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This paper considers the use of Augmented Reality (AR) as a means of providing interpretation and visualisations of intangible cultural heritage and developing place-based interpretation.  The magical and mystical folklore of The Mabinogion provide opportunities to develop augmented and animated imagery that can be overlaid on real and present places in Wales.  The study reviews the AR technology that is available together with the emerging applications that are providing the basis for place-based interpretation. 
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1. Introduction
The interpretation of cultural heritage through Augmented Reality (AR) applications has been developing over the past few years. According to Hunter (2017) “AR is a distinct technology. While VR brings you into the digital world, augmented reality brings digital information into your world – and overlays it onto the physical environment around you”. AR provides the possibility of overlaying what is visible at a location with an interpretation of what the site may have looked like during previous periods, or using re-created landscapes, buildings, characters, actions, events, using sounds as well as visuals and animation for a modern twist on storytelling.  
Applications currently developed offer solutions for the interpretation and visualisation of physical objects as part of exhibitions within a museum or gallery setting with a focus on enhancing exhibition pieces; and also, within outdoor spaces such as urban landscapes, or heritage sites, which in general take the form of visual overlays using photographic material or animated recreations of objects to depict how the sites looked in the past.  

This study aims to consider the viability of creating similar applications and solutions for the interpretation of intangible heritage, such as folklore and legends, which often contribute to cultural identity and have a relationship to a place. The body of work that is The Mabinogion, a set of medieval mythical stories based in places across Wales, provides an opportunity for exploration on how such intangible cultural heritage can be interpreted using the most modern of technologies, augmented reality.
2. methodology
Case studies of applied projects rather than implied theory of place based interpretation were prioritised, using academic and industry based reference material. It was necessary to explore the technology being used to implement place-based interpretation as this could influence the application of the interpretation. In the same vein, the scope of the sites and the imagery that The Mabinogion present needed to be considered and explored in order to gauge what the future opportunities and constraints of such place-based interpretation could be.  The study was therefore split into two sections:
1. AR technology and applications used for placed-based interpretation

This section was researched through desk based research reviewing academic papers and examples within industry in order to gain an understanding of what technology, and its associated infrastructure requirements are being developed and implemented in the field.   

A site visit was conducted to the National Museum Wales Cardiff to experience and evaluate a new AR experience which has been operational for three months.  This provided first-hand experience of specialist AR equipment being used in situ, albeit in an indoor setting, with AR animated overlays being used to enhance the visual experience of existing exhibitions such as dinosaur skeletons, roaming character animations such as sharks swimming within the area, and also augmented environmental scenes within the gallery setting. 
2. Scope of place-based aspects and imagery of the Mabinogion
This section incorporated site audits, at three named sites within the Mabinogion, in West Wales, being selected as potential test sites. The audit collated information relating to the access to the site (permissions, roads and paths); grid references noted for future GPS linkages; mobile phone coverage, and visual aspects such as landscapes, flora and any distinguishing features of the site.  
The tales of The Mabinogion were studied to gain an understanding of the stories themselves, the relevance of named places, and the imagery that is currently presented. Translated versions of the manuscripts, online interpretations, podcasts and academic studies, together with posters, games, artwork, and animation were reviewed to gauge relevance of place within the current presentation of the stories.  

3. CRITICAL AND CONTEXTUAL REVIEW
Whilst reviewing the application of AR within the field of cultural heritage interpretation it was deemed appropriate for this part of the study to concentrate the investigation on concepts such as ‘place-based’ with a view of exploring what kind of AR approaches have developed and what are the future opportunities.  
Westin (2018) states that “AR can thus present an alternative commentary to our public spaces where many pasts can co-exist with the presence. As Govilkar and Amin write, AR ‘makes explicit the implicit’, meaning that it gives body, place and context to information that otherwise can appear abstract or intangible” (2015, p.12), and goes on to say; 

