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Contextualization

Opportunity / problem

Lack of flexible and Lack of motivation to visit Use of Information and
personalized learning heritage sites [3,4] Communication
environments [1,5,6] Technologles (ICT) 1,21
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Exhibits are not suitable for
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all users 3,41 Information overload (5,6,71



Contextualization

Opportunity / problem

“  According to UNESCO there are 1007 heritage sites in 161 countries s

“  Patrimonial elements in risk (s,
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Contextualization

“ Opportunity/problem

B Justification
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Contextualization

Justification

Immersive Co-creation
technologies (AR) [11,16,17.18]

[10,11,14,15]
= |

Adaptation of
information (6,7,12,13]

Part|0|pat|on Motivation







State of the art

® Basic concepts
“ Related works

“ Hypothesis

.
oooooo
° e O
.....
.......
ooooooooo
PR I S SR
.........
...........
............

o,
..........
""""""""""""
.
.."-....-'.".‘.'
..............
............
ooooooooo
''''''

10



State of the art

Basic concepts

Cultural and natural heritage Immersive technologies
R
.{;:::.:..:-.’- ...................
. . . . “Sg::f:.,".:
Adaptation of information Co-creation A
A o Prr——EEER. | N e

,
e,
--------
.......
.. ..
........
) L]
........
J °®
eoo0 e

11



State of the art

“ Basic concepts
" Related works

“ Hypothesis
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State of the art

Related works

" Classification
1. Immersive technology

" AR
" VR
¥ Other
2. Recognition
¥ Image
¥ Sensors
= GPS
- RFID
= Beacon
., = NFC
S "  Other
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Adaptation
¥  Content
"  Presentation
"  Profiles

Application
®  Android (A)
= ios(l)
"  Web (W)
= Other (0)

Execution environment

¥ Internal (l)
"  External (E)

.'";i.'{’is
Multilanguage ¥
. %o
Co-creation :
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State of the art

Related works

Immersive technology Recognition Adaptation
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State of the art

Related works

Immersive technology Recognition Adaptation
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State of the art

Related works

User, ) ONE SIZE
characteristics FITS ALL

“One size fits all” [64]

Experts in k —
technology MEASURE 16



State of the art

“ Basic concepts
“ Related works

® Hypothesis

o

.......
......
''''''''
.............
(] . . «

ooooo
.........

.
e,
-------

.
. ".
...........

. %
............
...........
] o ® e
..........
ooooooooo
''''''

17



Hypothesis
“ The co-creation of adaptive contents in topics related to cultural

and natural heritage, as well as the use of technological tools
motivate the student’s learning
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Research proposal

®  Motiv-ARCHE
“ Objectives
“ Research and development methodology
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Research proposal

Motiv-ARCHE

Co-creative system of adaptive contents with AR
to motivate the heritage education

Development D

Cultural

IS application
Natural | , -
Heritage

Motiv-ARCHE \

Augmented

reality
(AR)

Virtual reality
(VR)

Mixed reality
(MR)

Adaptation of
information

Immersive
technology

Presentation
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Research proposal

“  Motiv-ARCHE
® Objectives
“ Research and development methodology

L I PRI

LR A

MR

{‘1"3‘3.-'..'-.‘-. -------
S0 % e
..... | v
. .... ............. _:.:_- =i 'f‘.:‘}.
............. ...:.;:o
'..,....-:::::: ..:$.

22



General objective

Develop a co-creation system of adaptive contents using augmented
reality with the aim of motivate the students in topics related to
cultural and natural heritage considering their characteristics, context
and co-created contents.
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Specific objectives

OBJ 1: define the methods for co-creation of adaptive contents to support the
heritage education.

OBJ 2: identify the characteristics of augmented reality that improve the user’s
motivation in topics related to heritage education.

OBJ 3: create a adaptive model that considers the user’s characteristics, the context
and the co-created contents with the aim of present contents that motivate the users .:::%:%

in heritage education.

OBJ 4: develop a system that allows the content co-creation and it implements .o
adaptive services in environments of heritage education.

