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Defi ntion of Mrtua and Augment ed Reality

Defintion of Mrtua Redity
 Readti ne renderi ng
* Interaction

e | mmersi on

« Mxingred and virtud i mages & VR a
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What 1s Eduta nnent

Enterta nnment

Fun

Educati on

Ga mes

Lear n ng

Tra n ng Know edge Sorytdling
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Movi es & Ga mes

Movi es:
e Nointeraction

e Lessi mmersive

Ga mes:

e Lessi mmersive

Zur Anzeige wird der QuickTimel
Dekompressor [ IFF_(Unkomprimiert)

benU'igt.
 Mostly standar dinput devices
g A
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Why should we use VR/ ARfor Eduta nment?

New for ns of teachi ng:

« Learn ng by experience

FFFFF
ben'igt.

e Learn ng by da ng

Probl em

« Thelearn ng matter hast to be experi encabl e
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Why should we use VR/ ARfor Eduta nment?

Mrtua and Augnmented Reality dfer:
* Hex lity
 DOrect experience

o Interactivty

* Interestingtechnd ogy
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Trends inlearn ng and public educati on

Educati on as arecreationa activity

e At Museuns and sdence centers
 On vacations and study trips

& Lear n ng becomes noreirnfor nal

Popul ar science programstopte evisionratings of pure enterta nment
fomatsin Ger man TV

Understanding of sc ence as an enterta n ng experi ence
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Attractiveness o VR and AR

Ala o variations o the techna ogy :

* Degree d i mmersioninthe vrtuad world
e Interactivty

« Mobhility

* Dynamc o the virtud world

Ald o dfferent needs:

 Preservationand dgtd docunent ati on of
cuturd gtes

e Presentation worl d w de

* Presentationonste o dsappeared
constr ucti ons

« Expatingthe d dacticd potentid o 3D
graphi cs
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Attractiveness o VR and AR

People are veryinterestedinthe
techna ogy

cyber nari um days:

« Waitingti ne upto 4 hours

« Al ages
%
Up to 15 5 6
16 - 25 41, 2
26 - 35 22,0
36 - 45 7,9
46 - 55 90
Over 55 14,1
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Types o virtua |earning environnments

Tra ning environnments
e flignt 9 mulators
e drivng s nulators
Expl orative worl ds

e Mrtud Cathedrd o Sena

Experi mental worl ds

e Mrtud Un verse

Constructi ve worl ds

« Mrtud Corilla Exh bt prgect

ALl CE
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Learning Environment s !

 Expore andinteract wth conpl ex data and processes
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Learning Environment s !

e Be ahtchhker tothe virtua gd axy

e (&t abetter understand ng of debrisin space
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Learning Environment s !

e Be awrtud diver inafasc nati ng under wat er

worl d

i} Blue Tang
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Wheretopresent it?

*Schoadl s

*Uni versiti es
*Tra ning centers
*Exhi biti ons

‘Museu ns
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Howto do it

Creation of the presentation

* Preparation phase

Model s, text ures, lighting, etc.

Aut hori ng

| nt er acti on

Pr esent ati on
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Howto do it: Preparati on phase

Dat a acqui sition
e Background infor mati on
e Soryboard

 Hans, pctures, etc. d ohyects needed

Pr epar ati on
o Defintion o Soft- and Hardwar e

e Defintion o wor kfl ow

Y

GD
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Howto doit: Modelling

Har dwar e

e Scanner

Soft war e

e CAD Soft ware

Modelling tools

Ani mati on soft war e

Phot ogrammetry

Convert er

Imstitut
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Howto doit: Modelling

Pr obl e s:
« Paoygona nodds

% Pol ygon count
« Specid dfects

U Refl ecti ons

& shadows

e Dat a structures

O Converters

S siomul ati ons
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Howto do it: Textures

Text ur es:
e Add redism
e Present ation of surfaces

 Reduce pdygon count

 Ani nation

Fraunhofer Institut
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Howto do it: Textures

Bit map textures:
e | nage sources:

% Phot ogr aphs
& Scans o surfaces

% Comput er generatedi nages
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Howto do it: Textures

| mage processi ng st eps:
» Perspective correction
« Gropp ng
e Col our correction

 Renmova o dsturhing olyects

Har dwar e bottl enecks:

o Texture dze shou d be a power o two
(e g 1024x 512, 128x512 p xds)

e Maxi mal text ures ze
(1024x1024 or 2048x2048)

e Li mtedtexture ne nory

Fraunhofer ..
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Howto do it: Textures

