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through design-intensive prototyping and XR technologies

The ProtoXR project develops skills and working capabilities especially with technologies in design and art,
utilizing the new ILO infrastructure. The project offers opportunities to explore and experiment with design
technologies through workshops, demos, and open-door events piloted during the project.

Project duration: 01.01.2024-3112.2025
Total budget: €387,031
EU funding: €309,625

* Physical materials & digitality
* Rapid prototyping methods
* Augmented and virtual reality technologies (XR)

Contact:

Jonna Hakkila

jonna hakkila@ulaplandfi
Petra Nurmela
petranurmela@ulapland f




VR Binoculars

Henri Hietanen

The product has been designed as part

of the ProtoXR project. The purpose of
the prototype is to make it easier to use

VR glasses in public spaces. The product
combines influences from traditional land-
scape binoculars and contemporary design
solutions. Birch plywood was selected as the
material due to its environmental friendli-
ness and aesthetic appearance, thus bringing
features essential to northern design.

The design is by Henri Hietanen, a carpenter and a third-year industrial design student. In addition, he studies
service design and creative technology, with a main focus on product and furniture design. He also works as a
research assistant at the University of Lapland.




VR Game Industry Benchmarking in the Nordics

Tommi Kiianmies

Virtual reality (VR) is a computer-simulated experience that uses displays in front of the eyes and positional tracking to
give the user an immersive sense of a virtual world.

Pay etention to what you heg

Take o few doap breathy 1p relax and immers

Arctic Game DEV Academic Mindtrek

E.g. Angry Birds, FlatOut, Max Payne, Alan Wake, FERD, Townsmen

Static VR experiences (360 images and videos) - Affordable and quick to implement & Easy to share and view

Interactive VR experiences with 360 content - Interactive virtual tours & 360 videos with interactive elements
Choice-based simulations & Virtual presentations with interactive products. e.g. 3DVista

Real-time and Dynamic VR experiences (Game engines, Gaussian splatting) - Customization for company-specific needs
Enables complex simulations & Immersion and sense of presence.
Game engines: Unreal Engine, Unity



Considerations for 360 Virtual To

Jemina Colley

360 virtual tours shine as a way to present
spaces and environments e.g. realtors
commonly use them.

A digitally presented, interactive environment, typically created

using 360 images and videos. Users can explore the contents from
a first person viewpoint (“you are the camera”) These virtual tours

can vary in interactability, with interactions like:

+  Buttons
« Scrolling or swiping
+ Zooming in and zooming out

Checklist for 360 Photographers:

Set the height of the camera a bit lower
than viewing height

Make sure the tripod is straight

Make sure you have all needed memory
cards inserted

Make sure camera lenses are clean

Use programms like 3DVista, Pano2VR,
Matterport to create the virtual tour.

The tour can be viewed on e.g. mobile,
computer or VR headset

Virtual tours can be excellent tools for
visualizing and developing ideas & visualizing
a space, presenting products or services.

+ If possible, make sure the camera isn't reflected from
e.g. a window or mirror
+  If you dont want to be in the photo, make sure to hide
+  If you there are e.g. people’s faces, car registry shields
you can edit them out in post
+ Take into account weather e.g. if it’s rainy or snowy
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Gaussian Splatting

Juri Etto

Gaussian splatting pictures, night and day generation scenes and the camera position point cloud and final
result from left to right.

Easier but less control 2 to 5 minutes of video for a 5m-5m environment

1. Lock the white balance to a suitable level for the environment.

2. Keep the camera steady so that each angle has clear pictures for it, also reduces artifacts in the final product.

3. Choose the widest field of view available but don't use a fisheye lens (180°+) as the software will not be able to
parse the footage reliably. Keep the same field of view for all of the video you are going to use.

4. Move the camera in multiple angles at once, don't just turn but move around the area at the same time. Refrain
from just turning so the footage contains enough angles of the area or object you are scanning.

The better choice for low light situations, more control 100-150 pictures
1. The same rules as for video capture.
2. Make sure to get all of the angles that are needed for the intended use case.

