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Standalone

Field of view
(horizontal)

Control
Refresh rate
Weight
Battery
Operating
system
(compatibility)

Price

c -> ) %

Microsoft
HoloLens 2
(AR)

=

43°

Gestures +
voice

60Hz
566 g

2-3hrs

O

3800 €

x Y

Table 1: AR and VR headsets & 360° cameras (selection)

Vuzix Oculus Quest

Blade (AR) 2 (VR) (VR)

@ - ’{"‘ N a

X

19° 89° 120°
Touch pad Controllers Controllers
n/a 120Hz 90Hz
93.6¢g 503 g 1018g
1-2hrs 2-3hrs Via PC
U] O
1200 € 350 € 660 €

HTC Vive Pro  Varjo XR-3 (VR)

- 1 |

X

115° 150° 360°
Controllers Buttons Buttons
90Hz n/a n/a
9808 149g 182g
(with headband)
Via PC 80 min 130 min
PR - ,

4 lﬁl

1000 €

n/a . l'l

1495 € 490€

56 I 56 %

Insta 360 One X Ricoh Theta Z1 GoPro Fusion

220°

Buttons
n/a

220g

75 min

s

" lﬁl

250 €
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Results

Impact

Learning

Reaction

Did the training
influence performance?

)\

Did the training
change behaviour?

" %

Did learning
transfer occur?

Did the learners
enjoy the training?
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Provision of Better Database access on the
technical skills collaboration way to accident
over distance
(different hazards Prep training
and car types) (H&S)

Train dangerous
Knowledge situation upfront (elect.
provision car)
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SCENARIO
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TECHNOLOGY *
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SCENARIO

LEARNING CONTENT PHASE

DEACTIVATION BATTERY ELECTRICAL CAR (AR DIGITAL TWIN)

I[CLASSROOM TRAINING]

E-car

| WORKING STEPS (LEARNING ACTIVITIES)

| TECHNOLOGY

COMMUNICATION & COLLABORATION

| TEACHER ACTIVITIES

Analysis/Orientation (xx min)
("Clarify")

* Arrival to (virtual) incident scene
* Analysis car type

*AR visualisation e-car

*AR digital twinin set environment

*AR digital twin with views battery package
location etc.

*Learner-teacher (1:1), brigade |leader (teacher)
briefs on scene with latest information
* Teacher follows over screen

*Verbal presentation scenario
* Introduction AR glasses

Execution (xx min)
("Carry out")

* Selection parts and deactivation battery

*4R digital twin
* AR digital twin with visible and audio signs
of fire, high voltage, ...)

*Learner-teacher (1:1), teacher verbal support

*\erbal guidance, if needed

Assessment (30t min)
("Judge")

*Deactivation battery(time)

*Integrated quiz to follow measures

*1:1 evaluation performance in dialogue

* Carrying out dicussion/dialog




SCENARIO

HAZARDOUS SUBSTANCES (AR Digjtal twin)

|[CLASSROOM TRAINING]

LEARNING CONTENT PHASE

I WORKING STEPS (LEARNING ACTIVITIES)

| TECHNOLOGY

I COMMUNICATION & COLLABORATION

I TEACHER ACTIVITIES

Analysis/Orientation (xx min)
{("Clarify")

* Arrival to (virtual) incident scene

* Analysis if persons in danger

* Analysis environment pollution

* Determination hazardous substance(s)

*AR digital twin of incident scene

*Learner-teacher (brigade leader) (1:1) by
screensharing

* Verbal presentation scenario
* Introduction AR glasses
* Audio-visual instruction + support

Execution (xx min)
{("Carry out")

Tell planned actions (chemical specific):

* Tell hazardous substance and resulting
measures like:

*Collection of oil-water-mixture by various
equipment

* Temporary storage of mixture in tanks, re-
serviors

*Water treatment (case: major accident, low
concentration of oil-water-mixture)
*Disposal of pollutants (by specialists)

*AR digital twin of incident scene

*Learner-teacher (brigade leader) (1:1) by
screensharing

* Self guided with visual support by
trainer (sees actions: external screen)

Assessment (xx min)
(llJudgell)

*Actions suggested

*Discussion with trainer during observation
and planning actions according to chemical

*1:1 performance evaluation

* Carrying out dicussion/dialog




SCENARIO

First aid (AR avatars of injured persons)

|[CLASSROOM/LIVE-TRAINING TRAINING]

LEARNING CONTENT PHASE

l WORKING STEPS (LEARNING ACTIVITIES) | TECHNOLOGY

COMMUNICATION & COLLABORATION

TEACHER ACTIVITIES

Analysis/Orientation (3 min)
("Qarify")

* Arrival to incident scene *QR Code triggered AR digital twin person with

different injuries with accessto an Learning
Managem ent System for consulation and
carry out exams

view

*Individual learning with possibiliy to screenshare

*‘erbal presentation scenario *
Introduction AR glasses and QR Code
use

Execution (xx min)
("Carry out")

* Detect injuries: Catastrophic bleeding (yes/no) *QR Code triggered AR digital twin person with

different injuries with access to an Learning
Managem ent System for consulation and
carry out exams

* Plan further possible measures: checking
breathing and possible spinal injuries

*Individual learning with possibiliy to screenshare
view

* Self guided with visual support by
trainer (sees actions: external screen)

Assessment (xx min)
(" Judge")

*Actions suggested *Discussion with trainer

* performance evaluation

* Carrying out dicussion/dialog
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Teacher/Trainer
Characteristics

(needs, interests,
motivation,
identity)
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Professionali-
sation
Characteristics

(goals, teaching
methods,
practicability)
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Facilitation

(context, pre-

conditions)
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Augmented Reality

Augmented Reality Digital twin
L Remote training (programming)
Learning wdeio (no programming)
(no programming)
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* Indoor use only
* Pinning of model in space needed
* Access to LMS contents (extra window in app)

Deactivation Battery

* Indoor use only
* Pinning of model in space needed

Carcutting * Tools selection requires with airtouch requires training

* Indoor use, outdoor use possible (single case and
triage) to train situational awareness

* Overlapping of Avatar with real dummy easily possible

* LMS provides further input on procedures

First aid

* Indoor use preferred

* Scaling and working around of virtual scene possible

* Integration of more hazardous material labels required
* Pinning LMS window in space good

Hazardous substances




& Microsoft HoloLens

0

{n  HoloLens-VRM89 | 10.89.206.126

)8

) o+ -

?8F * O

Choose your HoloLens

Select your HoloLens to connect to it.

K

Live stream
See a live stream from your
HoloLens

Virtual keyboard
Send keystrokes to your
HoloLens

C!'$%

%

OFFLINE

HoloLens-SBG

10.253.253.228

_|_

Add

Camera

Capture mixed reality photos
and videos

o—
o—
o—
o—
App manager
Control apps and running
processes

Photos & videos
View media captured from
your HoloLens

&

Device info
See details about your
HoloLens
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Add your HololLens

1. Make sure you're on a secure network,

On your HoloLens, go to

2. Settings > Update » For developers,
and turn on both Developer mode and Device Portal

On your HoloLens, go 1o
3, Settings > Network 8t Internet = Wi-Fi > Advanced options
and get your device IP address, (IPvd)

Enter IP address | |

Connect Cancel
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Outside use requires sunshades or
cloudy sky

O

Wearing of glasses max. 20-30 min
Price tag: 3800 € recommended

Functioning WI-FI needed for
FIGHTARs App (access LMS) and
Remote Assist app
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