Shaders:

A gorithmcimages

Supported by the GPU

Unli nted resd uti on

Speci d efects
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Howto doit: Aut horing

Scene conposition / confi gurati on

Co mposition of conpl ex scenes

e |/ Odewvces .
. Leve-d-Detal e B8

N Caisaias itk Fiams £y |
e Canera

Setup of dynamc conponents

[ | Lalllabt wilh Parlicie S |

* Interaction bet ween ol ects

e SCripts

[ ] Bl Fariiees L
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Howto doit: Aut horing

flowcontrd system
e Contrdsthereactions o the system

% Navi gati on
% User interaction
% Changes of systemstate

e Contrdsthelearn ng process

Depends on:
* VR/ AR systemused
e Type o learn ng environment
e Learn ng matter

e elc
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Howto doit: Aut horing

Howcontrd system
 Nawvi gation contrd

Hnte state machi ne

Compl ex s mul ati on syst em

Lear N ng manage ment systens
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| nt er acti on

| nt er acti on devi ces
e Intutive use
* Robust
o Usahility
| nt er acti on
 Navi gation wth 6 degrees of freedom
e Interaction wththe worl d

e Shou dn't dstract fromthelearn ng matter
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| nput devi ces

d assification of i nput dewvi ces

* Desktop device
 VRinput devices

o Specid dewvces

Eingabegerite
. far VR
Anwendungen

Eingabegerate
fur Desktop
Anwendungen

Intuitive
Eingabegerate

Fraunhofer
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| nput devi ces

d assification of i nput dewvi ces

 Desktop device
 VRinput devices

o Specid dewvces

Zur Anzeige wird der QuickTime!
Dekompressor U IFE (Unkomprimiert)H
bent igt.

Fraunhofer
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| nput devi ces

d assification d i nput devices
» Desktop device
e VRinput devices

e Specid dewvices

Advant ages:

o Specidisedfoa VR

DO sadvant ages:

 Expensive

e Problens wth sizes (chldren)

Fraunhofer Institut
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| nput devi ces

d assification d i nput devices
e Deskt op device
 VRinput devices

e Specid devices

Advant ages:

e Intutiveto use

DO sadvant ages:

e No standard

« Made for one pur pose
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| nput devi ces

Deskt op devices

(e g nouse, keyboard, joystick)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Advant ages:

 Cheap

o W&ll-known
DO sadvant ages:

e No standard Zur Anzeige yird der QuickTimel
Dekompressor “ 1F _(Unkomprimiert)D

e Not intutiveto use ben igt.
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| nput devi ces

VRinput devices

(e g spacemouse, data-d ove wand)

Advant ages:

e Opti mzedfor the usein VR
e 6DIinput
DO sadvant ages:
* Expensive
o DOfficdt to use

e Not for children

Fraunhofer ..
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| nput devi ces

Speci d devices
(e g steering wheel, flashlight)

Advant ages:

e Opti mzed for the application

 Intutiveto use
DO sadvant ages:

e SO Mmeti nes expensi ve
e Only usabl efor specid appicati ons

e Only usablefor asped d task

Zur Anzeige wird der QuickTimel
Dekompressor U IFF (Unkomprimiert)U
bent igt.
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Present alon

Mrtuad Reaity:

* Prqg ection based

% Co mput er- Monit or
& Lar gescreen Disg ay
% CAVE
% HEye Wl |
« Head- nounted Systens

& HMD
%\ BOOM

Zur Anzeige wird der QuickTimel
Dekompressor H 1FE (Unkomprimiert)!
benUigt.
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Present aion

Aug ment ed Reality:.
o See-through dewvi ces

% See-t hrough gl asses
M deo-see-through

% M deo d asses
% AR Td escope

Zur Anzeige wird der QuickTimel
Dekompressor U 1FFE_ (Unkomprimiert)d
benigt.
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Dunhuang At Caves

Mrtud representation o the Mogao CAVES

&, 500 cavesinthe north of China
% Only 30 are still opentothe pubic

D gtd documentation o the site

Preservation o vd nerabl e cdturd assets

Presentationto alarge public

& The virtud Mvisit becomes ared experience

& Apped tothevistor enotions
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Dunhuang At Caves : | mmer sion

Not only wat ch but experience hstory

Fraunhofer
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Dunhuang At Caves

|nvol ve the visitor by
e Hndngtherign interface

& Hashlight asinput interaction device
& Correct lighting and shadows
« 3D Sounds