Place-aware mobile technologies have the potential to challenge the idea that historical data is best presented for passive consumption. What this technology promote instead is an experiential model of knowledge built upon agency, dialogue and informed choice.
Two examples cited in this paper (Westin 2018) are: the Ghosts in the Garden, based in Bath (UK), a GPS-triggered history-game prototype “that allowed the visitor to freely explore a narration of the garden through concealed locative media” and Jewish Time Jump: New York, a place-based GPS AR time travel history game for mobile devices which used a multi-media, game-based approach, as the role of journalist, the student’s travels back in time to retrieve stories from the past. The game is played on location in Greenwich Village, New York, set in 1909 and 1911, and uses media from the early twentieth century layered on top of contemporary spaces through GPS. Westin concludes his article in saying that;

AR, in the presented projects, acts as a commentary on the physical world, both in highlighting what is no longer there, what has no physical presence, and in giving voice to the stories of disenfranchised group … However, a shift towards digital layers of information should not be seen as an abandonment of the physical for the virtual. A place gains strength through narrations, it becomes humanised and vivified through socio-cultural connections – just as a narrative gains strength, becomes humanised, by being rooted in place.
With such examples we can see that ‘place’ can play an important role in the engagement with stories.  Furthermore, the example of a game being used as the engager is worth further investigation and as Squire et all (2007) identified that “place-based approaches seek to connect students to the history, culture, and social life of places, making learning consequential for its participants.” (p.268)  and goes on to say; 

On the surface, games, as imaginative context may seem antithetical to such place-based approaches, but games (much like historical fiction or science fiction) can immerse learners in deeper experiences of a place than might be otherwise possible. 

Squire noted that through one game development project the students exploring the community which The Greenbush Game was based on gradually moved beyond map coordinates; 
to a ‘sense of place’, learning the meanings that transform a space into a cultural place. At first students saw people, buildings, landscapes, and traffic as they walked around, but repeated observations created a deepening pattern of community. (p. 282).

Squire’s research into game-based learning makes reference to “interactive stories … inhabited by players and interactive experiences of place” (p. 289) and that “a key educational property of games could be their ability to provide transformative experiences, that is, experiences that transform or provide a new framework for understanding phenomena.” 

What is apparent through this review is that games may be an effective way of engaging and building upon and deepening peoples understanding and appreciation of places and this may be true for intangible places.
When reviewing the application of AR for cultural heritage interpretation the research highlighted its integration with broader aspects such as tourism. From the systematic literature review, compiled by Yung (2017) it is suggested 

Whether it is in the context of education, marketing, cultural heritage, or sustainability, the technology offers novel and interactive avenues for dissemination of information which have previously been impossible.
Interestingly, he makes specific mention of it being an ‘experience enhancement’;  

… that AR, in the context of being a tourism experience enhancement, has been gaining traction in the heritage and museum setting. In settings where there are large disseminations of information such as art galleries and museums, the use of AR was well received. 

It would seem that there is scope of using AR to engage, enhance, and elevate place-based interpretation of cultural heritage, deepening the understanding, appreciation and experience of place. The review highlights that games are an effective medium to engage and build interest and involvement, and undoubtedly there are opportunities to integrate gaming activity within AR to create and sustain engagement and interactivity with narratives and stories of place, the intangible as well as the tangible.  This provides an exciting base for the further investigation as to whether the stories of the Mabinogion could be presented and experienced as a form of place-based interpretation through the medium of AR.
4. PROJECT SPECIFIC RESEARCH
AR Technology

The technology currently available to provide AR experiences in place-based interpretation, include mobile devices such as mobile phones and tablets coupled with GPS technology, and what with the continued increase in usage of such technology, accessibility is becoming more available. Coupled with this, there are examples of specialised mobile AR equipment, in the form of hand-held devices, providing audio and visual site specific interpretation within museums, heritage centres and city centres; with headsets and glasses also being developed, which perhaps will offer the ultimate AR experience. Hunter (2017) states; 

that phones and tablets work for AR. They are absolutely and without question the best solution for most use cases right now. Still, they are not ideal from a user interface standpoint. Walking around with a phone in front of your face can present a safety hazard (p. 57). 