OBJ 5: perform system tests through a functional prototype with users in heritage
-0 environments.
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Research proposal

“  Motiv-ARCHE
“ Objectives

® Research and development methodology
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Research proposal

Research and development

methodology
Implementation
" Production and Evaluation
Wilianngase phase construction phase
phase
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Research proposal Research and development methodo)) Initial phase

Activities

s dl ¥Folge R, "m
g, yilln.
=00

1. Identification of 4. |dentification of 2.Co- 3. Activation
contents user creation methods AR
| characteristics I process

OBJ 1: define the methods for co-creation of adaptive"“
contents to support the heritage education.

OBJ 2: identify the characteristics of augmented reality
that improve the user’'s motivation in topics related to
heritage education.

A 5. Adaptive
services 27



esearch and development methodo]) Initial phase

R
Deliverables
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Research proposal

Research and development
methodology

Implementation
" Production and Evaluation
Wilianngase phase construction phase
phase
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Research proposal Research and development methodo]) Production phase

Activities

1. Student
profile

2. Context
profile
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profile

OBJ 3: create a adaptive model that considers the user’s
characteristics, the context and the co-created contents with
the aim of present contents that motivate the users in heritage

education.
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4. Design the
adaptation
process
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Research proposal Research and development methodo]) Production phase

Deliverables

1. Student 2. Context 3. Heritage Lessil
profile profile element profile
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....... 4. Process of 5. Adaptive services
adaptation
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Research proposal

Research and development

methodology
Implementation
" Production and Evaluation
Wiliagniase phase construction phase
phase
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Research proposal Research and development methodo}) Implementation and construction phase
B t o o t [ ]

. [} Functional No functional
1. Design and 2. Integration of
development of adaptation S SN RIS
Motiv-ARCHE |.'><}4>,J;] = RO
OBJ 4: develop a system that allows the content co- )i AR
} creation and it implements adaptive services in
environments of heritage education. Usability Adaptation
OBJ 5: perform system tests through a functional
SR prototype with users in heritage environments.
I 3. Design of test
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Research proposal Research and development methodo]) Implementation and construction phase

Deliverables

Motiv-ARCHE
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Research proposal

Research and development
methodology

Implementation
.\ Production and Evaluation
Wilianngase phase construction
phase
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Research proposal Research and development methodo}) Evaluation phase

Activities

Co-created contents

Usability and
acceptance

1. Evaluation

Motivation

OBJ 6: evaluate the co-creation system
and the co-created contents
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Research proposal Research and development methodo}) Evaluation phase

Deliverables
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Research proposal

Research and development
methodology

Implementation
Initial phase Production and Evaluation
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Project progress

®  Contributions
“ Development progress of Motiv-ARCHE
" Video Motiv-ARCHE
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Project progress

Contributions

Articles

" Gonzalez Vargas, J. C., Fabregat, R., Carrillo-Ramos, A., & Jové, T.
(2020). “Survey: Using Augmented Reality to Improve Learning
Motivation in Cultural Heritage Studies”. Applied Sciences, 10(3), 897.
MDPI AG. http://dx.doi.org/10.3390/app10030897 . Q2 - Web Of Less

Science, Q2 - Scopus
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Mayo). “Motiv-A RC‘HE an augmented rea//ty app//cat/on to co- creat;e!‘L
- cultural heritage resources with teenagers’. European Journal ofj’c')st-
classical Archeologies (PCA), 11, 387-397. :

----- http://www.postclassical.it/PCA_Vol.11_files/PCA11_GonzalezVarqgas-et-

SR al.pdf . Q2-Scopus 41



http://dx.doi.org/10.3390/app10030897
http://www.postclassical.it/PCA_Vol.11_files/PCA11_GonzalezVargas-et-al.pdf

Project progress

Contributions

Conferences

" Gonzalez Vargas, J.C., Fabregat, R., Carrillo-Ramos, A. (2020). “Motiv-
arch: A cultural heritage co-creation system to motivate gifted

students”. lll Conference of Pre-doctoral Researchers Abstract Book,
ISBN 978 84 8458 573 2, pag. 117.

