explained how to use the Plugin to correctly setup nzar#ters
howtoi nt eract with the Active Markersoé | ist in

Inglobe Technologies © 2008/2013 8
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The following figure shows an overview of the maiterface which can be logically divided into
three sections: Available marke&ceneconfigurationand Actions

ano AR-media(TM) Plugin
Library Scene
Available Markers Active Markers =
30 Comics 30 Dynamic 1
3D Dynamic 1 3D Modern
30 Dynamic 2
30 Dynamic 3
30 Modern
AR-media
AR Comics
AR Fantasy
(" Disableall ) Removeall )
Use ) Add..
Creata... [CI5how Meszage
Save... W Load... |
Objacts T
Preview
Video Audio
Soundtrack
Actions T
@Viaw.fExparl foariOs
View Export...
Configure... About...

Figure 1 - ARmedié&E Pluginmain interface

In the followingparts of this document, these three sections will be described to give an overview

of the features of thBlugin
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Available markers

This section of the main interface is used to manage the marker library. It will be filled by standard
markers provided with thAR-me d i Rlugin during the initializatiornprocessEvery marker that

is in the library can be used in the scene and you caragweview of the selected marker by
clicking on an item of the list.

Library

Available Markers
3D Comics

3DDynamicl
3D Dynamic 2

3D Dynamic 3

3D Modern

AR-media

AR Comics

AR Fantasy

( use ) Add.. )

_ Create...

'f_ Save... N’ 'f Load...

Preview

Figure21 Markersblibrary: Main interface excerpt
Adding a new marker to the Active Markerso |i

This action can be performed by clicking on thge buttonor doubleclicking on a list entryThe
selected marker in the library will be added to the scene and will be visualized in the Active

Ma r k e r I dhis Way,sthe .selected marker will change its state to ENABLED in order to be
configured

Please not¢ h a't it i's not possible to add the same
once. Repeating this action will not yield to any results.

Customizing the Marker Library
This action permits to enlarge the nkex library with new custom marker

By clicking on theCreate..button, the Marker Creation Ultility will bexecuted and will guide the
user through the marker creation process. For informaiorhow to use the tool, please see
AnMar ker Creation Utilityo section of this doc

By clicking on theAdd... button, you will be able to expand the marker library with one-user
defined marker (for example those generated withtherPdRd i aE Mar ker Gener atc

Inglobe Technologies © 2008/2013 10
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Y ou will be prompted to choosenaarpattern file® from a dialog boxOnce selected, tHelugin will

check its integrityoy searching for all the necessary files to complete the registration of the custom
marker. Once the check has been performed, the chosen marker will be shown in the Marker library
and will be available to use as any otherkea Check can fail for the following reasons:

1 The custom marker has the same name as one of the markers in the library
1 One or more of the necessary files found in the ARPattern specification has not been found.
1 The specifiedarpattern file is not a valid file.

Save the current ARPlugin configuration

By clicking on theSavebutton, you can save the current state offAR d i a E  Pah &r@rifign  t 0
file you choose. You can also select which preferences to save from the proposed panel:

1 Savemessage save the current message as confi g

1 Save library: save the entire current Mar ker sé6 L
when you want to often use custom markers which have been created by means of AR
medi aE Mar ker Generator and then added to t

1 Savescene save the entire Active MarRlesesdie Li s
that,in order for the scene to loerrectly saved, all 3D objects attached to any active marker
must havea unique name. Otherwise, the saving process will fail.

1 Save tracks save the entire background music as configured.
At the end of the saving process, theonfig file will be created.
Load a custom ARPIlugin configuration

By clicking on theLoad button, youcan load a previously saved ARPlugin configuration by
specifying & .arconfig file. To ensure more flexibility, you can select which preferences to load
from the proposed panel:

1 Load messageload the message configuration as specified.

1 Loadlibrary:cl ear the current Markersd Library a
selected file does not contain any library information, you will be asked to clear your current
library or not.

T Loadscene | oad the entire Act invthe fleMaondkwth allé L i
preferences about 3D objects in the scene. Please note that this step may fail if the current
Sk et c lsddne ks not EXACTLY the same as the one used during the save process.

1 Loadtracks: | oad t he backgrspaciiedintmufiei cds pl ayl i s

By checking the AShow warningso option, y o
mayhappen during the loading process.

At the end of the loading process, the whole-d\R di aE Pl ugin main panel
reflect tre state of the just loaded preferences.

®apattemf i | es are the main fil es eyaereadbypthaRaien i mufinikPdrdes 6 spe
to allow users to use customized markers in their scenes.

Inglobe Technologies © 2008/2013 11
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Scene configuration

This section of the main interface iIis used t
configure your 3D model for Augmented Reality.

Scene

Q

Active Markers

Marker 0
3D Comics
3D Dynamic 2

AR Fantasy

Setup...