Whilst this section of the study looks at the broad technological requirements for place-based AR interpretation there are some specific considerations that have been noted. For instance, Hunter (2017) highlights that;

SLAM (simultaneous localization and mapping) is a series of mathematical computations that enable, indoor mapping - something that will be critical for AR to move beyond just individual objects and into whole spaces and systems… what it provides here is an underlying technology that enables augmented reality in unknown environments … As of June 2016, AR engine developer Kudan released an AR Engine with SLAM that works without preregistration of the environment you’re tracking. That opens up the ability to visualize 3D objects virtually anywhere, whether you’re walking down the street, in a park, or in a shipyard. You don’t need a graphic trigger. There are no markers. It works well in low light conditions.
This has relevance to place-based interpretation if the application is outdoor or in open spaces. Whilst this study is primarily looking at the scope of outdoor and open space sites, it does not preclude the possibility of using AR technology within closed spaces such as rooms within buildings, i.e. at home or public buildings such as museum, heritage or community centres or tourism attractions.
Another consideration is that of the operating infrastructure as Patterson (2015) identified, such as the requirement for “an integrated cloud framework and 5G”, highlighting that progress is being made with technical issues such as bandwidth and latency stating that; 

with augmented reality headset, for example, real-life visual and auditory information has to be taken in through the cameras and sent to the cloud for processing, with digital information sent back to be precisely overlaid onto real-world environment, and all this has to happen in less time than it takes for humans to start noticing lag (less than 100ms). 
The Mabinogion – an introduction
The Mabinogion are a collection of stories based in Wales and with their precise period being unknown, but according to Davies (2007) “Their roots lie in oral tradition, and they evolved over centuries before reaching their final written form”, being recorded through the early prose and literacy of the 14th Century through two known manuscripts, the White Book of Rhydderch (c.1350) and the Red Book of Hergest (c.1400). The tales are mythical and magical in nature and have continued to stimulate the imagination and interest of generations over time. There have been various translations and interpretations of the early manuscripts and the tales have influenced many poets, authors, animators and playwrights, thus projected to a variety of audiences.  
The imagery that has been presented to date has been reviewed, much of which focused on the characters within the tales and thus offering sufficient reference material for future AR animation overlay.  Interestingly, in relation to ‘place’, there are a number of sites which are named within the manuscripts which can be identified as existing places within the modern geography of Wales, thus offering a real opportunity for exploration.  Siewers (2005) comments that “This narrative theme is firmly anchored to actual places in the land of Wales.” (p.10) and goes on to state that: 

the plot, setting and characters revolve around the landscape of Dyfed, cycles of season, and union of Otherworld and natural landscapes. The focal point is the mound that is portal to the Otherworld at the prince’s court. (p.12) 

Davies (2007) introduces the Mabinogion stories as ‘Dragons, witches, and giants live alongside kings and heroes, and quests of honour, revenge, and love are set against the backdrop of a country struggling to retain its independence‘. All this could add a unique dimension to the development of the placed-based AR interpretation of the tales, linking them to actual sites, the natural landscapes and the magical, the tangible and the intangible, the real and the digital.  
5. RESULTS

5.1 AR technology and applications used for placed-based interpretation

Davies (2014) in his study of on-site digital heritage interpretation identified the strengths and weaknesses of AR technology, albeit in the context of World Heritage Sites, there are some interesting and transferable insights:

	Table: 1 Augmented Reality (AR) technology summary (Davies 2014)

	Strength
	Weakness

	Non-intrusive - good for site preservation
	Have to download app- if self-guided

	Enhanced visitor experience- new information/access to content
	If on loan- deposit required (very expensive equipment)

