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What is AR?

Augmented Reality

ÅTablet, smartphone or AR glasses

ÅReal world view

ÅNo interaction

ÅSuperimposed info

like text, 3D objects,é

Source: https://dealna.com/Article/Post/417/How-Augmented-Reality-Is-Taking-Over-Our-Lives

Source: https://www.queppelin.com/ar-glasses-for-navigation/

https://dealna.com/Article/Post/417/How-Augmented-Reality-Is-Taking-Over-Our-Lives
https://www.queppelin.com/ar-glasses-for-navigation/
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ÅTake your smartphone

ÅOpen Google Play store

ÅInstall the app óPlaceFurnitureô or 

the app óIkea Placeô

ÅView a piece of new furniture in 

your room

Source: https://thespaces.com/ikea-place-app/

https://thespaces.com/ikea-place-app/
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What is VR?

ÅVirtual Reality:

Åsimulated reality

Åimmersive environments

ÅInteractive

Å3 kinds:

o 360Áphoto

o 360Ávideo

o 3D 180Áphoto/video

o Computer generated
Source: https://virtualspeech.com/

https://virtualspeech.com/
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360Áphoto:

Source: https://www.gettyimages.be/360Garmin VERB 360

https://www.gettyimages.be/360
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360Áphoto:

Discover 360Áphotos on the internet (for free): some examples:

http://360gigapixels.com/nyc-skyline-photo-panorama/

https://www.poppr.be/nl/technologie/360-foto-nl/

https://virtueletourcongoville.middelheimmuseum.be/nl/le-chemin-

du-bonheur

Create 360Áphoto VR using following free apps:

Å VR Expeditions 2.0: https://www.robotlab.com/blog/google-

expeditions-is-gone-now-what

Å Thinglink: https://www.thinglink.com/app/

http://360gigapixels.com/nyc-skyline-photo-panorama/
https://www.poppr.be/nl/technologie/360-foto-nl/
https://virtueletourcongoville.middelheimmuseum.be/nl/le-chemin-du-bonheur
https://www.robotlab.com/blog/google-expeditions-is-gone-now-what
https://www.thinglink.com/app/
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360Ávideo:

Source: https://www.youtube.com/watch?v=8lsB-P8nGSM&list=PL8Tk7Zc_lZHOZWLoj1LznlzPU8K0Uqjm-&index=12

Source: https://www.insta360.com/product/insta360-pro

https://www.youtube.com/watch?v=8lsB-P8nGSM&list=PL8Tk7Zc_lZHOZWLoj1LznlzPU8K0Uqjm-&index=12
https://www.insta360.com/product/insta360-pro
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360Ávideo:

Discover 360Ávideos on the internet (for free); some examples:

https://www.revfine.com/360-video/

https://www.youtube.com/channel/UCzuqhhs6NWbgTzMuM09WKDQ

https://www.mettle.com/360vr-master-series-free-360-downloads-page/

https://www.revfine.com/360-video/
https://www.youtube.com/channel/UCzuqhhs6NWbgTzMuM09WKDQ
https://www.mettle.com/360vr-master-series-free-360-downloads-page/
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3D 180Áphoto/video: Canon R5C with dual fisheye lens

Source: https://www.youtube.com/watch?v=lt5zu4SQ_mk

Source: https://www.youtube.com/watch?v=ZA4PXfkpfgU

https://www.youtube.com/watch?v=lt5zu4SQ_mk
https://www.youtube.com/watch?v=ZA4PXfkpfgU
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3D 180Áphoto/video: Canon EOS VR Utility

Source: https://www.youtube.com/watch?v=R06_y0sV0KU
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https://www.youtube.com/watch?v=R06_y0sV0KU
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Computer generated:

Source: https://www.virtualgamelab.com/research.html

Source: https://virtualspeech.com/

https://www.virtualgamelab.com/research.html
https://virtualspeech.com/
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Multiple perspectives: switching between exocentric and egocentric view

