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Abstract. Advances in Cultural Heritage (CH) representation and presentation 

technologies are explored concerning new potentials brought by the gaming in-

dustry. These include the use of digitisation technologies for the creation of real-

istic digital assets, educational gaming concepts, and immersive technologies. In 

this context, it is shown how the creative sector can exploit these potentials in 

novel educational and gaming experiences, inspired by CH. The aim is to enhance 

the way that cultural content is experienced in the digital world, to present, and 

to valorise intangible dimensions and, ultimately, exploit technological advances 

to enhance our understanding, appreciation, and preservation of tangible and in-

tangible heritage. 
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1 Introduction 

Traditional Crafts (TCs) exhibit tangible and intangible dimensions. Tangible dimen-

sions regard craft articles and products, materials and tools, as well as natural resources, 

built workshops, and workplaces. The tangible, or material, aspect of TCs is evident in 

their practice, where materials are transformed with the use of tools. At the same time, 

intangible dimensions as skill and technical knowledge are intimately involved in this 

process, evidencing that “crafts are probably the most tangible of intangible heritage” 

[40]. Moreover, craft artefacts reflect the socio-historical content of the communities, 

times, and places within which they were developed, reflecting their history, values, 

collective memories, and oral traditions. TCs are part of the history and economic life 

of the regions and communities in which they flourish. As Kurin points out, long-stand-

ing market or exchange economy systems have an impact on geographical regions and 

networks [17] and reveal the way for sustainable development. 

mailto:danae.kaplanidi@gmail.com
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In the Mingei project [24], we focus on representing tangible and intangible content 

due to TCs [45], to enhance the appreciation and value of a cultural visit. This is strate-

gized by providing educational content and engaging experience for uses prior, during, 

and after a visit. These facilitate engagement with local culture, using modern, intuitive, 

and attractive presentations that impact a wide range of audiences, including younger 

ages.  

In this work, we propose an approach towards the presentation of both tangible and 

intangible CH dimensions, through an informal gaming context. This context offers 

learning potentials through immersion in a virtual setting that enables exploration of 

the past, the inspection of tangible artefacts, and the engagement in activities that trans-

mit intangible dimensions.  

2 Related work  
2.1 Representation and digitisation for CH preservation 

In the past decades, the evolution of technologies for CH preservation and presentation 

regarded mainly Semantic Web technologies for preserving knowledge and digitisation 

technologies for preserving material dimensions. Semantic technologies and ontolo-

gies, in particular, are nowadays standard tools in CH. There is a significant history of 

pertinent approaches in CH, since the pioneering work of Europeana [13], which trig-

gered the model of CH with semantic technologies in 2007 [10]. We distinguish three 

phases of the adoption of semantic technologies in the CH sector. During the first phase 

(2000-2010), projects relied mostly on existing approaches to knowledge classification, 

stemming from the library and archival science. During the second phase (2010-2015), 

the focus shifted towards richer, event-centric representations, in response to the reali-

zation of the drawbacks and scarce utility of object-centric representations (the class 

Event is one of the basic classes that the Europeana Data Model [10]). Finally, during 

the third phase (2015, today), we are observing significant changes supported by the 

development of new representations of CH artefacts, based on new digitization tech-

niques, able to exploit the above-mentioned technological advances [8].  

2.2 Digitization approaches for tangible CH 

Approaches towards the digitisation of CH components initially focused on artefacts 

and monuments of material heritage. With the evolution of digitisation technologies, in 

the CH sector, efforts have been made to standardize the digitization process, providing 

guidelines on how to digitize books and documents as well as objects and monuments 

of CH [12] [4] [7] [1] [18]. Guidelines regarding file management, digital preservation, 

online publication, and Intellectual Property Rights (IPR) management can be found 

through the MINERVA EU funded Thematic Network (IST-2001-35461), whose Web-

site and handbook [23] comprise a valuable starting point for these matters, as well as, 

the foundation of online heritage repositories, such as Europeana [13]. Digitisation 

guides and good practice guidelines [11],[4] are now the norm in photographic docu-

mentation. 
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Among digitisation technologies, the most relevant to this work is the 3D reconstruc-

tion, defined as the process of capturing the shape and appearance of a physical object. 