	Interactive/embodiment
	Compatibility

	New/quirky
	High level of investment

	Record usage statistics
	Connection required

	Accessible across demographics
	Data intensive

	Increase access- overcome limits of visual accessibility
	With a focus on the digital screen, visitors may fail to look at the real physical site in as much detail


Davies provides two examples of established initiatives; an AR trail in Bordeaux, France which was preloaded on devices which were hired by the local tourism association. The loaned iPad and headphones used GPS to direct the user on a trail for up to 2.5 hours across 9 sites with the AR bringing statues to life and providing 3D reconstructions of the sites in the 18th Century. The second example,  a 3D AR virtual guide aimed to “Revitalise the square as a public space with new high-tech content that has created an open air virtual museum” in Sibenik, Croatia in the form of an app that visitors could download on their own device. This second example, highlights the importance of community engagement in the development of place-based interpretation. Davies states:

the local community was central to the design process … as a result the scheme has been very well supported and something that they are proud of.  The scheme has also led to ‘a restoration of the cultural identity in the local community’ through the local cooperation and research into their shared past (p.50). 

The following examples have very different user interfaces and some variations in the technology that they utilise, but showcase the scope of AR.  

5.1.1. Vale Tales - The Vale Trail – Vale of Glamorgan
Vale Tales is a GPS triggered, bilingual, digital storytelling app that brings the many myths and legends of the area to life with animated storyteller Iolo Morgannwg. A GPS map shows visitors where they are along each route and where they will be able to find and unlock stories. The app alerts visitors when they have entered a ‘storyzone’ and allows them to collect and listen to a tale. The stories are relevant to the location they have reached and, once unlocked, are stored in a library for them to read and listen to again. 
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Fig. 1 Vale Tales.  Images and information from: 
http://jamcreativestudios.com/index.php/portfolio_page/vale-tales/ 
The Vale Tales are an example of a growing trend in the cultural heritage interpretation sector, providing a place-based interactive trail which can be accessible to anyone (providing they have a smart phone with GPS capabilities and having pre-downloaded the app) which does not need specialist AR equipment. 
	5.1.2.  ARKit Portal – Apple Inc. 
The ARKit Portal being developed by Apple is possibly the most innovative as it offers the opportunity to ‘step’ from a real place into a virtual place and having 360 degree immersion. This concept of stepping into an augmented space and being able to explore the immediate space is fascinating. This would be of particular relevance to the Mabinogion what with the references to ‘Annwn’ a magical world also referred to as the ‘Otherworld’.  This application may be more in the vein of virtual reality however its scope for being place-based, only accessed when at a specific place of interest is worth considering. It is accessed on mobile devices such as phones and tablets, thus making it potentially available to a large market, and not being reliant on specialised equipment. A short demonstration video of the portal is shown on this website:   
http://www.atticusdigital.com/news/article/atticus-digital-one-best-uk-ar-developers
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Fig. 2 – ARKit Portal. Apple Inc

	


5.1.3 National Museum Wales Cardiff – ‘Museum-ExplorAR’
Since August 2018 the National Museum Wales has implemented AR ‘experiences’ within three of their exhibitions at the Cardiff museum. The technology utilised is specialist AR handheld units which have screens 20cm x 10cm, and audio output which do not require headphones. The initiative is marketed on their website (https://museum.wales/cardiff/whatson/Museum-ExplorAR/) as:

“‘Witness the museum with the magic of augmented reality (AR) animation. Pick up a handset from the Museum Shop and choose between the following experiences, available in Welsh, English or Japanese:

· Monet's Waterlily Garden Experience - Explore the inspiration for Monet's waterlilies and discover more about the paintings in the gallery; look out for Monet and the Davies sisters who collected most of what you see before you.

· Underwater Life Experience - Become immersed in an underwater world and see our collection of sea creatures come to life in the marine gallery. Explore the wonders of the deep and watch out for the shark!