Source: https://www.researchgate.net/figure/Schematic-representation-of-an-airplane-flying-toward-two-mountains-The-three-cameras_fig4_228367987

https://www.researchgate.net/figure/Schematic-representation-of-an-airplane-flying-toward-two-mountains-The-three-cameras_fig4_228367987
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Global Teleportation: you can virtually visit places that are beyond your means in the real 

world 

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/ (onveilig)

Google Earth VR

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Global Teleportation: you can virtually visit places that are beyond your means in the real 

world 

Inside The Arctic Doomsday Seed Vault at Svalbard
Source: https://www.youtube.com/watch?v=_LlLsTGKBag

Northern lights above Harstad, Norway
Source: https://www.youtube.com/watch?v=hjD0OMZAOP4

https://www.youtube.com/watch?v=_LlLsTGKBag
https://www.youtube.com/watch?v=hjD0OMZAOP4
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The Time Machine Effect: you can travel in time and experience the past first hand

Watch these videos: (for TimeRide M¿nchen, TimeRide Dresden and others, go to YouTube)

https://www.youtube.com/watch?v=XjswgkRavb4 (TimeRide Kºln)

https://www.youtube.com/watch?v=N7CtR9NhFnQ (TimeRide

Berlin)

https://www.youtube.com/watch?v=XjswgkRavb4
https://www.youtube.com/watch?v=N7CtR9NhFnQ
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Contextualised Learning: VR can also show the context of the learning topic 

(compared to AR)

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Multi-Sensory Experiences: you are able to move within a virtual space and engage 

with elements like never before

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Extraordinary Abilities: VR allows us to break the laws of physics: e.g. lift a car, paint 

with fire,é

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

PaintBrush

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Active Autonomy: you can choose where to look and to explore the virtual environment 

freely

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Active Autonomy: ClassVR

ClassVR Introduction: Virtual Reality for Schools
Source: https://www.youtube.com/watch?v=C8tuXxCA1PQ

ClassVR training session
Source: https://www.youtube.com/watch?v=0gxE_OGa3TI

https://www.youtube.com/watch?v=C8tuXxCA1PQ
https://www.youtube.com/watch?v=0gxE_OGa3TI
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Empathy Agent: VR can be used to foster empathy

Source: https://www.youtube.com/watch?v=L9UZchvKzys

https://www.youtube.com/watch?v=L9UZchvKzys
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Virtual Rehearsal: Using VR to practice and hone skills without fear of failure is incredibly 

powerful

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Focused Immersion: the student is less prone to distractions in his physical surroundings

Source: https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/

https://www.vrfocus.com/2019/03/10-key-benefits-of-vr-in-education/
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Remote Presence: People using VR can connect with each other as well as attend meetings 

across the globe using social VR platforms

Source: https://www.wired.com/story/spatial-vr-ar-collaborative-spaces/

https://www.wired.com/story/spatial-vr-ar-collaborative-spaces/
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Remote Presence: AltspaceVR

Source: https://www.youtube.com/watch?v=weOud0b7FvY

https://www.youtube.com/watch?v=weOud0b7FvY
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Transfer: knowledge acquired via ñlearning by doingò is more easily transferred to another situation

Bloomôstaxonomy of educational objectives

Source: https://www.talentquest.com/full-bloom-with-mixed-reality/

https://www.talentquest.com/full-bloom-with-mixed-reality/
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Transfer:

Ongoing research

is pointing to

benefits

Å engagement

Å concentration

Å retention

Source: https://www.vortez.net/news_story/tobii_pro_expands_eye_tracking_research_into_vr.html

https://www.vortez.net/news_story/tobii_pro_expands_eye_tracking_research_into_vr.html
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Transfer:
Learning methods