The proliferation of surface digitisation technologies streamlined the 3D digitisation of 

artefacts and monuments. Digital 3D models of artefacts have a wide range of uses, 

from conservation and preservation to reunification of dispersed heritage [1]. The ca-

pabilities of the individual technologies vary in terms of several criteria that must be 

considered and balanced when deciding on the digitization strategy [1]. The 3D recon-

struction of physical objects has been improved with laser scanning and photogramme-

try, which enable digitizing tangible artefacts for cultural heritage and archaeological 

sites. Each methodology proposes a different approach to face the challenge of digiti-

zation for visualization or preservation purposes. 

2.3 Advances in the gaming industry  

The gaming industry has proposed game genres for creating types of gameplay that 

could increase the engagement of players with the game scenario. The ultimate goal is 

the illusion of natural immersion in a way that avails a “sense of place” [19] and pro-

vides the context of the targeted experience.  One of the most relevant game genres is 

fantasy role-playing games, which are leisure activities that entail a unique form of 

play. The game is not competitive, has no time limits, has no score-keeping, and, has 

no finite definitions of winning or losing. Fantasy role-playing games are not merely 

for players to play well nor to "win". Instead, the goals are survival, knowledge, skill 

acquisition, and character development [43].  In the context of role-playing games, the 

creation of 3D models of real-world scenes has always been an attractive topic in the 

game industry. According to [28] building virtual 3D scenes has always required tal-

ented people with artistic sense, specialized and expensive software, strong computa-

tional resources for photorealistic visualization, and significant manual effort. This pro-

cess includes the acquisition and usage of several visual references such as concept art 

and photographs [35] [34]. Realistic productions rely heavily on photographs, with 

higher budget games investing in field trips during the preproduction phase to capture 

authentic photographs on location [31] [36]. Until recently photogrammetry was only 

used sporadically in game development as the dense millions of polygons meshes gen-

erated by these processes are highly unsuitable for real-time rendering.  

The announcement of EA DICE in May 2015 that its new flagship title “Star Wars: 

Battlefront” would rely heavily on photogrammetry to capture the franchise’s ac-

claimed settings [33] was a radical change to game development. Faced with the 

challenge of capturing the well-established visual style of Star Wars, the team opted for 

photogrammetry to recreate not only props and outfits previously used in the movies 

but also the epic locations that are familiar to Star Wars fans [5]. The creation of real-

istic photogrammetry scans is still computationally demanding, requiring high-end 

computers and many hours of processing time. Thus, as demonstrated by [2], populat-

ing extensive game worlds with photogrammetry assets demands larger-scale solutions. 

Another consideration is the need to manually post-process photogrammetry recon-

structions, including cleaning, re-texturing, etc. [3]. It is foreseen that photogrammetry 

will be extensively used for creating realistic assets, due to reconstruction realism and 
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reduction of production costs [29]. Furthermore, it is conceivable that 3D art will follow 

the evolution of painting. In painting, the primary goal of the artists of the past centuries 

was to create a visually convincing replication of the real world. Then with the evolu-

tion of photography, it was made apparent that in the future the work of the painter will 

be replaced by one of the photographers. This fact resulted in an evolution in art mainly 

because artists were relieved by the burden of realism and allowed to explore their cre-

ativity to create novel forms of artistic expression resulting in the modern art revolution 

[21]. 