https://dialnet.unirioja.es/servlet/articulo?codigo=7637731
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" Fabregat, R., Gascons, N., Jové, T., Gonzalez-Vargas, J. C. & Coris, L. i .::; TERIRHN
(2022). “ Cocreacmn de conten/a'os con Motiv-ARCHE en el pro yectgt\
PECT Costa Brava y Pirineo de Girona: Naturaleza, Cultura e
Inteligencia en red”. 17 Congreso CIMED, Il Congreso Internacional de
Museos y Estrategias Digitales UPV, 19 -28 de Octubre de 2022, Doi:

https://doi.org/10.4995/ CIMED22.2022
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Project progress

Contributions

" Fabregat, R., Gascons, N., Jové, T., Gonzalez-Vargas, J. C. & Coris, L.
(2022). “Motiv-ARCHE: Pruebas piloto de cocreacion de contenidos
por expertos patrimoniales”. 17 Jornades Antoni Varés , Girona 16-19
Noviembre de 2022
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Project progress

Contributions

Articles to publish

“ Co-creating cultural heritage resources for museums with teenagers
using the platform Motiv-ARCHE

“ Motiv-ARCHE: Sistema adaptativo basado en realidad aumentada para el
aprendizaje de la herencia cultural TEEtt
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Project progress

“ Contributions
® Development progress of Motiv-ARCHE
“  Video Motiv-ARCHE
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Project progress

Development progress of Motiv-ARCHE

®  Process of co-creation contents

“ Adaptive profiles

® System architecture of Motiv-ARCHE

" Implementation of Motiv-ARCHE v. 1.0 sl
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Project progress Development progress of Motiv-ARCHE

Process of co-creation contents

m 2.

1. Select heritage element

1b. Tag heritage element

2. Select the AR methods

3. Add contents to the
heritage element

3b. Tag the contents
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Project progress

Development progress of Motiv-ARCHE

“ Process of co-creation contents

" Adaptive profiles

® System architecture of Motiv-ARCHE

“ Implementation of Motiv-ARCHE v. 1.0 Lesees
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Project progress Development progress of M

User profile

extension: string ‘

farmata: sting Motivadién
idioma: string
resoludion: int - descripoion motivacion: String
subtitulos: bool - tipo motivadion: char
Flan | i+
- horario plan: char
- - Stri P
- tipo contenido: sting tipo plan: String e Tesupuestn
N - monto maxkima: double
B S 1. montominimo: double
se realiza un
1 1 s
Recorrido - Disponibiidad
L B resliza tiene - s
recurso: char - condicion cimatica: char toch T a3 Lst=sting>
- s - - - o . - 3 nacimisnto: date |- fecha:date
tipo de herenda: char L. - distanda: double 1. 1 e 1 1. "
1|-  distanda recomido: double i - he= F“ -
1 - haora inicia: int
1.* 1 1
3
I
3
- L Dificultad
.
- fipomedio: Sting puede tener
:' . i - grado dificultad: char
' sermaEEn ot tipo: List<String
. aglomeradion: char
aooe_so: string. i i - costo: double
SRS S Condition terreno - estadion: char Estadia
o © fesvidad: swing 3
®®000000® epoca: string - desnivel:int . . nemL:d‘a"m - acompafiantes:int
Ceo, P fecha realizado: Date - tipo susio: sting i - cencania: double
] - costo: double
® e, o
) °° °° - duragion: int
ceey - tipoaloamiento: char
'Ql.‘.. |— fipo ambiente: List<String> ‘ sesta fCelebrac | PO 05 i 49
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Development progress of Motiv-ARCHE

Heritage element profile

- vestimenta: boolean

- tipo dificultad: string

/ Terrens
AN |

Medio de transporte |
‘ cultural | ‘ Dificultad usuario - costo: double
= : - numero de acompafiantes: int
‘ - grado dficultad: string - tipo transporte: Sting

‘ - refigion: bootean

Argeso - desnivel; char
‘ Restricdon | - N - ftipdsuelo: string
- digsistring
- tipo restricoion: string - hom: datetime
- pago: boolean
- temporada presentadion: sting
Objeto CH
- autar: string
- costo: double
-  fecha realizacion: date
- nombre: Sting

