Reflective Report

AR, VR, Serious Games and video for submerged archaeological sites:
A legacy record for researchers & safe tourism 
My love for the marine environment started when I was a little girl so it stands to reason that when I was able to attend university I would pursue a course with a maritime theme. The following is my reflection on the direction my dissertation has taken to date. In the words allotted, I will be unable to reflect on everything, so I will give an overview of the process so far. Over the two and some years I have been at university studying nautical archaeology, I have realised just how inaccessible most submerged sites are. For me personally, this has been for several reasons but mainly because I do not dive and the cost of travelling.
That said, I have also learned enough in the last two years to know that many sites may not exist in fifty years, whether this be due to natural degradation like that which is happening on the site of the Titanic or as a result of damage from urbanization, pollution, erosion, time, unfettered tourism and general unawareness of the importance that these sites may hold. If these sites were to be lost, I wondered what it would mean for future generations and how much would be missed that we have not yet pieced together. In this digital age, I have my doubts that drawings, plans and dusty old archival documents will create a fascination and love of these precious sites as they are not easily accessible. While these materials will always have a place, the world moves at a pace where information is required quickly and preferably at one’s fingertips. My initial intention was to find a way to physically preserve and conserve submerged sites facing pressure from tourism and “progress” while still giving the public access. I had a grand idea of designing an osmotic transparent shield that still allowed the flow of water, flora and fauna, in order to “lock up” sites and protect them but allow the public visual access, somewhat like an underwater museum. However, not everybody can swim, nor afford to travel. Further, the skills, technology and materials that could achieve this would cost too much. Therefore, I began to think of ways to provide public access that was achievable and for less funding, whilst widening access to archaeology and the experience of the past, and to create a legacy record which would survive beyond degradation as a reference for researchers.
I started by reading everything I could find on the internet and in journals. I did not just look at academic sources. This was done deliberately as I think that on occasion, imagination can be sparked by not getting bogged down in peer reviewed articles that have been edited in such a way that the authors’ original intentions may have changed. However, as I got deeper into my research, I realised that the subject was too broad and that it would not be possible to achieve within a 10,000-word limit. In addition, I would not have enough time to develop a working model as I would need to consult with engineers and then build a prototype and perform testing. This was where my second love came in; technology! Archaeologists are magpies! The way in which archaeologists carry out investigations is multidisciplinary. In general, we will use any science, theory or equipment we can to achieve our goal. The question I asked myself was; what could I use to create a legacy record and still allow the public access to submerged sites? From here my thoughts moved towards the possibilities inherent in digital reproduction; more specifically, the use of augmented reality (AR), virtual reality (VR), gaming, webcams and 360 videos. While I am more computer literate than most and can even hold my own is some computer coding languages, I do not have direct experience of some of this technology. Webcams and 360 videos have been around for a while but AR and VR are relatively new to the mass market. The equipment needed to run VR in the home is still fairly expensive, but I have no doubt that just like computers have become part of everyday life, so will the use of AR and VR.
[bookmark: _Hlk498472641]Consequently, my reading has now taken a different route (see attached bibliography). I originally thought that my idea of utilising AR and VR may be new, yet I have recently found material published by the VENUS Consortium that has considered the use of virtual technologies before and specifically for submerged sites (Archaeology Data Service, 2009, Haydar et al., 2010) They received over two million euros in funding from the European Commission to carry out their research (Cordis.europa.eu, 2010), but it was done over ten years ago. The technology was truly in its infancy then and I feel that with the added access to AR and VR technology available to the public, a whole new realm of possibility has opened up. VENUS did publish some of their work on the Archaeology Data Service (ADS) (Archaeology Data Service, 2009) but, they have not published their final model. The European Commission has a final report which does not give much information and the project website no longer exists (Cordis.europa.eu, 2017). I have emailed one of the participants who is the named contact on ADS and am awaiting a reply. I feel that some of the work that VENUS undertook will be vital to my research. 
Additionally, I have been researching a company called Lithodomos VR who have recreated the Acropolis and have an interactive simulation of Jerusalem 2000 years ago, among others, which can be explored using a VR headset with a PC, MAC or Smartphone. The founders of the company are archaeologists and all the programs have been built using archaeological data. I have contacted the company and am awaiting a response. I am also considering the possibility of creating 360 video and VR using legacy camera footage. For example, I am trying to ascertain if it is possible to use footage that the Cousteau expedition (Thomas, 2017) took of the Antikythera Wreck in the 70s to create a 360 video, AR or VR experience, but this is still ongoing. I have also been reading about the various threats faced by archaeological sites including the effects of climate change in the Eastern Mediterranean (European Environment Agency, 2006, Lelieveld et al., 2012, Chhotray, 2017) I accept that what I have finally decided to write about can be applied to all archaeological sites, but I have decided to focus on submerged sites, as this is within my speciality and it is these sites that I feel are most cut off from the public and researchers.