Disable ){ Remove

(" Disable all ) ~Remove al

Figure 3- Active Markers: Main interface's excerpt
Disabling or enabling active markers

You can change the state of the selected active marker by clicking Distdide/Enabldutton to
respectively switch its state to DISABLED or ENABLED.

By clicking on theDisable all/lEnable ab ut t on you can change all th
one click.

Removing active markers

A selected active marker (either ENABLED or DISABLED) can be removed from the list by
clicking on theRemovebutton Its entire configuratioparameters togeer with the marker plane

will be erased and its state will switch to INACTIVE. You can theadd the marker to the Active

Mar kerso | ist by choosing it from the | ibrary

Clicking on theRemove albutton will perform those operations on all of the active markers.
Refreshing the Active Markerso | ist

Since SketchUpE can have multi pPleinaiovdwlt® ope
configure all of them singularyin this way every model can have its own private madker
configuration.

Even if thePlugin has an internanechanism to automatically switch its context, pleas@ware

that all of the actions you can do from the provided interfaces refer to the focused mottet (ie.
active model ), so please remember to refresh
i mage button on the right of the AActive Mar
working with the correct marker list of the current activedel.

Pl ease also remember that when a neWugnwitel (.
automatically switch its context the newly created/opened model.

Configuring the marker

Users can produce a VALID marker (ie one that will be used difiegyy or Export process) by
adjusting its parameters (such as size, fit f
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Please remember that a marker with no attached objects is treated the same as a DISABLED
marker.

This action can be performed by clickiren the Setup.. button or doubleclicking on an
ENABLED maker in the Act ihesrnearkevl eonfigusatioglialog I(Figere . It
4) in order to access the configuration preferences of the selected enabled marker.

The marker configuratiomlialog will be then initialized and filled ih the correct information
about the selected marker. If this dialog is currently displayed and you click on another marker in

the Active Markerso6 |ist, I t s c o ntate of the newly | b e
selected marker. I f the newly selected marker
disabled.

Please note that only one marker configuration dialog can be displayed at a time.
Refer to the fAMar keranhowd - corgallycanffigure amarkerect i on t

M O O AR-medialTM)

Marker Configuration

Preferences
[] Fit objects
Fit factor
E Show marker
D Include sun

Altached Objects s

(_ Properties... \

(_ Include \( Remaove \

(_ Include al \'( Remove all \'
1

(_ Layers...

Actions
£

Wiew \( Export... \

Figure 4 - Marker configuration dialog overview

AR-medi aE Objectsd Creation

This section describes all the custom objects you can create by usingpeARi a E Pl ugi n. T
objectsallow to enrich your 3D scenes along with the resulting Augmented Reality experience.

Inglobe Technologies © 2008/2013 13
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. Objects (
VIdED f Video LT 4 Audio -“-_ o | o | 2 |
A ce/®
Soundtrack | Sr—— —

Figure5- Menu excerpt, Maip an elx@®r pt and Objectsdé Tool bar

Video Objects @

AR-medi aE Vi dae@D mabgs that tas visualiddeotexturesduring the Augmented
Reality experience

™ ™ ) AR-media(TM) Panel
AR-media™ Video Object Panel

Video Preferences 7

| Yy

File Path: |

Aspect Ratio: [ 16:9 ¢ [LD |

D Is Chroma key video

* Green screan Blue screen

Behaviour
Loop

| Autoplay

Interactions 7

Choose an events’ file:

{®) Detautt

O Custom:

_ Create

Figure6-ARme di aE Vi deo Object Panel

The panehllowsyou to choose a vid&dile from yourcomputer Additionally, you can declare that

the selected video has been created with the Chroma key technique and further choose between the
two options Green screeandBlue screep The result of enabling this option is that the green or

blue backgrounth the video playbaclill be invisible duing the AR visualization.

By checking the fiLoopo box, the video wil/ re
will automatically start the video when itmarker is detectedluring the Augmented Reality
experience.

Note once the 3D plane eated (with & d u mimgge texture), you are free to modify it as you
would with any other 3D object i8 k e t ¢ hThegsknple texture which is automatically applied
to the object will be replaced by the video texture duriegAbgmented Reality experiee.

Y

The Al nteractionso prtelf@dbrjeencctebss we ul sbisediimn idn tsecruasc

® Currently supported formats are MOV, MPEG and AV filssrie filesnaynot be correctly displayedepending on
the encoder used).
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Audio Objects @

AR-medi aE Audio objects are 3D cubes that wi |
Reality experience.

The panehllowsyou to choose an awdifile from yourcomputer

® O O AR-media Panel
AR-media™ Audio Object Panel

Audio Preferences ?