· Dinosaurs and Prehistoric Creatures Experience - See some of our dinosaurs in the Evolution of Wales exhibition come to life and swim with prehistoric creatures like plesiosaurs, ichthyosaurs and ammonites“.
The handheld units were available to hire for £10 (for 90 minutes) with refundable deposit, with a suggested time of 20 minutes per experience (see Figs. 3.1-3.3)  The unit was programmed with an orienteering map indicting which location within the exhibitions the experience would be active, with physical pop-up banners within the room indicating where the experience would commence.  It would appear that the ‘experiences’ are activated by electronic markers within the fabric of the building.  The visual displays on screen incorporated 3D animation of reconstructed dinosaurs and manatee which overlay the skeletons of the static exhibition.  The animations had movement and were visually realistic and the technology allowed for the functionality of being able to roam around the display and having a 360 degree view of the exhibit.  There were additional surprises in both the Underwater and the Dinosaur experiences in that other animated creatures (not linked to any static displays) would roam within the view on-screen.  An interesting alternative was also seen within the Monet experience in that the setting of the room was augmented, with the gallery wooden floor becoming a lily-pond with a bridge, which had an animated version of Monet explaining his art.  In addition to this, at certain points within the gallery (for which the unit directed to) were two characters, played by actors rather than 3D computer animated, explaining the history of the Davies sisters and their art collections.  The animations were impressive in their detail and realistic nature, and the ability to roam and view from various angles is without a doubt a real advantage. A disadvantage of this technology could be that the units are somewhat heavy and cumbersome for them to be held up at eye level even for a few minutes. 

Consideration would have to be made of the practicableness of having a number of people operating the units at the same time in a restricted space and whether the fact that the user is focused entirely on the screen poses potential problems, and this applies to all such AR applications.
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Fig. 3.1
Marketing display on site
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Fig. 3.2
AR hand held unit
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Fig. 3.3 On screen AR overlays
5.2. Scope of place-based aspects and imagery of The Mabinogion 

Having considered the technology and the applications of place-based interpretation, the specific opportunities that the Mabinogion present were researched.  Three sites which are quoted within the Mabinogion and recorded on modern maps were selected as potential sites for interpretation with their location noted on Fig 4.1 (see Appendix A for detailed OS maps).   
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Fig. 4.1 Map of Wales showing three sites – Gorsedd Arberth, Glyn-Cuch & Frenni Fawr, all within the old county of Dyfed, also cited in the original Mabinogion manuscripts.
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Fig. 4.2 Narberth Castle in the town of Narberth (‘Arberth’ in Welsh) Pembrokeshire, offers an interesting backdrop as well as being authentically linked to the tales as being the probable site of ‘Gorsedd Arberth’ or the Court of Arberth, where the main characters of the first story, Pwyll and Rhiannon reside, and features in the other tales. 
Glyn-Cuch is referred to in the manuscripts as where there is a gateway to the ‘Otherworld’ of Annwn, a magical land. The named site in the tales could relate to that of Cych valley (or Cwm Cych in Welsh) where the River Cych flows through a wooded valley on the border of Pembrokeshire and Carmarthenshire on today’s maps. Given the nature of the valley there would be many options for the location of place-based interpretation.  Moreover, there is scope of developing animation overlays that present a magical environment. 
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 Fig. 4.3 Cwm Cych, North Pembrokeshire the likely location of ‘Glyn-Cuch’ in the Mabinogion tales.
The Frenni Fawr is featured in the tale about Macsen Wledig (thought to be the roman emperor Magnus Maximus) who has a dream of a beautiful maiden in a far off land and on his awakening he sends his men to find her.  
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Fig. 4.4 Frenni Fawr, North Pembrokeshire where Macsen Wledig’s men searched for the fair maiden.  

