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Workshop Aims

* Promote a mixed-reality research paradigm supporting
mutual exploration and engagement with both physical
and virtual spaces

* Encouragethe use and co-creation of virtual
environments as a means of promoting active learning

* Demonstrate how virtual environments can be created
inexpensively from mobile phone images and recorded
sounds

e Capturingimages and sound

* Generating 3D models from captured images

* Assembling virtual environments in a game engine
* Hosting virtual environments in Social VR




Capturing Ground Truth




Image Capture for Photogrammetry

* Take pictures fromall possible angles o = =

* Take overlappingimages
* Fill each image with the object

* Includethe background to help the Meshroom software D@
identify camera orientation

* Theobjectorareashould be well lit

* Ideallyshootinindirect or diffused light (a slightly
cloudydayis good) I=I© : t
* Avoidusingflash

* Avoid reflections and transparentobjects

* Avoidsingle coloured surfaces -
* Youcan take close-upsfor added detail where needed @

* Moving objectsdon’t work

O
* More images are betterthan less. Images thatdon’t @
work can be omitted later.

* Avoid changingfocal length and shallow depth of field
* Considerusing manual camera settings

The qll)JaIity of your images is the most important and
possibly challenging part of the process as it will have
dramatic effects upon the quality of the final 3D model






There’s a whole community doing this on Skectchfab...

Tyrconnell Tower

3D Model

Triangles: 558.4k Vertices: 280.1k More model information

@ Published a year ago
A Uploaded with Blender exporter
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Add To Embed Share Report

Triangles: 576.8k Vertices: 289.8k More model information
A photoscan of the bronze model of York Minster which was designed to be tactile and incorporates
braille for blind and partially sited visitors

The photoscan was an initial test using meshroom to generate the mesh and blender to decimate it
The initial images were captured with the iPhone 6s. While the scan lacks detail its texture shows
the patina developing on the bronze model

@ Published a year ago
A Uploaded with Blender exporter

& meshroom photoscan  biender
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Add To Embed Share Report

Grand Canal Sign Dublin

3D Model
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& Download 3D Model Add To Embed Share Report

Triangles: 391.5k Vertices: 196.6k More model information

Grand Canal Dock (Irish: Duga na Canalach Méire) is a Southside area near the city centre of Dublin,
Ireland

License: CC Attributlon-NonCommerclal-ShareAllke Learn more
Compatible with QU

© Published a year ago
A Uploaded with Blender exporter

Cuiltural Heritage & History 3D Models || Places & Travel 3D Models

=
0 ireland sign dublin structure-from-motion meshroom grand-canal-docks

' ' kglover1 and charley

09 liked this model

Sketchfab: https://sketchfab.com/



https://sketchfab.com/

...including major heritage groups and museums!

e Sketchfab expLore BUY 3D MODELS FOR BUSINESS

The British Museum @@} ¢ 1ondon, UK

Museum Amuseum of the world, for the world.

The British

B 16.5k Followers 75 Followings

175 LIKES

@ 257 MODELS COLLE

. Granite head of Amen. 418 54 - Hoa Hakananal'a

B e Rosetta Stone 88.7 5 # 376 [ Horus (Faicon)

[ stone figure of Xiuhcoat 2 338 [ seated statue of Amenh.

The BritishMuseum on Sketchfab: https://sketchfab.com/britishmuseum

The British Museum was founded in 1753, the first
national public museum in the world. From the
beginning it granted free admission to all ‘studious
and curious persons'

Organization / Museum

tishmuseum.org/ &

October 8th 2014

© 1.2Mviews

* 11.5k likes

4 172.0Mtriangles
87.3M vertices

© Sketchfab expLore

Digitally preserving the world's cultural heritage

Chichén Itz4 - Caracol

Fountaln of Peirene, Corinth

A=) LOGIN SIGN UP

Spurred by the Taliban's destruction of the 1600-
year-old Bamiyan Buddhas in Afghanistan, CyArk
was founded in 2003 to ensure heritage sites are
available to future generations, while making
them uniquely accessible today.

Organization / Non Profit Organization

November 25th 2013

© 128.5k views

* 966 likes

4 145.9M triangles
105.2M vertices

CyARK on Skectchfab: https://sketchfab.com/CyArk


https://sketchfab.com/CyArk
https://sketchfab.com/britishmuseum




Software: Free To Use / No Code Required

<

MESHROOM

OPEN SOURCE
PHOTOGRAMMETRY SOFTWARE

Open sour D creation. Free for any purpose, forever. & Download Blender 2.83

Meshroom: https://alicevision.github.io/#meshroom Blender: https://www.blender.org/
Q unity Products Made with Unity Learning Support & Services Community /\ A“SpOCeVR Ger Altspaceyi EVEnES 85 in sign Up
_

UNITY FOR GAMES = . . : = A

e theretogether

Createaworld with = e o

GET IT NOW
play o
Bring your game to life with thesmost complete and flexible real-time dev, 3?em plhﬁorn‘%
D (

enables you to quickly create, easily operate, and fully monetize you_r g

-
P

hTcVIVE © oculus 2D mode B Windows

AltspaceVR: hitps://altvr.com/


https://alicevision.github.io/
https://www.blender.org/
https://unity.com/
https://altvr.com/

Photogrammetry and World Building Workflow

3. Clean up and simplify 3D models in Blender

2. Automated photogrammetry using

1. Capture Media Structure from Motion in Meshroom

5. Meet your students,
colleagues or friends on
location in AltspaceVR

R = -~

4. Assemble 3D scenes from captured media
in Unity and upload to AltspaceVR

Physical Virtual
Environment Environment




Project Website and Workshop Materials

Ground Truthing and Virtual Field Trips

Ground Truthing and Virtual Field Trips

iLRN 2020 Workshop

* Workshop proposal
L) L]
* Workshop presentation and guides
. . . About
VI d e O Tu t O rl a I S This workshop will provide ILRN 2020 delegates with an opportunity to extend their
knowledge of shared immersive virtual environments (IVEs) in the context of teaching
. and learning through co-creation. The workshop will begin by outlining methods for
[ J P J tP p ot digital media in-situ, establishing the ‘ground truth’ of a place as bot
roject Faper et s ain oty "
. The workshop will then demonstrate how data captured in physical locations can be
o F u rt h e r I n fo r m a t I O n incorporated into online 3D models that can be experienced via social virtual reality

(VR) as a 'virtual field trip". This activity highlights the active and constitutive role of the
student in the selection and capture of data representing their environment, and its
value as a means for encouraging active learning through imaginative engagement
with the creation of IVEs

Workshop participants will be taken on a virtual expedition into one such model to
stimulate further discussion about how these environments can be used to promote
active learning. While the session focuses on the use of captured media to establish the
ground truth of a location, the session will also consider the further potentialof social
IVEs as opportunities for storytelling, repositories of shared experience, and as a means
for imagining and experimenting with counter-factual histories and alternnative futures.

For more information read the workshop propaesal: Ground Truthing and Virtual Field
Trips

Ground Truthing and Virtual Field Trips —iLRN2020 Workshop Website



https://virtualarchitectures.github.io/ground_truthing_and_virtual_field_trips/

Time to Explore the Du bIm Docklands in AItspaceVRI

M W _lqmwggg:
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https://data.smartdublin.ie/dataset/3d-data-hack-dublin-resources
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