File Path: | | O

Behaviour
Visible
Loop

v Autoplay

Interactions ?
Choose an events’ file:

@® Defautt

O Custom:

Create

Figure7-ARme di aE Audi o Object Panel

By checki ng t heaudiovabjeciwil beeshowddaduring thte lAegmented Reality
experience, just like any other object. If yaheck this option, you may want to edit the
automatically created 3D culaad eventually transform it to something else (like a push button for
instance)

Note:as any other 3D object, if you hide the 3D cub&ik e t ¢ hitll Bot be used during the

Augment ed Real ity experience: just uncheck the
By checking the A bouawi repeat when finished payind,i wiile the
AAut oplayo box wildl a wdurdnvizen itscnealkdriy detedted intthe t h e
Augmented Reality experience

Pl ease note that i f the AVisibled option is

nfenabl edo.
The Al nter acetsi omisld pbree fdebrgeenscs $ s d ¢ iu Bt bsheecitiii toenr. a c

" Currently supported format is WAV.
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Soundtrack object ®

This particular object is not linked with any 3D object in the scene; rathdowisto build an audio
playlist that will play during the Augmented Reality experience.

™ O O AR-media So...

AR-media™ Soundtrack
Tracks ?
( Add.. )
Preferences

[ Loop

"] Autoplay

Figure8-ARmMe di aE Soundtrack Panel

By clicking on theA d d &utton you can choose an audio fifeom your computerthat will be
automatically added to the selected tracks. Reenovebuttonlet youremove the selected track
from the current listThe same audio file can be included moratbace.

By checking the ALoopd option, the currently

By checking t he A Aut omdsia wi autrpatically rstartduting ¢hke g r o u
Augmented Reality experienc®lease note that you can manape audio playback of the
soundtrack inreatl i me by entering the ASound Managemen
section for more details).

Sun Object

This object can only be attached to one marker at time and it represents the sun as canfigerred
SketchUpE model

8 Currently supported format is OGG Vorbis.
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™ ™ O AR-media(TM) Panel

AR-media™ Light Object

Configuration 7
Markers Affected: 8 Currant OAII
O Only Selectad:

3D Dynamic 1

3D Modern

AR-media
Details: O Low (O Medium @ High
Interactions 7
Choose an events’ file:
e Default
O Custom:

Figure 9 - Light Object Dialog

Even though the sun can lag@dedto one markeiwonly, also other markers can be set up to be
affected by the suby adjusting its properties accordingly

Actions

This sectiondescribesall the actions that can be performed on the sésneneans othe AR-
medie P | intgrface

The same actions can also be accessed usirjug Toolbar, which you can freely move inside
t he main SketchUpE PiuginMemufedrese and using the

Objects [ 2

View Show Message

Export... |

Setup... Actions T
Marker creation... lg‘u'ia'.v.l’Expc-rt for DS
Conﬁgure... Wiew Export...
About... Configure... About...

‘oeERee

Figurel0-Pl ugi n menu, main interfacebds excerpt

1. Configuring the message

By checking the fAShow messageodo box, you <can
showed during the Augment&e®ality experience.
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2. Viewing the configured sceng

This action allows you to start t he Augment e
setup interface. Al l VALI D markers found in t
available to he visualization. You can then point the camera toward any printed version of the
configured markers to view your models on their respective marker(s).

If you chose toaview for iOS/Android, then the scene will be prepared to be previewed as it would
be diplayed by the iO&ndroid Player, with all the limitations applied

IMPORTANT : i f the Active Markersoé | i st i's empt
visualized wi-mbdt heé ctef kealtt #AAR

You can perform this action by pressing Wiew button on the main interface and on the menu or
clicking thefirst image button on the toolbar.

Pl ease refer to the AMarker configurationo se

3. Exporting the configured scen@

This action allows you to startthe ARe di aE Ex por t er anedh Resouecafilee a
containing all configured markers with any object attached to them.

If you choose to export for i@&ndroid, see the section below.

IMPORTANT : if the Active Mak er s 6 | i st i's empty, the whol
visualized wi-mbdt he taf khaet't A AR

You can perform this action by pressing th& p o buttah on the main interface and on the menu
or clicking thesecondmage button on the toolbar.

This action will start the export process, a dialog box asking where to save your model will be
displayed. A newAR-mediaResource file will be created in the specified path, containing the scene
as configured by the user.

Pl ease refecondigheaiiMankesection to | earn ho

4. Exporting for iOS/Android &

If you chose to create.armedia file for AR-me d i a E P VAadyod,rtheri a® &dditional panel
like the following will be displayed
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e 0o AR-media(TM) i0S Export
Export for I0OS devices
Model information 7 Tracking configuration 7
s O Uze markar

Author:

Description:

O Usze georeferance:

Latitude: 40.017
Longituda: -105.283
Altitude (m): [1636.00

Gat altitude

Support URL:

) Uze both

(. Export... \'

Figure 117 iOSAndroidexport dialog

This panel requires you to fill all the fields which will be displayed in the summary page of
ARPlayer for iO%Android.

1
1
1
1

Title: the title of the model.

Author : the author of the model.

Description: a brief aescriptionof what the user must expect from the AR experience
Support URL: an URL pointing to a web site in which the user can obtain more
information about the resource file. This can be useful if you want to display some
additional information about the model.