- tipo de ambiente: string
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Development progress of Motiv-ARCHE

Context profile

dima

temperatura: doubls
veloddad del viento: double

Medio de transporte |

- capacdad: int
- oosto: double
- tipo de transporte: String

Camara

cabdad video: String.
nimero pineles: double

Dispositive

Reqroducis id

capacdad memoria: int
datos: boolean
sistema operativo: int
versidn: int

- mimero pulsadiones: int

SENsor

awdio: boolean
imagen: boolsan
madelo 30 bookean
itio web: boolean
video: boolean

Podometro |

tipo Sensor: String

P

Informagion demografica - aglomeracidn: doubls
- oudad: String
- idioma: Sting - [latitud: doubde
- moneda: sting - longitud: doubde
- region: Sting - a3’ Sting

- temporada: String

Sensor infrarrojo

distandcia: doubls

distandia recomida: double I

2,
N/

1310080

13ee2¢g
| oge

acelerdmetro [

orientacian en X: double
anentadidn en ¥: double
grientacitn en Z: double
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Relation between profiles
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Project progress

Development progress of Motiv-ARCHE

" Process of co-creation contents
“  Adaptive profiles
®  System architecture of Motiv-ARCHE

“ Implementation of Motiv-ARCHE v. 1.0 ,e3idatt
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Development progress of Motiv-ARCHE

System architecture of Motiv-ARCHE

Servidor

ugevice»
Servidor web

.....
— R XA
= - - Ggica de negod Motorinferencia | ||| @ %% e ecc°"®
Cliente mévil servidor Vuforia LirEyca de T | 8% e tee iaen:
‘.‘o: ..o"°"'..,1
- B ‘..::.0.. ...........
mrmnmmdeg:] 5 Base de datos E] Mnddnde {] 3 DR {] AR E] ..‘::::o::'::-".:: .....
imagen e — adaptaddn basicos inferenda "‘.E':.".'.. ----------
® | I
g] a
Reconoomeento
posicion afica Datos
...... = vuforia API E]
...'-.,.:‘.:--...' Perfies adaptacidn
ey Ttreaal LUy |
'o.:."--oo--°.’ Flugins aplicacion {]
. '-....-.'.‘..: il Perﬁsnuﬁa%:] Usuario S:] Contexto S:] Elerrummg:]
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Project progress

Development progress of Motiv-ARCHE

" Process of co-creation contents
“  Adaptive profiles
® System architecture of Motiv-ARCHE

" |mplementation of Motiv-ARCHE v. 1.0 I
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Development progress of Motiv-ARCHE

Implementation of Motiv-ARCHE v 1.0
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Project progress Development progress of Motiv-ARC) Implementation of Motiv-ARCHE v 1.0

Web and mobile application

Motiv-ARCHE

Motiv-ARCHE

. ; . Motiv-ARCHE
Bienvenido a Motiv-ARCHE

Iniciar sesién Menu principal
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Development progress of Motiv-ARCHE

Implementation of Motiv-ARCHE v 1.0

.......
..........
.......

.
Cee,
.........
..........
, °. .
-----------
'''''
-------
X o %,
L] Ld L
...........
.......
oooooo
) o % °
.......

Web and mobile application

Implemented services

AR activation

Tools of motivation and acceptance

[ ]
L ]
L
.....

e .o
PSR s
.-‘:‘:’E Srriaiilie.s
{‘.‘a FARAITL
S0 % e
.23d
i
®o0p §0
i o)
L]

58



Development progress of Motiv-ARC) Implementation of Motiv-ARCHE v 1.0

Implemented services

Basic services Vuforia services
“ Register % Create/edit/delete targets Vuforia
“  Login “ Get targets Vuforia
“ Remember password “ Summary Vuforia database Le2iil
" Change password ‘}‘;?,;
" Create/edit tags &«"' ......
- " Changelanguage (,«“
' Add/edit/delete point of interest i&g
LR Generate routes 3
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Development progress of Motiv-ARC) Implementation of Motiv-ARCHE v 1.0

Implemented services

."oo..l'. '.:~

Funcionalidades basicas

Puntos de interés Rutas Visualizar contenidos de un | de interés.
= TR
= : [ "it

Otras funcionalidades

Esta funcionalidad solamente estd disponible para dispositivos
moviles.