2.4 This work 

In this work, an attempt is made to merge different worlds, the world of scientific rep-

resentation of CH and the world of the gaming industry. We assert, that the third phase 

of knowledge representation technologies and 3D digitisation strategies combined with 

the advances of the gaming industry (new Game Development Engines, usage of 3D 

reconstructions for gaming, new gaming genres, etc.) can support a new form of CH 

powered innovation. This could support the creation of appealing demonstrations 

through an informal gaming context, where entertainment and knowledge join forces 

to increase our understanding of our cultural heritage. The workflow presented in this 

research work is rooted in the requirements set by the Mingei Project [27] and follows 

the defined approach for knowledge representation and presentation [44] 

3 The Island of Chios game concept and implementation  

The game provides information regarding the historic period of the medieval occupa-

tion of Chios and more specifically regarding the socio-historic context of mastic cul-

tivation and the creation of the first settlements resulted in the formulation of the so-

called mastic villages. The game is based on the third-person action principles (a third-

person game is a game in which the player character is visible on-screen during gaming 

[46]), and navigation in an open 3D environment where only the restrictions of the sea 

around the island exist, together with limitations related to the angle of the terrain sur-

face.  The proposed, by this work, implementation approach contains the following 

activities: (a) study of history and definition of a scenario for the game, (b) basic 

knowledge acquisition & 3D reconstructions of heritage sites, (c) knowledge represen-

tation, (d) semantic export and creation of game assets, (e) terrain implementation and 

(f) implementation of the main game concept and mini-game scenarios.  

3.1 Game scenario and objective  

The game scenario is built on top of the history of Chios a small island on the northeast 

side of the Aegean Sea. According to [32], among others, mastic was always a great 

asset of trading for the rulers of Chios. During the Byzantine Empire (4th – 13th cen-

tury) mastic monopoly was under the emperor’s rule. From 1349 to 1566, Chios was 

under the rule of the Republic of Genoa. At that time, a trading company was founded, 

which was called Maona. Mastic was a monopoly of Maona and as a company, it had 

a very strict program regarding the production of mastic. Maona kept contracts of three, 

https://en.wikipedia.org/wiki/Player_character


5 

six, eight, and ten years with companies from Genoa, Armenia, Cyprus, Istanbul, Al-

exandria, Greece, and Syria. The transportation of the product was taking place using 

vessels that transported crates with mastic that were called ‘mastic boats’ and they 

could transfer fifteen to thirty crates. From the 16th to the 20th century, Chios was under 

Ottoman rule. The Ottomans had also the monopoly of the mastic trade but they allowed 

some facilitations for the mastic communities.  Based on this order, various settlements 

were created, houses were built to a specific architecture, while the social life of mastic 

growers was adapted to it as well. First, the “castra”, the square towers in the centre of 

fortified rectangular courtyards, were created. Later, probably within the framework of 

a wider defensive plan, it was decided that settlements would be fortified with a sur-

rounding wall equipped with round towers in the corners and with gates at the points 

where the wall met the basic roads. Most probably, the walls also enclosed undeveloped 

land, which was built later [16]. 

The main storyline of the game starts with the appearance of the player to an un-

known world in the middle of the forest. The game involves exploration of the Chios 

landscape to access historic information regarding the medieval occupation of the is-

land and through exploration learn about the cultivation of mastic and the significance 

of this product for the local population. Furthermore, the game scenario includes ex-

ploration of mastic villages each of which reveals its unique architecture, decorative 

patterns, house structures, etc. In this journey, the main ports of the island are presented, 

the transfer and export of mastic, the mastic field as the dominant cultivation of the 

island, etc. The storyline of the game is not linear and relies on the exploration decisions 

that the player is making following the principles of open-world gaming. In video 

games, an open world is a game mechanic of using a virtual world that the player can 

explore and approach objectives freely, as opposed to a world with more linear and 

structured gameplay [3]. 

3.2 Knowledge acquisition & 3D reconstructions 

PIOP is a cultural heritage stakeholder that has created a museum dedicated to Chios 

mastic with the cooperation of the Chios Gum Mastic Growers Association. Extensive 

historical, environmental, social, and craft knowledge was collected for the creation of 

the museum and is now part of PIOP’s archive. Knowledge acquisition for the specific 

game was carried out through PIOP’s archive which also includes the Chios Gum Mas-

tic Growers Association archive on the trade and industrialization of mastic. Archival 

material included scientific essays, audio recordings of local oral traditions, audio-vis-

ual documentation of craft and industrial processes, as well as digitized historical 

books. For the collection of new assets audio-visual material was produced, as well as 

3D scans of the museum’s items, the mastic tree, and open spaces such as the Chios 

Mastic Museum and mastic villages.  