Additionally, you can select the tracking mode which must be used by tiHAn@S8id Player to
display your model:

1
1

Use marker: this is the default tracking mode, which uses the selected marker to display 3D
content during the AR visualization

Use georeferace: this mode uses the GPS capabilities of the/AD8roid device to display

3D content during the AR visualization. The model will be displayed at the geographical
coordinates you set by u(syomwdltihen eddthuddtd vesn
value manually)

Use both:in this mode, 3D objects will be displayed on the chosen marker and also at the
specified geographic location

Once filled, you can click on thE x p o ibuttén and the exporter will create the Akedia
Resource file. Since the created file is fully supported by the standardd® i aE Pl ayer ,
be able to quicklypreview the model without the need to import it in your i@&droid device.

For more iflormation about the limitations of i@&ndroid exporter, refer to the related section
further in this document.
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5. Create the toolbar oridplay the main interface®

The Plugin Toolbar is created when the Plugin is initialized and can be closed anytireerdate
the toolbar you can click thE button on the main interface. If the toolbar is already displayed, then
clicking on the button will not yield any results.

If you want to access to the madtugininterface you can click on tii2 e t uept#y in the menu or
on thethird button in the toolbar.

6. Create a customized marke@

This action will execute the ARhe di a E Mar ker Generateredi nfgt al
software.

You can perform this action by pressing the e a butto@ on the main ietface and in the menu
or clicking thefourthimage button on the toolbar.

7. Configurethe AR-medieE Plugin @

This action will execute the Athedi aE Configuration Uimeldi ¥ i
software.

You can perform this action by pressing 8@ n f i gouttoreoé the main interface and in the
menu or clicking thdifth image button on the toolbar.

8. Show information aboutAR-medieE Plugin®

This action will display a widow which contains informatiombout the ARme di aE Sof t war
the Plugin.

The Check for updatelnk will permit you to check if a newer versiai ARPluginis available for
download.

You can perform this action by pressing thé o u hutton on the main interface and in the menu
or clicking thesixthimage button on the toolbar.

Automatic actions performed bihe Plugin

In order to avoid inconsistent plugitates, every time a model is closedh S k e titschntegt E
will be erased from thBlugin thus removing all the configuration done on the model

Marker configuration

The AR-me d i RIUgin allows to view and export selected objects attached with one or more
markers. In order to be able to do so, you must first setup valid markers.

As stated before, by clicking th8etup...button on the main interface will open the marker
configuration dialog. It can be logically divided infour sections: Markemavigation, Marker
preferencesDbjects managemeand Actions Each one will be explained in the next parts of the
document.
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Marker navigation

This section visualizethe current enabled marker image atidwsto display the previous or the
next ENABLED mar ker i ibyusiigéhe tva navigaton bMttoms@rel»)s 6 | i
situated along the sides of the marker imaggwithout the need to use the main interface controls

By clicking on the navigation buttons the whole marker configuration dialog will automatically
update its content to reflect the state of the current marker.

AR-media

Figure 12 - Marker navigation dialo§ excerpt

Marker preferences
This section contains the options to customize the behaviour and aspect of the marker.

Fit objects: this optionallowsto scale all the attached objesb that they will always be visible
with respet to the marker. Selecting this option will disable both the Show marker box and the Size
input.

Fit factor: Adjust this factor tanodify the alghoritm scaling techniqué. factor of 1.0 will scale
the bounding box of the attached objects to the sidecofntarker.

Show marker: when you select it, a reference markeill be shown in the scene, you can use it as
a reference to place and scale objects before actually viewing or exporting them for Augmented
Real ity (the marker wonoét be displayed or exp

Size this optionallowst o enl arge or shrink the marker pl at
model. Please note that the marker is a square so any geometrical transformation applied outside
this one will not be significant.

Include Suniwhen you select this option, a new entr
objectsdé |ist. This 1ight wildl be used to ge
Please note that, since only one marker can have the sun includaththiér marker has already

this option checked, you will be asked to switch it to the current one.

Preferences
[] Fit objects
Fit factor

E Show marker

E Include sun

Figure 13- Preferences: Marker configuration dialégsxcerpt

° The reference marker is a simple geometrical object just like any otBek ia t ¢ h Uopd&r to expect the correct
behaviour from the Plugin, please try to not modify th
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Clicking on theLinkedma r k ebutréwill open a new window in which you can link the current
marker toother active markers in order to creatkeimked Marker This button will be highligted
when the current marker is part ofLanked Marker while it will display a dashed border tifie
marker is not linked to any other marker.

Note that markersvi t hi n t he same group wil | s lrinobjectst he ¢
option will be disabled for every marker linked to others.

00 AR-media(TM) Panel
AR-media - Linked Markers

Add one ormore active markers to the "Linked" list to create a multi- >
marker. J

Currently linked Not linked
30 Comics

30 Dynamic 1
AR Comics

Unlinkthis marker if you want to detach it from this group.

