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Why

Poor knowledge is a
traditional problem
In MiNINg

(Agricola, 1556)
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Why

Future

of workforce N |
is one of top ten
business risks
to mining ™

(Ernst&Young, 2019)
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The Challenge

d based I SKQ/\E
* Mining education is based on mostly
: Mo, - MINING |
old material / paper based ENGINEERING |
* Students experience difficulties | HANDBM@K

understanding 3D concepts

FTHIRD EDITION

* Virtual Reality (VR) offers easy ways to
gain field trip experience

VOLUME ONE

* VR offers safe ways to experience
hazardous situations

* Education material for digital native
students
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The Solution

* Partnership of mining
universities & industry

* New pedagogic / didactic
concept

* Enhance ecucation with digital
material
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MiReBooks Concept

e Users * Handbooks * Lecture * Lecturer guide
e Lecturer e Content * Digital m. * What
e Students * Text/ARVR * Editing tool * How

MiReBooks
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HOW —STEP 1

* New pedagogic / didactic
concept
* Create test lectures

* Create digital material
* Pedagogic Possibilities

* Technical evaluation

e Perform test lectures
e Collect feedback

Leoben
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Pedagogic Concept

o madn rvanTE LESSY
e SERN

Loading and Hauling in Mining with VR assistance test lecture

ple principles of loadi"g and hauling fnan open-pit mine
aming e end of the lecture, the srudents know the basic principles of loading and pauling Inan openpit mine.
ttng presence
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Traditional Material
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Create Test Lectures

* Montanuniversitat Leoben
* Loading and Hauling in Mining

 Tallinn Technical University
* Open Pit Bench Blast Design

 Lulea Technical University
* Underground Mine Tunnel Development

* TU Bergakademie Freiberg

e Surface Mining

D
o
.
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* Filmed mining processes @ open pit
mine
 Blasting
* Loading
* Hauling
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Digital Material

* TU Graz — Filming and rendering
* 360° videos (multi point of view)
* Drone videos

* Epiroc — Underground mining machines 3D models
* Forusein VR or AR environment

* KGHM — Mining environment animation
* 3D blasting animation for VR or AR environment
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Digital Material — AR (VTT & TUG)

Link to the
discussion

AR enables linking a physical object &&=,
(book) with digital materials.

Actions

An image in a book serves as a link -
to digital materials / functionalities. S -

Open video

The image can provide access to e.g.
discussion board, VR application,
animations, 360° videos and URL

Add content...




Pedagogic Possibilities

e Filming
DM e Rendering
* Lecturer may not be familiar with the Creation
possibilities that AR and VR can offer
e AR/VR
* New approach: pogsibilities
* possibilities that the digital material offers e Features

» = lecturer to implement in the lecture

e Create a lecture
including this
features




Technical Evaluation — VR

* Oculus GO VR headset

* Low-cost option

e Data stored in cloud

* Internet connection required




Technical Evaluation — VR

* HTC Vive VR headset
* High-quality option

e Data stored in powerful gaming
spec computer

* No internet connection required

* Cable connection to computer
required = no mobility
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Technical Evaluation — VR

 Samsung Gear VR headset

* High-mobility option for classroom
e Data stored in smartphone

* No internet connection required




Technical Evaluation — AR

Test:
Picture triggers AR

* Move / rotate / zoom




Perform test lectures

 MUL (Tobias Ladinig)
e 4 lectures performed

 TTU (Michael Hitch)

e 4 |ectures performed

e LTU (Adrian Halim)

* 3 |ectures performed

 TUBAF (Taras Shepel)

* To be performed
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Collect Feedback

* Instant feedback

* Improve features of AR/VR material

* Annotation and highlighting on
360° videos and 3D model

e Lecturer/attendants
synchronization

* Feedback questionnaires
* TUBAF

* RWTH

Evaluation - MiRebooks test lecture

Topic of the test lecture:
Date:

A0.03. 3043 E%‘Nor\ls'-u\% LQO\QT:Z %;OPQ}IQ{
lama.. |
X ..student O ...teacher O other:

How often do you use the following devices?

| Frequency
| - 3-4x 1-2x
3-4x 1-2x 3-4x 1-2x
daily per per | per per per per never
week week | month | month year year
a O (]
desktop-pc X O ( l 0. | 0 = ‘LIE]‘LL
laptop = o | O \ O O |
a o | D o o | o O
smartphone = o | - | =
o | O | O o | O
tablet )= o | % = l = G =
gaming console 0 D_lr a b 1 = = J\ =
Microsoft HoloLens 0 o | O | O — = = B\XL_
@U'us R'ﬁ/HTC,V/ivi 3 [;17¥ / O A C_]‘_L_'_D'__‘L_'__’_. ) = = = .




Outlook

. TTU — Michael Hitch
Deposits
* Evaluate feedback VUL LT
. Rock Mass ’
* Apply user input
, | Cutting: TU BAF
* Create the book’s structure Rock Breakage Blasting: MUL Peter Moser
¢ Create |eCtu re Edltlng t00| Equipment and Materials Handling gﬁgfr:;ug?#?uzt E‘?ﬁ:':TH
Underground Equipment: Epiroc
* Create manual how to use the MUL: Nik Sifferlinger
Safety
book L
* Books ready end 2021
Surface Underground
. ) TU BAF Underground Coal
CD LTU RWTH
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