The 3D reconstructions of the villages are part of the game assets and were acquired 

through on-site aerial 3D reconstruction. Their characteristic structure reveals fortifica-

tion against pirates and storage buildings at the centre of the village to guard mastic 

(see Fig 1, section 1). To do so, a dataset was created containing aerial images acquired 

https://en.wikipedia.org/wiki/Video_games
https://en.wikipedia.org/wiki/Video_games
https://en.wikipedia.org/wiki/Game_mechanics
https://en.wikipedia.org/wiki/Virtual_world
https://en.wikipedia.org/wiki/Gamer
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via a UAV overlooking a village. In the results (see Fig 1, section 2), building structures 

are reconstructed with fidelity and alleys, streets, and village squares are clearly out-

lined (see Fig 1, section 3). Furthermore, reconstructions of additional rural environ-

ment elements and mastic cultivation tools were made, including 3D modelling of some 

of the tools and were further post-processed to be converted to 3D assets. 

 

Fig. 1. Aerial photograph of a village (1), 3D reconstruction results (2) map view of the same 

village (3) (street map retrieved from [30]). 

 

https://youtu.be/adPDVx7RGVc 

 

https://youtu.be/15NcRlg3360 

 

https://youtu.be/9xNlrGSBfIE 

Fig. 2. Videos showing the 3D reconstruction of three mastic villages. 

3.3 Knowledge representation and authoring 

The representation of knowledge was facilitated by the Mingei Online Platform (MOP), 

which has been developed based on the Research Space (RS) [26] platform, enriched 

https://youtu.be/adPDVx7RGVc
https://youtu.be/15NcRlg3360
https://youtu.be/9xNlrGSBfIE
https://www.youtube.com/watch?v=adPDVx7RGVc
https://www.youtube.com/watch?v=15NcRlg3360
https://www.youtube.com/watch?v=9xNlrGSBfIE


7 

with features for representation, digital preservation, and dissemination of this content. 

MOP offers seamless treatment of heterogeneous data and implements a repository of 

content created in the project, inherited as a legacy from archives, as well as links to 

knowledge and assets created by third parties, and are available online. The Mingei 

Crafts Ontology (CrO) [22] was used to represent the collected knowledge on mastic 

cultivation and the relevant socio-historic context.  

 

Fig. 3. Mastic knowledge representation in MOP. 

To provide access to the authored knowledge, two routes were explored (a) runtime 

access to and (b) offline access. The first route poses several limitations mainly because 

all assets used in Unity3D should be precompiled and, thus, creating a runtime compi-

lation feature for Web-based URIs could pose extra development effort. In this work, 

the second solution was preferred. In this solution, digital assets were exported from 

the MOP in a structure JSON based format. The JSON file includes metadata of assets 

and the URIs, where assets are located on the Mingei Online Repository (see Fig. 4). 

Furthermore, it provides the relations between digital assets for the needs of the game 

and allows the game to reference digital assets from the Asset Bundle. An Asset Bundle 

is an archive file that contains platform-specific non-code Assets (such as models, tex-

tures, prefabs, audio clips, and scenes) that Unity can load at run time (see Fig 5). Asset 



8 

Bundles can express dependencies between each other; for example, a material in one 

Asset Bundle can reference a texture in another Asset Bundle [42]. From the export, 

game assets were collected and pre-compiled in the form of Asset Bundle files imported 

to the Unity3D project. Grouping was used to organise assets in bundles e.g. textures 

and layout data for a User-Interface screen, game scenario and texts, textures and mod-

els for pieces of the scenery, etc.  