Figure 14 - Linked Marlers' Panel

The Currently L inked list shows all the markers linked to the current one, whileNtbieLinked
list shows all the active markers which can be linked to the group.

By clicking the << button, the selected marker in tiNot Linked list will be added to the
Currently Linked! i st : additionally, al/l its attached
is currently shared between all the other markers in the group.

By clicking the>> button, the selected marker in t@errently Linked list will be removed from
the Linked Marker. Clicking on thenlink label will remove the current marker from the Linked
Marker and close the panel

Objects management

The Attached Objectsd |ist s h o ws kera Byl objetcthvee 0 b j
mean any geometrical structure previously created. Clicking on an item in this list will highlight the
object in SketchUpE model . The items in the
SketchUpE, i f anoyaticayrassignece y wi | | be au
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i ~a
Attached Objects =

( Properties... 3

.
Include | Remove

- 7 \
Include al [ Rermowve all

 —
Layers...

Figure 15 - Object management: Marker configuration diafogxcerpt

Clicking on thelncludebutton the selecte@roups and Componentdll be added to the Attached
Objectso |ist. Pl e'%mdll@ot beintleledt hat mar kersoé pl a

NOTE: please make sure that all the objects attached to a marker have different namés
otherwise they could not be displayed in the desired way duringhe Augmented Reality
experience.

If you want to quicklyselect all visible object® the scene, you can click on tmelude All button.

I n this way, the attached objectsd | iConsidewi | |
this featureas attaching therhole active model tthe selected markePlease note that every time
you click on thelncludebutton, this information is erased and the selected objects will then fill the
Objectsdé list.

Clicking on theRemove/Remove abuttons the selected object in the list (or all of them) will be
removed from the list.

To refresh the Attached Object s 6,thusrentoyinggngu c a
nonexistent or invalicbbjectfrom the list.

Clicking on theL _a y e bustan will display the Layers Management dialog (figure below) which
permits you to configure the layers of the marker and set the default visualization mode.

The AStandardodé visualizati on mode wi | | di spl
vi sualization, while the ATimed Slideshowd op
base layer) for the specified amount of time which can be set Dutagionfield.

This panel also permits you to add or remove layers for the seleetdetr and set the layer for
each of its attached object.

Moreover, clicking on thémport button will automatically organize objects in layers as they are
conf i gur ed .iTheReSdbettbncwhl teptdte the initial setup, in which all objectsiare
the base layer.

% Since tte inclusionprocess filters out the marker planes by their names, please do not choose names for your objects
that start with théiarmedia_markey literal or they will be filtered out as well.

“"Since SketchUpE treats c h auotesdnpeculiar ways, pléasea@ssursgisathatteo and
objectsd6 names does not differ only dbjectlahdelgeet lwihar act er
cause @omonymy problem when exported for Augmented Reality.
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00 AR-media(TM) Panel

AR-media™ Markers' Layers Panel

Default Mode: (®) Standard () Timed Slideshaw

DLnnp

Layer D

Duration (sec.):
In Layer Not In Layer

Croup
Croup

. Import ¥ Reset ‘

Figure 16 - Layers Management Panel

By selecting an entry in the Atrtogcehieutiore@®tE] ect
doubleclicking the entry), the Object Type Panel will be displayed.

This particular panel is objeatependent and may vary depending on the object you select. For
usercreated3D objects, the dialog will be the eshown in the following figurewhile, if you
chooseto editacustomARe di aE obj ect, t helbedsplayeddlgasenedei n g
to the previous sectiorier a description othosepanel3.

™ OO  AR-media

AR-media™ Object Panel

Choose the object's type ?

@ Object
O Occluder

Interactions ?
Choose an events' file:

@ Default
O Custom:

Figure 171 Simple Object Type panel

i Afnedi aE Ob|j alows yolPta ohedsedif an object will be an Occluder during the
Augmented Reality Experience.

Please note that if one of the attached objects is chosen to be an Occluder t§ieoliects
option for all active markers will not be selected (even if the boxrentiain checked).

The Al nteractionsod preferences wil/l be discus
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Objectds custom interactions

AR-medi aE Plugin provides default interactions
during the Augmented Reality experoen you can clickonan ARedi aE Vi deo/ Audi c
start/stop the video/audio playback.

