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Status quo

m Teaching uses mainly two-dimensional material, problems are three-dimensional
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m Teaching uses mainly two-dimensional material, problems are three-dimensional

= Augmented Reality can help students to immerse in teaching scenes
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Status quo

m Teaching uses mainly two-dimensional material, problems are three-dimensional
= Augmented Reality can help students to immerse in teaching scenes

m Current AR software solutions
e closed eco-system

e often require programming sKills
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AR-supported Teaching

= AR platform for teachers
and students

m uses IFC

» three applications
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Proits  Userhezuigen  Userbesoaten

AR-Supported-Teaching

IFC-Editor

i dor Deskiop-Anwendung spiekersch Lofrszenen
erstaen, IFC-Hodel hochiaden und beginnen. Onne.
Programmenienninisse xonnen Abacte visualser,
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AR editor

= imports multiple IFC files

= enables the addition of
didactic elements like:

e animations
e annotations

o buttons and layers



Bau &

Umwelt

AR viewer

= for android devices

= view the scenes created
in the AR editor

= live session to AR editor
and other AR viewers
(chat, voice, live pointer)
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Website

= link between AR editor
and AR viewer

= group management

= project management

= teaching scene overview
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Frame construction

Wooden truss ceiling Isokorb/balcony insulation Climbing formwork Concrete bracket reinforcement

with visible support structure Reference: + Schock Bauteile Ges (...) unguided; hanging freely from the crane Reference: Fritsche, Gerd und Blasy, Rolf (...)

Sleeve foundation Concrete pillar
Reference: Fritsche, Gerd und Blasy, Rolf (...) Reference: Fritsche, Gerd und Blasy, Rolf (...)
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Key openBIM Information

= IFC as import option — software-independent environment
= Teaching scenes are stored as IFC files — long-lasting support

= Students learn how to work with openBIM and AR

= Multipurpose of openBIM
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Key Outcomes — AR editor
= IFC data
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Key Outcomes — AR editor
= IFC data

= Buttons and Layers
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Key Outcomes — AR editor
= IFC data

= Buttons and Layers

= Annotations
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Key Outcomes — AR viewer

[ Open Project MNP SR 2| - D
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Key Outcomes — Evaluation
HARUS-Score'’ AR Viewer SUS-Score? AR Editor .Can AR increase the learning effect?”

[2n /3e: 93

,okay"

,good”

agree

1 ,Handheld Augmented Reality Usability Scale”
2 ,System Usability Scale”
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Key Outcomes — Publication

— ugmented Reality in AEC Education: A Case Study

Aticle

Augmented Reality in AEC Education: A Case Study

ttps://doi.org/10.3390/buildings12040391

gital Building Processes, TU Wien, 1040 Vi stria; harald. vy
gabriel pelikan@tuwien.acat (G.P)
* Correspondence: christian schranz@tuwien.acat

Abstract: Augmented Reality (AR) is a Construction 4.0 technology that is seen as a site-extension of
Building Information Modelling (BIM). In addition to the practical aspect within the design and con-
struction processes AR can be used to support teaching through visualizations and interaction. This
article presents a new AR platform called “AR-supported Teaching”, applicable for both Architecture,
Engineering and Construction (AEC) education and as a Construction 4.0 technology. The aim of
this project is to increase the amount of AEC AR content available for education and to introduce

s 1o the p use of AR. During its devel I attention was paid to the needs
of the AEC industry. Users can employ BIM models to create AR scenes before adding animations
and annotations q The AR with
remote experts and is therefore also suitable for distance learning. In a pilot study, use cases were
defined and stud ted the usability of the app! . The results additional
suggestions for improvement were made. The feedback and motivation of the students indicate
that AR has a future in education, especially if enough AEC AR content and practical use cases are
available. The latter also concerns the application of AR in AEC practice.

Keywords: augmented reality; education; Construction 4.0; BIM; software

check for
updates

Citaton: Urban, H; Peikan, G
Schranz, C. Augmented Reslityin 1, Introduction
AEC Education: A Case Sudy.

Buiings 2022, 12,391, hieps://
o /103350 buidings 2040391

The digital on of industry is pr ing a
pace, with the development significantly driven by the use of Building Information Modelling
(BIM), a construction analogue to the information age. BIM enables a central administration
i th

Acadeic Edors Agriesha sk o dlgital geometric and .21 with the real
and Kezystof Zima ment. This is by further new for the

v 3 December 2021 industry emerging due to the unprecedented amount of available information. Apart from
Aoonpiod 17 M 22 BIM, systems using augmented reality (AR), virtual reality (VR), robotics, 3D printing, artificial
Publiohe 22 Mach 2022 intelligence (AI) and drones [3-5] can be found throughout the industry, establishing the term

Construction 4.0 [6,7] based on Industry 4.0 [8]. Construction 40 focuses primarily on the

Publishers Note: MOPLstaysnestisl - connectivity and interaction between all the previously mentioned technologies [9], with the

i P ——
published maps and nsttatonl i fodel repres j ; .
The BIM model itself has great potential for alllie cycle phases of a building, e.g., plan-

fations. -13]. ly be used for s simulations
o for scheduling (4D planning) [14], but also for the timely detection of potential problems in

O the planning phase [13], cost project
Conyight. © 202 by e autos 5 well as facility management. Furthermore, the data included in the BIM model can be
Licensee MDPL, Basel, Switzerland, directly within other g, AR
s arilels an open secs e 11, AR in the AEC Industry
conditons of the Ceative Commons AR extends the real environment by an additional virtual content [16]. This can be
Atvibuion (CC BY) lkee (ips.//  achieved either with portable devices (mAR; mobile augmented reality) or with the help of
asisecommensong/leens/by/ head mounted displays (HMD). In contrast to VR, visual or auditory elements are projected

00,

Buildings 2022,12,391. htps:/ /doi.org/ 10,3390/ buildings12040391 hitps:/ /www.mdpi.com/journal /buildings
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{"m AR-supported Teaching T Jser bearbeiten

IFC-Editor

Mit der Deskiop-Anwendung spielerisch Lefrszenen
erstellen. IFC:Model hochladen und beginnen. Ohne
Programmierkenntnisse konnen Ablaufe visualsiert,
Animationen hinzugefugt oder Informationen erganzt
werden

AR-App

Google Play

(benatigt Android 8+ und

Lehrinhalte unkompliziert ilber die mobile AR-APp

Website

Jer erfassen. Die
er, Animationen
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