 

Fig. 4. A JSON formatted response from the MOP. 

3.4 3D game implementation 

For the generation of the game terrain, a terraforming tool [38] was used to prepare a 

height map of the Island of Chios (see Fig 5, Section 1). A height map is a raster image 

where each pixel stores elevation data, for display in 3D computer graphics, typically 

after conversion into a 3D mesh. This map was imported into Unity3D as a 3D mesh. 

In this process, several iterations and tests were made. Each test included editing reso-

lution, terrain size, and maximum altitude in conjunction with the size of the recon-

structions. The output of this process is the development of a terrain structure that alt-

hough similar to the one of Chios, can be experienced as a game terrain (see Fig 5, 

Section 2). To this end, the final terrain is scaled down in terms of dimensions to be 

played “on foot” by a single player and at the same time have a logical distance between 

action points that can be easily covered by the player either “on foot” or using several 

portals that transfer the player in several places of the terrain. Furthermore, the game 

terrain and the player avatar are deviated from reality to enhance the “play” character-

istics (e.g. less gravity or zero gravity areas, increased player speed, increased climbing 

capabilities, etc.). Other post-processing activities include the creation of game planes 

such as roads, hills, harbours, etc. Then, the 3D reconstructions of the villages were 

integrated into the terrain considering the dimensions of the terrain, player, and recon-

structions. Fig 5, section 3, presents the placement of the Olympoi reconstruction in the 

terrain. The placement included terraforming of the surrounding to the reconstruction 

areas to eliminate any overlapping between the terrain and the reconstruction. 
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Fig. 5. A height map (image source [15]) for the Island of Chios (1), 3D Chios game terrain (2), 

Placement of Olympoi in the game terrain (3). 

3.5 Gameplay implementation 

Gameplay implementation was based on “The Explorer: 3D Game Kit” which is a col-

lection of mechanics, tools, systems, and assets for third-person action games [39]. 

Based on this framework several components of the kit related to character animation 

and rendering, terrain navigation through teleports (see Fig. 6 left), areas unlock, etc. 

were reused. The implementation was initiated through the formulation of the main 

game environment and routes within the environments and then moved to the 3D mod-

elling of specific areas of the landscape. These areas were created with imaginary scen-

ery build with assets from the Unity3D asset store [41] and reconstructions of (a) mastic 

villages, (b) rural sceneries, (c) mastic trees, and (d) mastic tools. In the case of 3D 

reconstructions, Level of Detail (LOD) post-processing [20] was performed to ensure 

that game assets do not pose extremely high GPU rendering prerequisites.  

For demonstration purposes, a scenario was created and recorded following the path 

of a user from game start until the discovery of two main points of interest (a) the mastic 

field and (b) the village of Olympoi to experience its architecture (see Fig. 6 right).  
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https://youtu.be/fsEgKhMydJw 

Fig. 6. Setting transition points through teleports (left), mini video from the main game plot 

(right). 

4 Discussion and future work 

In this work, we provided evidence regarding the exploration of the third era of 

knowledge representation technologies and 3D digitisation strategies combined with 

the advances of the gaming industry to support a novel form of gaming experiences 

powered by tangible and intangible CH. To this end, the creation of the Chios explora-

tion game was presented which is a fantasy role-playing game situated at the medieval 

island of Chios infused with 3D reconstructions of CH sites, validated and semantically 

represented knowledge and enhanced immersive experiences. During game creation, 

state of the art technologies from the CH sector and Gaming Industry were used and 

thus the game heavily relies on 3D game platforms and game building tools, 3D recon-

struction technologies for content regarding places of historical significance and tradi-

tional terrain building and gameplay concepts. At the same time, the semantic repre-

sentation of knowledge provided ready to use structured knowledge representations that 

made easier the integration of knowledge in the form of precompiled asset bundles thus 

enhancing traditional approaches considering that content authoring is happening in an 

external platform accessed by anyone including scientists and curators.  