The audits could determine whether the sites have appropriate features to lend itself to AR, with such data influencing not only the technological solution but also informing the scope of the animation for the AR overlays, by way of would the animation focus on enhancing the existing attributes or adding completely new features. 
The results of the site audits provide some basic data on the attributes of the sites and suggested appropriate AR technology and applications:    
	Table 2: Site survey of three Mabinogion sites in West Wales with consideration of feasibility of technological and application of AR applications

	
	Narberth Castle
(Fig 4.2)
	Glyn-Cuch
(Fig 4.3)
	Frenni Fawr
(Fig 4.4)

	GPS*/Grid Reference
	SN 11157 14485
	SN 25352 38680
	SN 20300 34914

	Accessibility to site
	Off main road
	Public footpath 
	Public footpath

	Type of site
	Historic monument - peripheral area of town
	Woodland – valley floor
	Open hill top

	Natural landmarks 
	Mound above river valley
	River
	Moorland

	Man-made structures 
	Medieval castle ruin
	None
	None

	Designation i.e. listed, Conservation area, SSSI, HER**
	Grade 1 Listed – Scheduled Ancient Monument
	River
	None

	Mobile phone reception
	3G/4G
	3G/4G
	3G/4G

	Wi-fi 
	Town based provision
	None
	None

	Sounds
	Traffic in background
	River, wildlife
	Wind

	Lighting
	Light
	Dappled
	Light

	Obvious risks
	Possible trip hazards
	Soft underfoot in some conditions
	Exposed 

	Other attributes
	Close to town centre 
	Secluded rural area 
	Open vistas across the region

	Appropriate AR technology
	Specialist  equipment/ Mobile devices using Wi-fi
	Mobile devices with pre-download
	Mobile devices with GPS 

	Potential AR application
	Could form part of a town trail, linkages with local museum.
	A game – in search of Annwn the Otherworld 
	Audio and visual -telling of the tales across the region


* As on OS Maps

** https://www.archwilio.org.uk – HER (Historic Environment Record) & https://lle.gov.wales/catalogue/item/ProtectedSitesSitesOfSpecialScientificInterest/?lang=en 
Imagery of The Mabinogion

The potential imagery of the animation aspects for the AR was researched by reviewing published material such as books, posters and websites. Current provision is very much based on Celtic and Medieval symbolism and motifs, as that is the assumed era of the stories and in the interests of authenticity it would be appropriate to continue with such accepted imagery (see Appendix B for examples). 

The 2003 animated film ‘Otherworld’ offers some further reference material, however since its presentation there has been significant progress with 3D animation which provides opportunities for more realistic or indeed more magical interpretation of The Mabinogion places and characters.  
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Fig. 5.1 – Otherworld animated film
http://film.britishcouncil.org/otherworld   http://news.bbc.co.uk/1/hi/wales/2492595.stm
Comparisons could be drawn to the interpretation of such fantasies as that of Lord of the Rings and Game of Thrones, however the opportunity to animate the AR overlays presents other options, an example of which can be seen within this video; http://www.clothcatanimation.com/studio-art-challenge-game-thrones/.
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Fig. 5.2 Tales from the Mabinogion by Thomas (1984) is a children’s book which has many illustrations by Margaret Jones, depicting characters, events and some landscapes.

There is an online game called ‘Mabinogi’, whilst it does not appear to have much, if any, reference to the Welsh tales of the Mabinogion it provides some design and stylistic concepts, particularly on the visualisation of characters (Figs. 5.3 and 5.4), and the environment and landscapes presented within the game appear to be similar to those presented in fantasy games in general (Fig 5.5), however for the development of place-based AR, as explored within this study, consideration will need to be made of what is augmented and overlaid over the real place.  
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Fig. 5.3 Characters from Nexon Card Game on Android - Mabinogi-Duel
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Fig. 5.4 Mabinogi online game
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Fig. 5.5 Environment from ‘Mabinogi’ game - http://mabinogistudy.com/library/pwyll-and-arawn