G Audi o text i ffor mati on
O Musi C

« ,Exploringthe c
, Ba ngin Chna*

i A
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M deo: Dunhuang At Cave
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Cat hedra of 3 ena

Challenge o content creation and compl exity
of the content creation

Huge construction wth alot detals

H ghredismis necessary to ensurethe
acceptance of the dgtd model

Hdditytothered buldng and red context
must be respect ed
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Cat hedra of 3 ena

The ,, Maki ng of “

« 5 000i nmages

4 hours v deo-tape

pl ans — books

Modelingtods

Constant update anong the desi gners

Fraunhofer Institut
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Cat hedra of 3 ena

ying high resd ution text ures

Appl
(300 MB)

Fraunhofer Institut
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Cat hedra of 3 ena

H gh redismt hrough physicaly correct
light s mul ation

« 150 000 pdygons
« 800 light sources

o day light s mul ati on

« hierarchicd light 9 mul ation
to hand ethe nodd conplexty
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Cat hedra of Sena light s nmul ati on

Wt hout light sl nul ation Wthlight si nmul aion
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Cat hedrd of S ena the user I nterface

|nterface for large publics and groups
present ati on

 Touchscreen
 Metaphor o a historicd book
e Intutive navgation

» Redization over a web- based dient/server
architecture

Fraunhofer
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Cat hedra of Sena virtua gu de
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M deo. Cathedrd o 9 ena
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Relivi ng destroyed sites ( Bad Her sf & d)

 Mrtud reconstruction o the church
 Presentationthe evd ution and history over ti ne

e Museum presentation as well as creation of avdeofor Mstos

Fraunhofer __ .
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Church Bad Hersfd d

Interior of the Church

Fraunhofer
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Church , Bad Hersfdd”

Travel intime and space

 Fomthe present, back to past

e HFomred tovirtud

Fraunhofer __ .
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Church Bad Hersfd d

Switchi ng bet ween rea and virtua for a better understand ng o the
hi storicd eval ution

Fraunhofer __ .
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M deo: Church Bad Hersfel d
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Presentation of hstoricad ceremoni es

An an mation presents the funerd ceremony

Val ori zati on of the stethrough suppl ement ary i f ormati on

| npl e ment ation: prq ection on the fl oor

Fedingtolookintothe grave

Fraunhofer __ .
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Presentation of hstoricad ceremoni es

Representaion o the grave ol ects
« A theright place
e |In 3D

e Wth zoomof detals

Fraunhofer
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| gart ubeiti Far nhouse

e \rtud reconstruction of 16" and 17t cent ury wooden architecture

« Scdable presentationfrom webto highi mmersive prg ection screen

Fraunhofer __ .
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| gart ubeiti Far nhouse

e Bingngthebuldngtolife wthwvrtud humans

« Tdlingthe hissory using digtd storytdlingtechn ques

i A
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Per anakan Culture

« Ponotion of Sngapore s un que heritage

Fraunhofer
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Per anakan Culture

Mrtud Tour Gui de

Base

Blink

Smile

Walk

Climb Up Stairs

Turn Right

1GID

Fraunhofer . .
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Per anakan Culture

e Interactionwth context-sensitive cursors, on-screen nenus, and t he
vrtud tour gu de

i A
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The I nteractive Museum Exhi bit

| dea

to confront the nuseumvigto wth
| nteractive exhi bits

to provideinfor mal Iearn ng through
| nter acti ve expl or ati on

to overcone the ,do not-touch* cauti on

to ofer aninteractive environnent to
compl enentarily present
art works ,instock

o] A
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The I nteractive Museum Exhi bit

Requirenments

« “ ...noved combi nation of intutiveinteractiontechnques andthe present aion
of multi media content ..."

e« “ ...d gtized pa ntings on prqg ection screens ..."

e “ ...nove experience during an exh bition v gt ..."

e “...inMmsSdeconmputer ...“

e “...no speci a physica devicelike a nouse or pa nter shal be needed to

interact wtha system...”

i A
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The I nteractive Museum Exhi bit

Scenari o
>»museumexhibtinstdl aion
»asinutive as posside => usabl e wthout tra n ng

»po nti ng gesture based int eracti on

»| arge scd e screen

>\ deo- based I nt er acti on

»>2d d gtized pai nti ngs
»3d VRML scul ptures

Imstitut
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The I nteractive Museum Exhi bit