Regarding future work, the prototype will be first evaluated by experts employing 

not only traditional usability evaluation guidelines, such as Nielsen’s heuristics [25] but 

also domain-specific guidelines for games [6, 14]. The expert-based evaluation will be 

followed by user testing, aiming to assess not only usability but the entire user experi-

ence, thus studying issues about game enjoyment and flow [37], as well as the overall 

learning experience an aspect of particular importance in serious games [9]. This game 

is a technology exploration created in the context of the Mingei H2020 project and it is 

a candidate for its inclusion in the pilot setup of the project in the Chios Mastic Mu-

seum. An additional research direction that could be pursued would certainly include 

the concept of a multiplayer online role-playing game, which are video games that com-

bines aspects of role-playing video games and multiplayer online games. In such a game 

context, multiple users could be spawned in different parts of the island and competitive 

collaborative learning experiences could take place. This, of course, requires further 

https://youtu.be/fsEgKhMydJw
https://en.wikipedia.org/wiki/Video_game
https://en.wikipedia.org/wiki/Role-playing_video_game
https://www.youtube.com/watch?v=fsEgKhMydJw
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development and effort but it is foreseen that will contribute to the educational value 

and exploitation potential of the presented concept.  

Acknowledgements  

This work has been conducted in the context of the Mingei project that has received 

funding from the European Union’s Horizon 2020 research and innovation programme 

under grant agreement No 822336 

References 

1. 3D-ICONS project, “Guidelines & Case Studies”, 2014. 

2. Azzam, J. (2017). Porting a real-life castle into your game when you’re broke. GDC 2017. 

Retrieved from http://www.gdcvault.com/play/1023997/Porting-a-Real-Life-Castle (ac-

cessed on 16 January 2020). 

3. Bishop, L., Chris, C., & Michal, J. (2017). Photogrammetry for games: Art, technology and 

pipeline integration for amazing worlds. GDC 2017.  

4. Brosseau, K., Choquette, M., & Renaud, L. (2006). Digitization Standards for the Canadian 

Museum of Civilization Corporation. Available online: http://museumsassn.bc.ca/wp-con-

tent/uploads/2015/01/smcc_numerisation-cmcc_digitization-eng.pdf (accessed on 16 Janu-

ary 2020). 

5. Brown, K., & Hamilton, A. (2016). Photogrammetry and “Star Wars Battlefront.”. In GDC 

2016: Game Developer Conference. 

6. Brown, M. (2008). Evaluating computer game usability: Developing heuristics based on user 

experience. In Proceedings of IHCI conference (pp. 16-21). 

7. CARLI Digital Collections Users’ Group, “Guidelines for the creation of digital collections, 

Consortium of Academic and Research Libraries at the University of Illinois”. (2017) (ac-

cessed on 16 January 2020). 

8. D'Andrea, A., Niccolucci, F., Bassett, S., & Fernie, K. (2012, September). 3D-ICONS: 

World Heritage sites for Europeana: Making complex 3D models available to everyone. In 

2012 IEEE International Conference on Virtual Systems and Multimedia (pp. 517-520). 

9. De Freitas, S., & Oliver, M. (2006). How can exploratory learning with games and simula-

tions within the curriculum be most effectively evaluated?, Computers & Education, 46(3), 

249-264. 

10. Doerr, M., Gradmann, S., Hennicke, S., Isaac, A., Meghini, C., & Van de Sompel, H. (2010, 

August). The Europeana data model (EDM). In World Library and Information Congress: 

76th IFLA general conference and assembly (Vol. 10, p. 15). 

11. ETH Library's Best Practices in Digitization (DATE). Available online: https://www.li-

brary.ethz.ch/en/ms/DigiCenter/Best-Practices-in-Digitization (accessed on 16 January 

2020). 

12. ETH-Bibliothek, “Best Practices Digitization” (Version 1.1, 2016). 

13. Europeana: https://www.europeana.eu/en 

14. Federoff, M. A. (2002). Heuristics and usability guidelines for the creation and evaluation 

of fun in video games (Doctoral dissertation, Indiana University). 