Many ot her custom events can be handled in o
simply specifying a particular file

As you can see from the propediwindows showed before, ordinary objects as weNuako and
VideoObjectso f f er tlitegaction®@ mes eft t i o n . [Bejaultoptian gas rely gn the h e
predefined set of actions and events that the plugin offers for the currently selectedndtiiecby

selecting theCustomoption, you will be able to attach a previously configured events file to the
object

We 61 | now describe the general structure of a

Interactions File
The general structure of an events file is like this (we will writeoien any new section we will
progressively add):

<?xml version="1.0" encoding="UTF - 8" standalone="no"?>
<events hame="my_events_file">

<l -- add one or more event s here -- >
</even ts>
We 6| | see how to add content to this file in

<events that is the container of all the events we want to associate to an object. As shown you can
choose a symbolic name for the set of events you éirerde(this name is just for your

convenience, it wondét be used in any manner b
Letds now see how to specify events in the ev
Events

The plugin defines a set of events that can be configured for almost any 3D object that yiou want
display in Augmented Reality. Below is a list of all the possible events that can occur during the
Augmented Reality experience.

on_left_ mouse_click Occurs when the user lefticks an object with its
mouse.

on_right_mouse_click Occurs when the user rigblicks an object with its
mouse.

on_left_mouse_double_clic Occurs when the user double leficks an object
with its mouse. This event swayspreceded by th
trigger of theon_left_mouse_clickvent.

on_right_mouse_double_cl Occurs when the user double rigiitks an objecl
ck with its mouse. This event awayspreceded by th
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trigger of theon_right_mouse_clickvent.

.& on_mouse_in Occurs when the user moves its mouse pointer ¢
. object.
“ on_mouse_out Occurs when the user moves its mouse pointer of
< object.
® on_hide Occurs when an object becomes hidden.
& on_show Occurs when an object becomes visible.
on_init Occurs when the scene is first loaded, before

visualization is done.

on_marker_detected Occurs when any marker (whom the object
: attached to) is first detected.

on_marker_los ccurs when any marker (whom the objec
B ker_lost O h k h th bject
attached to) is lost.

An event is associated to a specific object if it is used in the efientssociated to that object.
When you create a custom events file you must refer to events exactly by means of the names
shown in the above table. So looking at the structure of an events file, we may add an event like
this:

<?xml version="1.0" encoding ="UTF - 8" standalone="no"?>

<events name=" my_events _file ">

<event name="on_left_mouse_click">

<actions>
<! -- add one or more action s here -- >
</actions>
</event>
<!l -- add one or more events here - >
</ events>

basically you add an event by adding #event>and</event>tags, what really defines the event
is its name attribute that must be one of those shown in the previous table and the set of actions
defined within the<actions>and</actions>tags. Actions g described in the following section.

Actions

As stated before, every event can trigger the execution of one or more actions. Each action is started
sequentially in the order in which they are defined in the actual events file. In the context of the
events file an action is defined by thaction> and</action> tags as shown here:

<?xml version="1.0" encoding="UTF - 8" standalone="no"?>
<events name=" my_events _file ">
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<event name="on_left_ mouse_click">
<actions>

<action source="_self " target="SomeObject">
<! -- add exactly one command here - >
</action>

</actions>
</event>

<! -- add one or more events here - >

</ events>

Every action has two attributesource andtarget, which represents respectively the starting and
receiving endings of the action. These attributes mustled fiith the name of any object (as they
appear in the 3D editor) or with the speacialue _self _, which indicates the object that owns the
event, i.e. the objects you are configuring interactions for.tafyet is the object that will execute

the command specified by the action, while slo@irceis the object thaissuesthe command. By
specifying the self _ value as a target, the action will be performed by the object that holds the
event.

As you can see, theaction>t ag e s s e nt wha(thé sourod)esksiwhoe(the térget)to

perform a specified comman@ihe command meant to be executed by the target is specified by the
<command>and </command>tags. Each action must contain exactly one command, ihged

more than one command for a specified event, you must define more than one action with their
respective commands.

Herebs an example of the definition of a comm

<action source="_self " target="SomeObject">
<command>hide </command>
</action>

Some command may require some parameters to work, in that case they are specified also by the
<parameters>and</parameters>tags like this:

<action source="_self " target="SomeObject">
<command>oop </command>
<parameters>
<parameter name="  loop ">true </parameter>
</parameters>
</action>

When parameters are required ynameaswelsasthealleway s
meant to be used when the command will be issued. The set of possible commands you can use are
listed below:

Command name Description & Parameters

Hide Thetargetobject will be hidden even if any marker associated \
it is currently detected.

Show The target object will be shown if it was previously hidden
means of the hide command.

Visibility related commands.
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The above commandsapply to every kind of objects, but the plugin let you also use specific
commands for multimedia objects likédeoObjectsandAudio Objectsthese commands are listed
below:

Command name Description & Parameters

Play The multimedia stream (either audio or video) associated
targetobject will be played.

Thetargetobject must be either\ddeo Objecbr anAudio Object
Pause The multimedia stream (either audio or video) associated

targetobject will be paused.

Thetargetobject must be either\ddeo Objecbr anAudio Object
toggle pause The multimedia stream (either audio or video) associatethe

target object will be paused if it was playing, otherwise it will

played.Thetargetobject must be either\dideo Objecbr anAudio
Object

Rewind The multimedia stream (either audio or video) associated t¢
targetobject will be set to its initial stat&hetargetobject must be
either avVideo Objecbr anAudio Object

Loop The multimedia stream (either audio or video) associated tc
target object will be set to loop if the mandatory parameter wt
n a meloopds cfio nt teue valse, dthierevise the stream will |
played just once.