Source: https://lab.onebonsai.com/vr-is-learning-supposed-to-be-this-easy-9463d1cf24b5
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https://lab.onebonsai.com/vr-is-learning-supposed-to-be-this-easy-9463d1cf24b5
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Demo:

city of Petra

in Jordan

https://nl.wikipedia.org/wiki/Petra_(historische_stad)#/media/Bestand:Treasury_Petra.jpg

https://nl.wikipedia.org/wiki/Petra_(historische_stad)#/media/Bestand:Treasury_Petra.jpg
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Demo: city of Petra in Jordania

https://nl.wikipedia.org/wiki/Petra_(historische_stad)#/media/Bestand:Treasury_Petra.jpg

https://www.youtube.com/watch?v=tSELhH8LODc

https://www.youtube.com/watch?v=z3zoJNF0EpI

lecture

photo

video

360Ávideo

Retention rate 3D model

https://sketchfab.com/tags/petra

immersive

experience

immersive

experience

https://nl.wikipedia.org/wiki/Petra_(historische_stad)#/media/Bestand:Treasury_Petra.jpg
https://www.youtube.com/watch?v=tSELhH8LODc
https://www.youtube.com/watch?v=z3zoJNF0EpI
https://sketchfab.com/tags/petra
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Limitations and drawbacks

ÅVR is only relevant in education if you use it to obtain a 

learning output you cannot accomplish in another way.

ÅIntensive use of a VR headset results in following 

complaints:

Å Disorientation

Å Overwhelming experience

Å Dizziness

ÅOnly use apps developed for the educational level of 

your students

Source: https://vrgames.io/virtual-reality-sickness/

https://vrgames.io/virtual-reality-sickness/
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Limitations and drawbacks

ÅA lack of understanding VR

Source: https://www.pinterest.com/pin/564427765791411837/

https://www.pinterest.com/pin/564427765791411837/
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Limitations and drawbacks

ÅRate of change Schools have fear of ñjumping too soonò

Source: http://www.arvrmagazine.com/niantics-strategy-in-augmented-reality-pikachus-are-just-the-beginning/

http://www.arvrmagazine.com/niantics-strategy-in-augmented-reality-pikachus-are-just-the-beginning/
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Limitations and drawbacks

ÅHealth and safety

Source: https://www.androidcentral.com/how-many-vr-rooms-can-you-save-oculus-quest

Source: https://tablet-news.com/global-tablet-pc-and-smartphone-sales-expected-to-stabilize-in-2019/

Source: https://forum.unity.com/threads/beta-free-motion-sickness-eliminator-oculus-rift.393260/

Adult content

Too much screen time

parenting!

Social isolation
Health and safety concerns

Source: https://newatlas.com/seeing-i-project-mark-farid/34921/

Source: https://www.vingle.net/posts/2684783

https://www.androidcentral.com/how-many-vr-rooms-can-you-save-oculus-quest
https://tablet-news.com/global-tablet-pc-and-smartphone-sales-expected-to-stabilize-in-2019/
https://forum.unity.com/threads/beta-free-motion-sickness-eliminator-oculus-rift.393260/
https://newatlas.com/seeing-i-project-mark-farid/34921/
https://www.vingle.net/posts/2684783
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What is social VR (SVR)? Social VR app VR headset

avatar

virtual 

object

verbal

communication

virtual 

space

non-verbal

communication

Source: https://www.computeridee.nl/nieuws/microsoft-koopt-sociaal-virtual-reality-platform-altspacevr/

https://www.computeridee.nl/nieuws/microsoft-koopt-sociaal-virtual-reality-platform-altspacevr/
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The Proteus effect

Definition: the characteristics of the chosen avatar that we 

use in a virtual world may have psychological and 

behavioral implications, changing our attitudes in real life.

Research study result 2:

This effect persisted in a subsequent face-to-face setting as well
(The Proteus Effect: Implications of Transformed Digital Self-Representation on Online and Offline Behavior, Yee and Bailenson, 2009)

Research study result 1:

Participants assigned taller avatars behaved more confidently in a 

negotiation task than participants assigned shorter avatars
(The proteus effect: The effect of transformed self-representation on behavior, Yee and Bailenson, 2007)

Source: http://www.vistanimations.com/imvuCatalog/AssassinMale/Tall.html

http://www.vistanimations.com/imvuCatalog/AssassinMale/Tall.html
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The Proteus effect

Research study result 3: ñThe experimenters found that participants in 

attractive avatars walked closer and disclosed more personal information 

to their communication partner than participants in unattractive avatars.
(The Proteus Effect: Implications of Transformed Digital Self-Representation on Online and Offline Behavior, Yee and Bailenson, 2009)