15. Height Mapper:  https://tangrams.github.io/heightmapper/ 

16. Kallinikidou, A. (2017) Chios Mastiha Museum. Athens: Piraeus Bank Group Cultural 

Foundation. 

17. Kurin R., (2017), A Conversation with Richard Kurin, on The Routledge Companion to 

Intangible Cultural Heritage, edited by Michelle L. Stefano and Peter Davis, (p.p. 40-45), 

Routledge, UK 

http://www.gdcvault.com/play/1023997/Porting-a-Real-Life-Castle
https://www.europeana.eu/en
https://tangrams.github.io/heightmapper/


12 

18. L. Donkin (2001), “Crafts and Conservation”, Synthesis Report for ICCROM. 

19. L. Puhol-Tost, E. Champion (2012), Evaluating Presence in Cultural Heritage projects, IJHS 

Journal, Volume 18, pp. 83-102. 

20. Luebke, D., Reddy, M., Cohen, J. D., Varshney, A., Watson, B., & Huebner, R. (2003). 

Level of detail for 3D graphics. Morgan Kaufmann. 

21. Maximov, A. 2017. Future of Art Production in Games. GDC 2017: Game Developer Con-

ference.San Francisco: UBM Tech. 

22. Meghini, C., Bartalesi, V., Metilli, D., Partarakis, N, Zabulis, X. (2020, April 7). Mingei 

Ontology (Version 1.0). Zenodo. http://doi.org/10.5281/zenodo.3742829 

23. MINERVA (2003), Ministerial Network for Valorising Activities in digitisation, “D6.2. 

Good Practice Handbook”.  

24. Mingei-project: http://www.mingei-project.eu 

25. Nielsen, J. (1994). Heuristic Evaluation. In J. Nielsen and RL Mack, Usability Inspection 

Methods, pp. 25-63 

26. Oldman, D., & Tanase, D. (2018, October). Reshaping the Knowledge Graph by connecting 

researchers, data and practices in ResearchSpace. In International Semantic Web Conference 

(pp. 325-340). Springer, Cham. 

27. Partarakis, N., Zabulis, X., Antona, M., & Stephanidis, C. (2020). Transforming Heritage 

Crafts to engaging digital experiences. In Visual Computing for Cultural Heritage (pp. 245-

262). Springer, Cham. 

28. Parys, R., & Schilling, A. (2012, October). Incremental large-scale 3D reconstruction. In 

IEEE International Conference on 3D Imaging, Modeling, Processing, Visualization & 

Transmission (pp. 416-423). IEEE. 

29. Photomodeler Technologies, How Is Photogrammetry Used in Video Games? (2020) 

https://www.photomodeler.com/how-is-photogrammetry-used-in-video-games/: accessed 

July 2020 

30. Purgi village on Open Street Map: https://www.openstreetmap.org/direc-

tions?from=38.2470313%2C%2025.9422563#map=15/38.2395/25.9452, accessed 

17/7/2020 

31. Ryckman, M. (2016, April 15). Exploring the graffiti of the division. Ubiblog. Retrieved 

from http://blog.ubi.com/exploring-the-graffiti-of-the-division-interview-with-amr-din  

32. Savvidis, D. (2000) Chios Mastic Tree. Thessaloniki: Kyriakidis Bros S.A. Publications. 

33. Starwars EA (2015, May 19). How we used photogrammetry to capture every last detail for 

Star Wars Battlefront. StarWars EA. Retrieved from http://starwars.ea.com/starwars/battle 

front/news/how-we-used-photogrammetry 

34. Statham, N. (2020). Use of photogrammetry in video games: a historical overview. Games 

and Culture, 15(3), 289-307. 

35. Statham, N. (2020). Use of photogrammetry in video games: a historical overview. Games 

and Culture, 15(3), 289-307. 