Poi nti ng a predefi ned areas

Please select an image

Sel ecti on o
* | mages

artists

the mati c areas

hel p buttons

Interactiontod s

i A
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The I nteractive Museum Exhi bit

e |aser pa nter

« magnifying g ass

e torchlight
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The I nteractive Museum Exhi bit

Magnifying GQass

Fraunhofer
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The I nteractive Museum Exhi bit

Torch Li ght
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M deo: Int eractive

Museum Exhi bi t
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The Mrtual Galery Exh bt

| dea
« to dfea nuseumwvstors apersonaized
exh btion
e tocombine aMvrtud exnhtioninared

setti ng

e to Offer aninteractive envronnment to
compl ementarily present
art works ,instock” first evd uationresuts
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The Mrtual Gdlery BExhi bt

Requirenments

« “ ...noved combi nati on o innovative v sudisationtechn ques and the
presentation of nmulti nedia content ..."

« “...dgtized pantingsinred pctureframes...”

« “ ...novd experience during an exh btion st ..."

o “...intutiveinteraction smlar toatraditionad vMst of an exh bition..."
HHEH
16D | =

Fraunhofer
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The Mrtual Gdlery BExhi bt

Scenari o
>vrtud gdleryexh htion

»>personaised exh htion

>»look and fed s mlar tored exh htion

»asinutive as possi e

»combi nng virtud world and red setting

>takes dacein ared exh btionroom

»provson o additiond irformati on

Imstitut
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Fraunhofer
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The Mrtual Galery Exh bt

Scenari o

>vdtor noves fromone franme tothe ot her

»>det ection of locationis based on h dden feat ures

»superi mposition o | magesinotheframes

»| ocati on aware aud W e expl anati ons

Imstitut
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The Mrtual Galery Exh bt

-

caneravew

]

det'ect ed feat ure

__programlog.c
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Mrtua G affiti

o Cettingfanous-legdly

Fraunhofer
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M deo: Mrtua QG affiti

s A
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Mrtuad Showcase*

Enrichred objects wth vrtua information wthhel p of the ,Mrtua
Showcase”

« small o ects are magnified on nmonitors

« Mssing parts are added vrtudly

o] A
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Sereo , Mrtuad Show Case*

* Prgection Based Augnented Redity

« Alows interactive presentation o a mxed
cont ent

e Supports multide users
e Sereoscopc (3D vewng

e Redistic combi nation of vMrtud and red
ob ects

O hi gh resd uti on graphi cs

& mat chi ngill um nati on

%, correct ocd usion

& mat chi ng dept h perception

S an nmati ons
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Packi ng and Presentati on

reg stration
muscl e
and

cal brati on

ski n

'11-111 T
i
st 1 - e —
s | VI |

5 _.'—-;'—'—-, - I'-.-_ 1I'|‘
5 i == )
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M deo:

Rapt or

Fraunhofer
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Ferrum Exhi bhiti on

e \Mrtud showcasein Ferrum Exh htion

« \Mrtud reconstruction of damaged or non-existent parts o art works
that cannot be shown ot her w se
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ArcheoGUIDE - Msion (Qynpia

Resurrect the past ...
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»M xed- Red ity M ews

o] A
Institut
'I_Erjrse.l::ll':llisr.hel = & 89

Fraunhofer



| CAT 2004

PDA Approach

e Theright information a theright ti ne
and at theright dace through:

& | ocati on based inf or mati on sd ecti on

& Personadization of the presentation
through profiling of the vistor
(expert, interested, .)

e Use of augnentedredityi nages to
enrich view of the surround ng

% Better understandi ng
% Maki ng the nost o the vist

TR Are ho oLl bt ifympin Sito Web Guidn - Hcroaci Entomek Exploror

B D Wew Fpokes Lok ek | = -"!!nﬂm-
| ! : |}

ABCHEORUINE

Bl bt B T B e B s ST RS e il e Rt et Poeeivsn B0

Eap varth porm - wmincdnl mebibils; The reeet Farmeear svkibibe s Qlprepis srchasriagiral rés

Erap et gmew - wnlo e ) sdm o bnie Asgreanbesd in farre sl n Frirm pra-am Ieis sisvpsinke i
Wl E ahaamulgacal sis
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ArcheoGUI DE — Screenshot s

D
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Mobil e augnment ed reaity: hgh end sdution
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Mar kerl ess Tracki ng

Li ve-1 nage | mage- sel ecti on Reqi strati on Aug ment ed-\ ew

i A
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M deo:

Archeo GUI DE

Imstitut
Graphische

Fraunhofer

A

f.ﬂa&

94