Source: https://meagantheyoung.tumblr.com/post/164575422090/avatar-oc-week-avatar-oc-week-day-4-early

https://meagantheyoung.tumblr.com/post/164575422090/avatar-oc-week-avatar-oc-week-day-4-early
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The Proteus effect

Research study result 4: Also these results (boost in self confidence) 

lasted after the experiment in real world settings as well. It has been 

measured by the use of a dating app. 
(The Proteus Effect: Implications of Transformed Digital Self-Representation on Online and Offline Behavior, Yee and Bailenson, 2009)

Source: https://lindabonnarlifecoach.com/just-three-things/just-three-ways-to-increase-your-self-confidence/

https://lindabonnarlifecoach.com/just-three-things/just-three-ways-to-increase-your-self-confidence/
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The Proteus effect

Research study result 5: participants who saw their avatars exercise and 

be rewarded for exercising were more likely to increase their physical 

activity in a real-world setting.

Source: https://www.researchgate.net/figure/VR-Social-Networks-feature-interaction-in-facebook-source-oculuscom_fig1_327196615

https://www.researchgate.net/figure/VR-Social-Networks-feature-interaction-in-facebook-source-oculuscom_fig1_327196615
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The Proteus effect

Research study result 6:

A new social experiment on Facebook reveals introverts open up more in 

VR 
(https://www.businessinsider.com/facebook-social-experiment-reveals-introverts-open-up-more-in-vr-2017-1?r=US&IR=T&IR=T )

Source: https://yoo.rs/salma/blog/introvert-vs-extrovert-1493592963.html

https://www.businessinsider.com/facebook-social-experiment-reveals-introverts-open-up-more-in-vr-2017-1?r=US&IR=T&IR=T
https://yoo.rs/salma/blog/introvert-vs-extrovert-1493592963.html
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ÁVirtual Product experience

ÁChecking product/process design

ÁTraining

ÁRemote assistance

ÁOrder picking

ROI:

Å Extra revenues

ÅCost savings

Å Time savings

Å Enhanced

safety

Åé..
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Virtual Product experience

Matterport real estate: https://www.forbes.com/sites/charliefink/2021/07/07/matterport-spac-merger-imminent/

IKEA Place app: https://www.youtube.com/watch?v=UudV1VdFtuQ&t=31s

Decathlon virtual tent video: https://www.youtube.com/watch?v=KBhO7iSPws4

Mercedes virtual car experience https://www.360-int.com/thailand-en/mercedes-benz-phuket-virtual-tour/

Matterport introduction video: https://www.youtube.com/watch?v=FXDjMJJDbqo

Source: https://about.ikea.com/en/newsroom/2020/03/19/ikea-to-launch-new-ar-capabilities-for-ikea-place-on-new-ipad-pro

ROI:

Reduced sales efforts

https://www.forbes.com/sites/charliefink/2021/07/07/matterport-spac-merger-imminent/
https://www.youtube.com/watch?v=UudV1VdFtuQ&t=31s
https://www.youtube.com/watch?v=KBhO7iSPws4
https://www.360-int.com/thailand-en/mercedes-benz-phuket-virtual-tour/
https://www.youtube.com/watch?v=FXDjMJJDbqo
https://about.ikea.com/en/newsroom/2020/03/19/ikea-to-launch-new-ar-capabilities-for-ikea-place-on-new-ipad-pro


AR/VR applications with high ROI

27/09/2023 Ignace Martens 44

Checking product/process design: safety
Source https://stephensonequipment.com/cco-training/vr-crane-simulator/

ROI:

Å Well trained operators

Å Well known procedures

Å Less accidents

https://stephensonequipment.com/cco-training/vr-crane-simulator/
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Checking product/process design: maintainability

Source: https://gfxspeak.com/2016/11/17/worldviz-previews-platform/

ROI:

Å Easier and faster

maintenance 

process

https://gfxspeak.com/2016/11/17/worldviz-previews-platform/
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Checking product/process design: assembly issues
Source: https://www.carbodydesign.com/gallery/2019/03/ducati-diavel-1260-design-story/12/

ROI:

Å Easier and faster

assembly process