Thetargetobject must be either\ddeo Objecbr anAudio Object
go_fullscreen The video stream associated to theget object will occupy the

whole window, thus hiding all the other objects and even
camera stream.

Thetargetobject must be ®ideo Object.

resign_fullscreen The video stream associated to thegetobject will restore itself a.
a texture on the corrpsndingVideo Object.
Thetargetobject must be ¥ideo Object.

Multimedia Objects related commands.

As you can see, some commands must be defined by specifying one or more parameters, while
others do not need any.

Note: si nce SketchUpE does not support object s
animations were not listed.

Reminders

For your convenience, it is useful to summarize what we have been saying so far:

- interactions are specified by mean®iL files alsoreferred as events file
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- each object can be assigriednd only Jevents file, if no custom events file is assigned then
default events file will be used

- custominteractions are defined byliat of eventsand relatedactionsto be performed when
the correponding event occurs

- you can choose from a number of predefined events (refer to aboveftatdetail¥

- actions are defined by exacthne commanand eventually byone or more parameters
(refer to above tabsefor detaily

- actions are specified bysmurceand atargetobject: thesemantiof a n  a c tthie soorcei s fi
asks the target to perform the specified command with provided parameters

- thesourceof an action is always set to the predefined vakeadf

- thetargetof an action can be eitheself (the command will be executed by the object
itself) or the name of an arbitrary object as it appears in the 3D editor

Please note that you can find various tutorials which show some practical examples on how to build
|l nteracti ons & pagd, availabeat t he product os
http://www.inglobetechnologies.com/sketchup_plugins.php

Actions
This section of the Marker Configuration panel permits to start the AR processes.

Actions

. "
Wiew )| Export..

Figure 18 - Marker related actions Marker Configuration dialog's excerpt
Clicking on theView buttonwill start the Augmented Reality experan
Clicking on theExport button will start the exporting process.
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Viewer Interactions

During the viewer execution, you can switch between different managenuoelalities using the
function keyseach one permits you to adjustferentparameters and interact with the AR scene
reattime. You can bring up an estreen help which contairadl the supported commands for the
current active mode by hitting the 6hé key at

The following sections will offer a brief description of each mode and then a summary table of all
supported commands.
Visualization Management Mode

This mode perm# you to adjust theisualization parameterggardless of AR contethatwill be
displayed All operations performed in this mode will affect the global scene and all the 3D objects.

This mode is especially useful when you want to adjust to differenterearand monitor
configurations like irbuilt webcams and projectors (which are sometimes set up to flip the image
output vertically).

Note that this is the initial mode in which the Viewer will be every time is started.

Object/Scene Interaction Mode

This mode permits you to configure the global scene with respect to the markers. This mode is
useful for demonstration reasons, to quickly change the global display of a modettimeeal

In fact, you can scale the whole model up or dowenphasizéhe detds of 3D objects.
You can also highlight (reveal) occluder objects to quickly adjust them into the real environment.

Animation Management Mode
Not available for this version

Sound Management Mode

This mode permits you to interact with the soundtrabich has been previously configured.
You can cycle between selected tracks or pause/restore the audio playbackimmer@alorder to
smoothly adapt to different scenarios.

Layers/Sequences Management Mode

This mode permits you tmmanage layers and timeslideshows You can switch between two
different modes:

- Layersst hi s is the fAclassico display mode, i n
You can then toggle | ayersdéd visibility by
- Sequencethis mode displgs each layer for a selected amount of time, then it hides the

current | ayer and displays the next one. Y

by simply hitting the Spacebar.

Notethat if you did not manually set specific layers for your 3D objects, they will be automatically
placed in the base layer (the O layer). In this situation you can hide/show the whole model by hitting
the 0006 key.
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Clipping/Sectioning Management Mode

This mode permits you to show and interact with the clipping planes @Dhabjects in the scene

to perform reattime sectioning By sectioning your models you can look inside them and
interactively move the section as you wish. Note that in order to stasethiening command one

and only one marker must be visible because clipping planes are bound to the currently visible
marker (the default position of these planes are placed on the faces of a cube whose bottom face is
over the marker and whose side is080nits wide).

Note: in order to perform all the actions des
using the corresponding key (refer to the table below for details).

Tracking Management Mode

This mode permits you to adjust some parametbed will help you to improve tracking
performances.

For instance, wdifying the lighting threshold will allow you to recognize the marker even in bad
lighting conditions (too dark or too lit environments) and it is useful if used in combination with the
lighting debug mode (see below for details)

You can also modify the tracking smoothness factor: this parameter is what modifies the way 3D
objects follow the marker movements on the screen.

A |l ow factor wildl make 3D o/l eead ts remaam goetleer t o
position despite marker movements. This is useful when the marker is not moved much and in a
slow way during the Augmented Reality visualization, so the objects will appear more stable and
especially in those cases when yapearience jittering because of bad lighting conditions.

