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Database

Search Strategy

PubMed

Web of Science

Scopus

Google Scholar

IEEE Xplore

(("Augmented reality"[All Fields] OR "mixed reality"[All Fields] OR "augmented realities"[All Fields] OR
"mixed realities"[All Fields]) AND ("educational"[All Fields] OR "education"[All Fields]) AND ("app"[All
Fields] OR "mobile application"[All Fields] OR "mobile app"[All Fields])) Results=33

TI/AB=(("Augmented reality" OR "mixed reality" OR "augmented realities" OR "mixed realities") AND
("educational" OR "education") AND ("app" OR "mobile application")) Results=482

TITLE-ABS-KEY ((("Augmented reality" OR "mixed reality" OR "augmented realities" OR "mixed realities")
AND ("educational" OR "education") AND ("app" OR "mobile application"))) Results=689

((Augmented reality" OR "mixed reality" OR "augmented realities" OR "mixed realities") AND ("educational”
OR "education") AND ("app" OR "mobile application") AND Hematology)) [2012-2022 time range] Results=183

(("All Metadata":"Augmented reality" OR "All Metadata":"mixed reality" OR "All Metadata":"augmented
realities" OR "All Metadata":"mixedrealities") AND ("All Metadata":"educational" OR "All Metadata":"education")
AND ("All Metadata":"app" OR "All Metadata":"mobile application")) Results=168
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¢ TrainAR framework (to
create the prototype)

* Unity version 2019.4

* ARKit and ARCore

e UNITY 3D

e Vuforia

* 3Ds Max * %
* After Affect

* Camtasia

e Unity3D

* Vuforia database * * *
* Xcode 10.3

¢ Unity

* Blender *

* ARCore

* Unity
¢ Android Studio

 Vuforia SDK & *

Not mentioned *

e Vuforia engine and
rendering graphics

¢ Vuforia SDKs
e Unity 3D
Not mentioned * *

e Jmol,
* Unity *

¢ Vuforia

¢ Autodesk Maya
* An existing 3D spine
model
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e redPlant GmbH software

developer

e Java

* Google Sceneform

e Android Studio, SDK,
NDK

* Google Sceneform

* 3Ds MAX

* Core Animation

* Asset Media Recorder

* Ashampoo Music Studio
* Google Translate Plugin

e Unity (development
environment)

* Vuforia SDK

¢ Blender (for building a 3D

model of the transformer)

e Unity engine, with
Vuforia SDK
¢ Android Studio

e Unity 3D

¢ Vuforia platform

¢ IBM Cloud, IBM Watson
SDK

¢ QR Code Generator

e Adobe Fuse
 Speech-To-Text API

» Wireless connection

* An existing prototype,
CPReality

 Microsoft HoloLens (TCP

Server)

* Vuforia Engine

e Unity platform

* Visual Studio

 C# programming language
¢ Android Studio

* web cam/smart hardware:

mobile phone/ manikin

* Unity Editor

. Vuforia software
development kit (SDK)
version 6.5

* Seg3D (open-source)

software
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* Android Studio
e Java  programming
language

* OpenCV library

e Google Mobile Vision

API
* Autodesk Maya 2017

* Unity 3D 2018.4

e Unity 3D software
* Vuforia Engine package
e D2P™ and MeshMixer

software

e Unity 3D
» C# coding *
* 3Ds Max

Condly g e 4l S 4 OSH 3551 2y 5

ECTE A1 Y\

(Y'V)o.;_,}ﬂ

BL) J-lb}‘ ‘3J};| sl y b,u\S :AR4FSM

—or e 5 sl g S5 sy 53 035 sl
Sidssl,  YeYY i
(FA) 1 b asdllas S

1059380 Cadly 43 w5 uﬁ:)}a] AEducaAR
Shals o330l Sl K3 bl aps K VE

(F)sdn 4w Slx 5 AR (515 51 oS 5

S teag Bl Condly b e oKe S5aal s
,_ﬁ,.lj.y AEAR! Yo

(E ok J &S sl plboji,l8

AN s e dalin Y J sl 534S sb0len 5 (o3l 5 S5 S
e iales 55150 AR 5 e 33 el (63,008 laasl » slac s
cped b bas) gla S i Vg Sleslanad 5 (VW )45V E—0) glasans
s gobear il s (W) A5YY 5Y0 5YV-Y4 9V )(05e 5T & goots 4
Sl s b sl s Pl e LB ol isa e LB 1 0l 5
LIl 5 g S 2505 o yme ARy s o35 50l (5,18 el
3Ias bl 2V 5l 503 B s 55 (63,08 laasl 1 (anw 55 )3 et eslin

ol 0l v.;..uJJ c.,\.'v‘o)_}».'o oalaial Uﬁ)bﬁlr‘f u;"\ )‘ S ojul.ka

ol Lo Y Jsdor o lac B o (gas sazma 5 Ol gt Lo O 52
el (g Sl o8 26 IG5 Sledbl 45l QR-Code
(53718 als oS (glanlllas a5 o blssl, 03538 B 5 o] S
Wl o (IS e & g 3 il antls |y 3 58 5 go 5| S OF s 5
(e 515 s YO 515,50 V0 53 el oals axws &5 (63 158 asl
(Sl (Ko glaandy wl & ) Sy ¢ e S 3
slaasd; ;s L‘r" 3 3l b s (bl 5 s3lasls (soba

13 sidign Jald) pwkige (slaand ) 5 (58 5 Dlsl ) and) sl o sle

Unity
Vuforia
Android 8
3Ds Max
Blender
Autodesk Maya
Visual Studio
After Affect
Xcode
Camtasia
Jmol
redPlant GmbH
Core Animation
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Abstract

Received: 10 Sep. 2022 Background and Aim: Simulation-based Mobile Education is one of the necessities of the new

Accepted: 25 Apr. 2023 era as well as an escalating field to meet the needs of different educational systems and levels.
Considering the increasing application of simulation-based technologies, and the popularity of
Augmented Reality (AR) in the field of education, the present research aims to facilitate the initial
steps in understanding the technical requirements and software used in developing these types
of apps.
Materials and Methods: The data required for this research was collected by searching in library
resources to identify the commonly used platform/software in designing and developing AR-
based educational apps. At the same time, the included studies’ app features/sections were also
extracted, and the total of this information was presented in a table. After indicating the mainly
used software in the development of these types of apps, a simple app architecture and a how-to-
develop model using the most practical software were illustrated.
Results: “3D Model display” and “multiple-choice questions” were identified as the minimum
(basic) features of an AR-based educational app. To identify the most commonly used software in
creating AR-based educational apps, articles were reviewed, required information was extracted,
and gathered in form of a table. The results of the review showed that Unity 3D and Vuforia have
the highest usage statistics in creating these types of apps. Finally, a simple model of the process
of developing AR-based educational app and a sample output of this type of app were presented
based on this information.

* Corresponding Author: Conclusions: Simulation-based education is one of the prominent and growing topics worldwide.

Alizadeh Sh Augmented Reality is one of the most renowned and widely used technologies in this field. The

Fmail: results of this study encompass a set of basic features of an AR-based educational app as well
as the software that can be used to create such apps. Therefore, this study can assist researchers
interested in this field in navigating the simplest path to developing an AR-based educational app
by providing them with an initial technical understanding of AR-based education.
Keywords: Augmented Reality, Education, App, Technical Requirements
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