Pavlopetri is one of the sites I intend to highlight. A 5000-year-old submerged city which lies between three and four meters below the surface of the water, it is unattended just off a public beach and whilst easily accessible, it faces many issues from looting and pollution. The other site I have chosen as a case study is the Antikythera Wreck. This site is very deep and therefore not easily accessible. However, it is currently being excavated and has a vast budget from sponsorship and backing from Woods Hole Oceanographic Institute, Hublot, COSMOTE, Autodesk and the Greek authorities among many others. (Antikythera.whoi.edu, 2017) Both sites face many of the same issues regarding pollution in the Eastern Mediterranean. (European Environment Agency, 2006)  
I acknowledge that both the sites I have chosen to highlight are in the same area and the idea I intend to explore will apply to sites outside of the Mediterranean as well. Nevertheless, the main reason for highlighting these sites is that my original idea was something that I wanted to try and apply to these very different sites. In addition, I managed to visit them over the summer and observe the issues first hand. I took a phenomenological approach when visiting the sites and visited them from the perspective of a tourist. I specifically did not study maps and locations before my visit to either Pavlopetri or Antikythera. Transport to both places was hampered for many this summer as the ferry that normally covers the route from Athens to Neapolis and then to some of the smaller islands like Antikythera, terminating in Crete was out of service. While there are no official figures, hearsay from the local populous indicated that this had an impact on visitors to both sites and also many other islands. My visits were further hampered by my disabilities and some injuries that I had sustained requiring the use of crutches; therefore, the walking and climbing required was both excruciating and more time consuming than they should have been. My only relief in these cases was to swim to various areas as much as possible; this allowed me to cover a bigger area at a faster pace. 
When I was in Greece, I was staying on the island of Kythera. I was particularly lucky to be staying on a part of the island that gave me an unobstructed view of Vatika Bay which is the main shipping channel that passes Pavlopetri. There have been reports of illegal anchoring practices by many ships. I was able to observe this for myself and I was also able to see just how busy this area is not only with my own eyes but also by using live marine mapping applications either by PC or Smartphone. While these ships may not pose a significant direct threat to the site of Pavlopetri, the indirect threat is palpable. For example, if there was to be an accident resulting in fuel or oil leaking into the bay this would result in damage to the site. This risk in addition to industrial considerations has been enough that the World Monuments Fund (WMF) in conjunction with UNESCO placed Pavlopetri on the WMF 2016 watchlist as an archaeological site at risk. The site is also being highlighted by the Mission Blue Sylvia Earle Alliance as a “Hope Spot” for its ecological importance (Chhotray, 2017). Antikythera island also suffers from pollution, especially plastic in the surrounding waters. While I snorkelled around various parts of the island, I often looked up to the surface of the water and observed small pieces of degraded plastic floating on the surface. However, the waters around the Antikythera Wreck are much less travelled by watercraft and the island itself has a small population meaning that at first glance, many of the problems faced by Pavlopetri do not apply here. Unlike the submerged city of Pavlopetri, with excavation taking place yearly on the site, there may come a time when the Antikythera Wreck itself will have no presence in situ; researchers and enthusiasts will never be able to see the wreck on the bottom of the ocean floor in an interactive way. 
Going forward, I feel that I need to start writing my dissertation up so that I can see what needs to change. Much of my “background reading” has been completed and I suspect that many of the more technical questions will arise once I can critically analyse my own work. I am aware that I am still possibly working with a topic that is too big for a dissertation and I may need to focus in even more. I really appreciate the discipline of nautical archaeology and the style of writing demonstrated by many of its founders like George Bass, Honor Frost, Keith Muckelroy and Peter Throckmorton (Sturt, 2017). Often, the style of writing flows and sometimes you forget you are not reading a novel. For me, this is a particularly engaging style of writing and I will try to emulate this and use plain English which is jargon free. This ties into my ideology that education and information should be accessible to all as should archaeology. The plan so far for the formatting is as follows;
Introduction/Abstract
Chapter 1	About the sites, how they contrast 
Chapters 2, 3 & 4	Exploration of different methods of virtual preservation and conservation and how they would apply to each site.
Conclusions
I expect that one of my conclusions will be that virtual records made in the form of VR will not be appropriate for all submerged sites due to visibility underwater but that this can be overcome if the lighting can be corrected or the virtual environment “built”. 
I am facing many challenges in this process. One of my medical treatments for a long term medical condition I have, has been withdrawn due to potential side effects. I am hoping to have this treatment reinstated but in the meantime, it does mean that I am encountering a lot of difficulty health-wise. I have learned that I need to keep up with my bibliography as it seems to grow daily. It has taken me a long time to prepare to add it to this assignment and it is possible that I still have other sources that I have omitted and will have to find again. Moreover, the “breadcrumb” trail of sources never seems to end. I resent daily life (cooking, cleaning and even being sociable) getting in the way of this piece of work, I resent some of the other modules I am undertaking as they do not tie into my subject area. On occasion, I would really like to be able to “switch off” but I am finding this difficult now. Nevertheless, my determination and motivation are strong but, as usual, I do not have the word count left to tell you why! (Yet another one of the challenges I will face).
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