Import the footage to Jawset Postshop.
For pictures: uncheck “choose best images”
For videos: check “choose best images”
Add 1020 thousand steps to the maximum
step counter.

The results you can use in e.g. Unreal Engine,
or Adobe After Effects




Multiuser VR Experience

Joakim Nivala

The prototype | decided to create was a space station, where players could walk around and do minimal interactions
with objects around them

Game engines

Chosen game engines are the two most popular game engines on the market; Unreal engine and Unity.
Noted some of the similarities and differences between the two and wrote down some general advices that can
be useful

Similarities and differences

Both game engines offer templates for VR which speeds up the initial process of starting the prototypes

Unity offers from the get go fully functional VR-template with multiplayer functionality

They both also share the similar network topology structures of client-hosted listen server and dedicated servers
It's possible to create P2P prototypes on unity

Obtained knowledge

On unity’s end, If you have a custom character with its own rig, You do need to build it upon connecting to the
server

Things that exist in the offline state / local world can be used in a clever way when transitioning to online state.
We can use the local player VR-prefab that handles movement with our online game character.
If you design prototype initially for offline/local purposes, try to stick with the decision
Even mentioned on the official Unity documents

Some of the things should be kept strictly client sided

Bad idea to have things like sound or music volume being synchronized




Biofeedback in XR

Henri Mella

is the process of measuring
physiological signals—like heart rate or breath-
ing—and giving that information back to the
user in real time. It helps people become more
aware of their body’s responses and can support
self-regulation and wellbeing.

Extended Reality (XR) includes virtual, augmented,
and mixed reality, creating immersive digital expe-
riences. These environments are highly interactive
but can also be overwhelming, making user state
awareness crucial.

Biofeedback allows XR systems to adapt to the user’s emo-
tional or physical state, enhancing comfort and engagement.
It can improve learning, therapy, gaming, and training by
responding to stress, focus, or fatigue.

Common signals include heart rate, skin conductance, eye
movement, and breathing. These can reveal stress, attention,
or emotional arousal, and are increasingly measurable with
wearable or embedded sensors.

As sensors become more seamless and integrated, XR
experiences will become more personalized and responsive.
However, ethical concerns like data privacy and emotional
manipulation must be carefully addressed.



Priming Effect by Virtual Reali

Priming (psychology)
is a concept in psychology to describe how exposure to one stimulus may influence a response to a subsequent
stimulus, without conscious guidance or intention.

Priming by Virtual Reality (VR)

VR: refers to a computer-generated simulation environment that enables individuals to experience a sense of
presence, immersion, and engagement with a simulated world, facilitated by specialized electronic equipment
such as a head-mounted display.

Comparison to Other Mediums: VR provides higher immersion than written texts or videos, enhancing the
sense of presence, immersion, and engagement.

What can we do by priming using VR in design?
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Priming uncertainty avoidance using VR stimuli
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Practises

XR Implementation Platforms:

Information on implementation platforms, like game engines or web interfaces for showing XR content to the end
user, separate from XR content creation.