36. Steinman, G. (2014, August 7). Far Cry 4—Vice Dev Diary & Quest for Everest.UbiBlog. 

Retrieved from http://blog.ubi.com/far-cry-4-vice-developer-diary-quest-for-everest (ac-

cessed on 16 January 2020). 

37. Sweetser, P., & Wyeth, P. (2005). GameFlow: a model for evaluating player enjoyment in 

games. Computers in Entertainment (CIE), 3(3), 3-3. 

38. Tangram Heightmapper: https://tangrams.github.io/heightmapper/ (accessed on 16 January 

2020). 

39. The Explorer: 3D Game Kit: https://learn.unity.com/project/3d-game-kit (accessed on 16 

January 2020). 

40. UNESCO. Traditional craftsmanship. Available online: https://ich.unesco.org/en/tradi-

tional-craftsmanship-00057 (accessed on 16 January 2020). 

41. Unity3D asset store: https://assetstore.unity.com/  (accessed on 16 January 2020). 

http://doi.org/10.5281/zenodo.3742829
http://www.minervaeurope.org/structure/workinggroups/goodpract/document/bestpracticehandbook1_2.pdf
http://www.minervaeurope.org/structure/workinggroups/goodpract/document/bestpracticehandbook1_2.pdf
https://www.photomodeler.com/how-is-photogrammetry-used-in-video-games/
http://blog.ubi.com/exploring-the-graffiti-of-the-division-interview-with-amr-din
http://starwars.ea.com/starwars/battle
http://blog.ubi.com/far-cry-4-vice-developer-diary-quest-for-everest
https://tangrams.github.io/heightmapper/
https://learn.unity.com/project/3d-game-kit
https://ich.unesco.org/en/traditional-craftsmanship-00057
https://ich.unesco.org/en/traditional-craftsmanship-00057
https://assetstore.unity.com/


13 

42. Unity3D manual, Asset Bundle definition, Retrieved from https://docs.unity3d.com/Man-

ual/AssetBundlesIntro.html (accessed on 16 January 2020). 

43. Waskul, D. D. (2006). The role-playing game and the game of role-playing. Gaming as Cul-

ture: Essays on reality, identity and experience in fantasy games, 19-38 

44. Zabulis, X.,  Meghini, C.,  Partarakis, N.,  Beisswenger, C. , Dubois,  A., Fasoula, M., Nitti, 

V., Ntoa, S.,  Adami, I.,  Chatziantoniou, A., Bartalesi, V., Metilli, D., Stivaktakis, N., 

Patsiouras, N., Doulgeraki, P.,  Karuzaki, E. Stefanidi, E., Qammaz, A., Kaplanidi, D., Neu-

mann-Janßen, I., Denter, U., Hauser, H., Petraki, A., Stivaktakis, I. , Mantinaki, E., Rigaki, 

A., Galanakis, G., “Representation and Preservation of Heritage Crafts”, Sustainability, 

12(4), 1461, 2020, doi: 10.3390/su12041461.  

45. Zabulis, X.,  Meghini, C., Partarakis, N.,  Kaplanidi, D. , Doulgeraki, P., Karuzaki, E., 

Stefanidi, E.,  Evdemon, T. , Metilli, D., Bartalesi, V., Fasoula, M., Tasiopoulou, E., Beiss-

wenger, C.,  "What is needed to digitise knowledge on Heritage Crafts?", Memoriamedia 

Review, 4(1):1-25, 2019, ISSN 2183-3753.  

46. "Know Your Genres: Third-Person Shooters - Xbox Wire". news.xbox.com. Retrieved 2020-

07-17. 

 

 

https://docs.unity3d.com/Manual/AssetBundlesIntro.html
https://docs.unity3d.com/Manual/AssetBundlesIntro.html
https://www.mdpi.com/2071-1050/12/4/1461
http://memoriamedia.net/pdfarticles/EN_MEMORIAMEDIA_REVIEW_Heritage_Crafts.pdf
https://news.xbox.com/en-us/2015/10/09/games-know-your-genres-third-person-shooters/