Gestionar etiquetas Test IMMS Test TAM Resumen de uso (administradores)
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Development progress of Motiv-ARC) Implementation of Motiv-ARCHE v 1.0
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Development progress of Motiv-ARC) Implementation of Motiv-ARCHE v 1.0

Tag service of heritage element and
contents

Etiquetas de los puntos de interés

Nombre etiqueta Predefinido Editable Autor Editar liminar i i
o B o n O E———— (1] Etiquetas de los contenidos
manusaritn ] v sooyn v motivarchapp@motivarch.online n Nembre etiqueta Predefinido Editable Autor Editar Eliminar
s s v sy . motivarchapp@motivarch.online n nifios 5 v | sy . motivarchapp@motivarch.online n
1o Himinable No ol =9 . motivarchapp@motivarch.online. n aduhos 5 v | [sooye .~ motivarchapp@motivarch.online u
pintura s v sobyo v juteck2008@hotmail.com — 5 2 R . motivarchapp@motivarch.online n
siio arqueologica 5 v | [ sooyo . motivarchapp@motivarch.online u p— s v | | sthoye . motivarchapp@matiuarch.online n
sitio natural S v sokyo . motivarchapp@motivarch.online n

MuseuCuriaPresso s v sloyo v riabragatg@gmail.com
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Summary Vuforia database

Resumen de uso (administradores)

Nombre de la base de datos Vuforia: cloud
Niimero de reconacimientos permitidos al mes: 1000
Nimero permitido de targets a registrar: 1000
Niimero de peticiones permitidas a realizar: 100000
Nimero total de peticiones realizadas: 0

Im3genes fallidas Vuforia Im3genes fallidas Vuforia
@ Imigenes i
scivs Imsgenes
® Imigenes scivas
inactivas.
Imgenes
inacivas|
Imigenes
procesindase
Imigenes
alidas
0 k1l 0 50
Estado de las im3genss en I base de datos de Estado de las imiganes en Ls base da datos de
Vuforia Vuforia
® Reconcome... -
@ Resonocimie.
Otner

del mes anterior|

Reconocimientos
delmes

Reconocimientas
totales

[ 1,000 2,000 3,000




Development progress of Motiv-ARCHE

Implementation of Motiv-ARCHE v 1.0
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Activation AR by image and
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Implementation of Motiv-ARCHE v 1.0

“ Web and mobile application
“ Implemented services

" AR activation

" Tools of motivation and acceptance Lanidne
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Development progress of Motiv-ARQ)

Motivation
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Implementation of Motiv-ARCHE v 1.0

Tools of motivation and acceptance

Taken and adapted from [65]
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Project progress

“  Contributions
“ Development progress of Motiv-ARCHE
®  Video Motiv-ARCHE
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Project progress

Video Motiv-ARCHE

Augmented reality by image recognition
https://os5.mycloud.com/action/share/f7effb31-8b92-419c-ac8a-2155dcc6db31

Augmented reality by geographical position
https://0s5.mycloud.com/action/share/04443c1f-58e0-4fel-abl17-463fe8f83898
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Future work

" Implementation of adaptive services
“ System tests

“ Application review
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Implementation of adaptive services
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Future work

“ Implementation of adaptive services
®  System tests

“ Application review
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System tests

“ Acceptance test

“ Adaptation test

" Usability test
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Future work

“ Implementation of adaptive services
“ System tests

" Application review
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Application review- Spain

Museu Medieval La Curia -
Presso de Castello
d'Empuries

Museu de la Pesca de Amics de Riba-Roja d'Ebre
Palamés els Forn d'oli de Ginebre

MUSEU
HISTORIA
MEDIEVAL

DE LA CURIA-PRESO, s. XIV
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Application review- Colombia

Museo Colonial Museo Iglesia Santa Clara
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