w

UNREAL
ENGINE

The best tool for developing bespoke
applications when more complex
interaction is needed. Allows for
custom coding using visuals scripting
that makes it easier to make simple
interaction. Visual fidelity is high out of
the box. Allows for the integration of
~~~~~~~~ 3d objects, lights and effects, 360 video

. and image content.
LINK: www.unrealengine.com

1. Desktop or Laptop computers with XR (High fidelity 3d experiences, anything below)
1. Standalone headsets, like Meta and Pico (Medium fidelity 3d, 360 video and images)
3. Mobile devices (for AR and mobile VR, mostly as an easy option for non-VR users)



$

Mainly for the seamless integration of 360 content like videos and images into a 360 tour. Allows for the
same kind of options as Unreal engine, but with fewer users there are less resources available for more
complex experiences. Supported input formats are 360 images and video, 3d objects, gaussian splatting
scenes and objects. Main benefit for the software is the web integration option, which is difficult with
unreal engine out of the box

LINK: www.3dvista.com

TARGET PLATFORMS

1. Desktop or Laptop computers with XR (Any content on the web, some performance
benefit from standalone, anything below)

1. Standalone headsets, like Meta and Pico (Runs anything that the PC runs, may slow
down with more 3D or gaussian elements, 360 video and images)

3. Mobile devices (for AR and mobile VR, mostly as an easy option for non-VR users)



XR Implementation Platforms:
Other

May be useful to be aware of the options although it would generally be recommended to stick with the
other listed options.

Game Engines

1. Unity 3d (industry standard, but licensing issues)

2. Godot (simple good, but new so growing pains) w GODOT
=

Game engine

3. CryEngine (decent, but overly complicated)

@

CRY=NGINZ

360 Web Software

12

1. Pano360 (clumsy, avoid) PA N [l 3@

Panorama & Virtual tour Production

(®kuula

2. Kuula (Fine, but limited and hosting is complicated)
3. CloudPano (decent, but limited)
P’y
4, Matterport (Great but very expensive with propri- ClsudPano

etary hardware and hosting)
E1Matterport’



XR Content Creation and Procurement:

Options for content creation and procurement beyond photo or videography are: 3d modeling. Photogrammetry or 3d
scanning, Gaussian splatting or Licensing premade models.

3d modeling software, good for editing photo-
grammetry, altogether useful to have. If you want
to make your own models you can't go wrong
with free and open source, great community but
complicated by nature as it can do anything pret-
ty much. Watch YouTube for tutorials, everything
c@n be found there.

LINK: www.blender.org

Free software for generating Gaussian splatting

scenes or objects from images or video automat- 2) @ Scene tree
ically. New software for this purpose and very DR

user-friendly. Just be sure to take photographs or @B e
video of even white balance and focus to ensure SEAROhGE

a clear scanning result. Requires a decent com-
puter for the program not to be painfully slow.

(6) Timeline

LINK: www.jawset.com




Photogrammetry software for the PC. Advanced but straightforward, time-consuming as all photogrammetry is but ad-
vancing to a more user-friendly direction. Reality scan is for mobile and works with reality capture to edit and process
the scans further, otherwise any camera can be used.

LINK: www.capturingreality.com

Procurement

*  Most 3d models and Unreal addons: https://www.fab.com/

*  Assets viewing, sales handled through fab. Can showcase your models for free, with VR view:
https://sketchfab.com/

*  3d models for sale: https://www.turbosquid.com/ & https://www.cgtrader.com/




XR Content Creation:
Other Software

Mobile Scannin and Gaussian

1. KIRI engine ( Best option for mobile)
LUMA Al

2. Luma Al ( good but slow)

3. Polycam (Good with room scanning)

/S
4. Realityscan (Same as before) 1 Polycam g"

REALITYSCAN

Photogrammetry and other

1. Meshroom ( Free) ~
meswroom <2

3DF ZEPHYR

1. 3DF Zephyr [Wbuko

4 Metashape T

3. Metashape
4.3ds Max (3d modeling)

5. Maya (3d modeling) AUTODESK: Sketch
AL § SketchUp

6. ScetchUp (3d modeling architecture)
15



XR Content Creation:

Over 6k resolution needed for viewing in modern VR glasses with any
sharpness.

1. Insta 360 pro 2 and newer (highest fidelity 8k, large, sharp enough for VR
viewing)

2. Insta 360 3 or newer, (lower resolution but good for action shots)

3. Insta 360 ONE Rs (6k resolution, good enough for sharp VR)

4. GoPro MAX (fine but prone to overheating, as GoPro is) Insta 360 Pro 2
5. Matterport (Proprietary, great but just for tours and limited by software)

Use any camera with no depth of field effects and a constant white balance. Have suffi-
cient surface detail for 3d scanning and Gaussian splatting and photograph in good light
and conditions.

1. Non Iphone Phones (any phone can get video or images for scanning or gaussian splatting)

2. iPhone and iPad (Has Lidar for room scanning and gaussian splatting, helps with 3d)

3. DSLR or similar good for sharp images, needs basic photography skills and full sharpness for all
of the area, no depth of field for gaussian splatting, causes artifacts.