Instead, a high factor will make 3D objects strictly follow the marker movements. Remember that a
very high factor will magnify all the little movements of the markers (even the ones that are due to
the camera adjustments to the lighting conditions), so it may result in 3D objects which appear
unstable.

Lighting Management Mode

This mode permits to manage the light soweentually availablén the AR scene and the shadows
casted andeceived by th&D objects.

You can freely move and rotate the light source in the 3D space during the Augmented Reality
visualization in order to display different light configurations.

Since shadows are computed in +i@le, there are two accuracy modatilities avadabl

- Fastest accuracythis mode permits to gain more speed during the shadows calculation and
display. This may result in a more responsive interaction with the model, especially in older
computersd6 configurations.

- Highestaccurac:t hi s mode permits to have a better
more processing power.

You can also switch between two shadows mode:

- Simple shadowsthis mode displays shadows as they are calculated from the 3D
environment. This mode results éalgy and precise shadows, just like the ones that comes
from a direct light.

2 please note that sortextures may not be displayed in the desired way if this mode is active.
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- Soft shadowst hi s mode wi | | soften the shadowso
reqguires more processing power than the ot
shadows visualizationbds accuracy to obtain

Note: this mode is only available when a liglas beermdded to a marker.

Note: the only supported light for this version is the Sun light that is a directional light, for this
reasonitisno possi ble to O6movebod, on the other hanc
shadows change in realtime

Commands and I nteractionsd Summary

The following table summarizes all the keysbd
visualization.
Deserpion Ky
Visualization Management Fn . F1

flip the video horizontally . I

flip the video vertically ! or ]

toggle fullscreen visualization ON and OFF F

toggle wireframe visualization ON and OFF w

Object/Scene Interaction Fn . F2

scale up the model S

scale down the model 1 Shift + S

Take back a fulscreen video playback on the corresponding

dvideo Objedd(this behavior can be also achieved by clickir

anywhere on the screen while the video playback is in full

screen). Hitting the key again will restore the f&dkeen F T Shift F
playback, but only if a corresponding resign_fullscreen acti
on the samévideo Objedbhad not been issued in the
meanwhile.

toggle Occluder objectsd h O

Animation Management Fn . F3
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Not availablefor this version.

Sound Management

start the previous track

start the next track

rewind thesoundtrack

toggle the soundtrack playback ON and OFF

Layers/Sequence Management

show the previous layer

show the next layer

switch between the layer/sequence mode

pause the sequence visualization

show all layers
hide all layers
toggle respective layer visibility

Clipping/SectioningManagement

move clipping plane away from the marker
rotate clipping plane clockwise with respect to the marker

rotate clipping plane counteslockwise withrespect to the
marker

move clipping plane towards the marker

disable Clipping mode

Fn F4
+
— —_
or
l T
or

$—
o
Fn F5
+
«— —_
or
l 1
or
o
space
T Shift
+
U
o 9
é
Fn F6
+
l
—
—_—
1
-
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show all clipping planes

enable Clipping mode

activate respective clipping plane

show respective clipping plane

select respective clippingane

activate all clipping planes

deactivate all clipping planes

select clipping planef a 3D object

Tracking Management

increase lighting threshold

decrease lighting threshold

increase smoothing parameteri ncr eas e
the marker)

obj e

decrease smoothi

the marker)

ng par amet

toggle lighting debug mode

reset lighting threshold

Lighting Management Mode
Toggle light sourceisibility

Rotate light source around its local X axis

Rotate light source around its local Y axis

Rotate light source around its local Z axis

space

or

or

1

or

or

space

Fn

space

T Shift

or

F8

A
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Set shadow mode to &6Simple Ctrl +1
Set shadow mode to O6Softéd Ctrl N 2
Setvisuahccuracy to OFastest o %Cder 1
Set visual accuracy to OHi %Cder 2
Show only shadows (only fo Ctrl N 0
Show shadows and textures gﬁc;der 0
On-screen help H

Terminate the execution and take you backt® k et ¢ h | gg¢

NOTES: (@t o avoid wusing the AFnNno0 key in addition
ASystem P-peKey bmearaddchecktheUs e al | F1, F2, e, F1
functionk e y s (b) If you have thefi S p a aaigeppressing the CTRL keys will result in

using thefi S p a @ppl&cation and not in activating the chosen mode, you should either temporary
di saSpdced® for configure different keys.

Lighting Debug Mode

Lighting debug mode allows you to adjust parameters in order to track markers even in bad lighting
conditon.Bye nt eri ng the ATracki nghiMatniangge niehnet OMliood ekoe
turn into black & white sdoawd nrge yloiut t haen dvaiyn t
printed marker is seen. In order to have a good tracking or even to just have your models appear on
mar kers, they must be clearly deteod6tkdysifnthb
to improve detetion.
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