6. EVALUATION AND CONCUSION

The research suggests that the developments within the technological aspects of AR is progressing well, with large corporations such as Magic Leap, Google, Facebook, Apple and Huawei making investments in both the equipment and applications of AR for industry and consumers. The recent development of smartphones being able to harness AR within their operating systems is perhaps the game changer, given that smartphones have become ubiquitous in society and thus there is scope for AR to become a part of everyday life and become mainstreamed in the near future. However, the infrastructure by way of dependencies on mobile phone reception or access to internet is perhaps not quite were it needs to be for more sophisticated and interactive AR to be experienced, but possibly AR glasses will address this to its potential.  The existing specialist AR equipment with pre- downloaded overlays, perhaps are less reliant on such infrastructure, however even these have limitations by way of needing ‘triggers’ within a space to activate the AR, and then there is the issue of how such equipment is provided for places which are not museum buildings or urban settings where interpretation providers can issue and monitor the equipment.   
As the examples within the research have shown, there are many options for the application of AR in placed-based interpretation, some of which provide for the passive observation of the story and its characters, as seen with the ExploreAR exhibitions at the National Museum Cardiff, or a more interactive game structure where participants are encouraged to explore a trail and discover points of interest as seen in the Vale Tales. Given the nature of the Mabinogion as being myths with tales of magical worlds and characters, the ARKit portal could be the answer to combining place-based interpretation and immersion, however the practical and safety elements of having it linked to certain sites would need to be considered.  
The site surveys conducted form a basis of the consideration of which of these applications would be best applied; however it would require specific testing on site to determine definitively their suitability. Both the equipment and the site will influence the designed and implemented AR animation, in that the screen size of the equipment may limit the complexity of the animation, or the ability to view augmented objects from various angles may not be possible due to roaming, latency issues. Another consideration for the animation would be the story being told on site and whether the objective is to augment the real place, with a view of the ‘Otherworld’ for example, or incorporate character overlays or a combination of both. Exploring this aspect further, examples of visual overlay for each site have been prepared using existing reference material (see Appendix B) and shown in figures 6.1-6.3.  These have been prepared by the author as very basic indicative visualisations for demonstrating the effect of overlaying designed media over a real environment and thus AR being put into practice. 
The imagery of the Mabinogion is very much based on Celtic and Medieval symbolism and motifs, as that is the assumed era of the stories and in the interests of authenticity it would be appropriate to continue with such accepted imagery.  However, there is an opportunity to develop magical 3D animation of characters and environments, letting the imagination draw on the current material but not be restricted of defined by it.  A further study through collaborative inquiry could explore options for imagery and animation styles for character and environment modelling. 
It is worth noting that given that the Mabinogion are believed to be originally a set of oral stories it would also be interesting and appropriate to see how story-telling traditions could be integrated, and thus the sound engineering of the AR should be considered of equal importance as that of the visual interpretation.  
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Fig 6.1 Narberth Castle (Fig. 4.2) overlaid with the Court of Arberth environment (Fig 5.5)
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Fig 6.2 The gateway to Annwn the Otherworld overlaid on the Cych valley (Fig 4.3)
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Fig 6.3 The maiden that Macsen Wledig was looking for near the Frenni Fawr (Fig 4.4)
Finally, in order to hone further the potential interest in place-based AR interpretation it would be necessary to consult with potential users and audiences within the fields of education; cultural heritage interpretation, including story-telling and drama; community identity; tourism; and gaming.  It is likely that each field will see different opportunities and require different solutions, but what is apparent is that AR has a role to play in place-based interpretation, be it for enjoyment, education or enlightenment of a time and place that has been or yet to be.
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APPENDIX A
OS MAPS OF THREE SITES AS NAMED IN THE MABINOGION
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APPENDIX B - IMAGERY OF MABINOGION – all from www.deviantart.com
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