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3D4Ever: why is it so hard to talk about the preservation of 3D data?
William Kilbride
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Introduction

In December 2016 on behalf of the Digital Preservation Coalition (DPC) and with colleagues
in the Wellcome Library, the author helped organise an invitational expert conference to
review and discuss tools and techniques to preserve 3D data, especially real world data
generated from scanning devices. [1] In this brief opinion piece the author describes the
efforts made to bring that programme together and the unexpected challenges that arose. The
article argues how all of those involved in the creation of 3D data sets — especially in the
museums and cultural heritage sector — need to clarify their thinking in relation to the
production and management of 3D data sets. In brief, the author believes that there is a
contradiction at the heart of much 3D scanning in the cultural heritage sector as there is a
surprising lack of evidence that those involved in producing 3D data sets for the sector have
sufficient capacity — and in many cases no evident concern — to ensure the accessibility
necessary for data preservation outside of often tightly constrained and poorly documented
delivery mechanisms. Therefore, in relatively short order, and despite much rhetoric to the
contrary, interactions degrade, effort is wasted and new kinds of cultural disenfranchisement
are engineered. Preservation and access are mutually reinforcing. The undoubted
opportunities for access that 3D data generates cannot be sustained without some attention to
how such models are preserved. Conservators, who may be asked to comment on 3D
scanning and who should be a major beneficiary of 3D condition monitoring, are well placed
to ensure that 3D data avoids an imminent crisis of technical obsolescence, 'resource
discovery' and corporate abandonment. Novel forms of preservation are urgently needed to
support this novel form of access.

With this paper the author invites comment, correction, and contradiction on the assumption
that there must be evidence available for any counter-argument that render its assumptions
and conclusions incorrect. Furthermore, in suggesting this dialogue, the opportunity to
collate, manage and share such evidence is also invited, thereby informing and enhancing the
tremendous opportunities presented in using 3D models.

Why 3D data?

3D scanning - and subsequently 3D printing - has been the ‘next big thing’ for a long time.
With origins in the 1960s it is an established technology and has enjoyed a prominent place in
the imagination but has remained a rather niche concern in practice. [2] As scanning
equipment has become cheaper and more 'user-friendly', and as ubiquitous processing power
improves, so the barriers to creating, sharing and accessing highly detailed 3D models are
gradually being eroded. Simultaneously, a fall in the price of personal immersive
technologies means that digital outputs can be distributed more widely, while 3D printing is
beginning to become increasingly disruptive of older technologies within many industrial and
commercial sectors. [3] Furthermore, 2016 bore witness to the first widely reported incident
involving appropriated 3D data when a team of artists claimed to have surreptitiously
scanned the bust of Queen Nefertiti at the Neues Meseum in Berlin. [4] As the value and



utility of the 3D scanning is going up and the cost and barriers to production continue to fall
3D visualisation companies are being purchased by global tech firms eager to add 3D
capabilities to their stable, [5] leading this author to conclude that 3D scanning is, finally, the
next big thing.

Digitization creates, by default, a digital preservation challenge. [6] For decades,
photographers and 2D imaging technicians have argued over the most appropriate formats for
capture, preservation, and dissemination of their images. Complex metadata requirements
have been specified and embedded into workflows; preservation modules have been
integrated into image management systems; compression techniques have been devised,
demonstrated, and sometimes denounced. [7] Perhaps because of the long heritage of
analogue photography we implicitly value 2D images more when compared with the rapid
evolution of 3D scanning, as it appears that we have not taken the time to consider the
equivalent protocols that consolidate its value.

However, it would be false to assume that concerns about the long-term sustainability and
preservation of 3D data have not been raised before. In 1996 Nick Ryan challenged the lack
of transparency as a problem in the generation and use of 3D models,[8] and in 2002 the UK
Archaeology Data Service (ADS) published a ‘Guide to Good Practice’ advising on creating
and using 'virtual reality' and which explicitly discussed the steps necessary to ensure that
sufficient attention is paid to data preservation and reuse.[9] Furthermore, while Principles
Five and Six of the 2006 London Charter encouraged those public agencies developing 3D
visualisations to act as good stewards of public investment by ensuring data sustainability,
[10] the question remains as to whether such warnings and principles have been overlooked?

The December 2016 conference asked participants what, if anything, do we have to show
from the last 50 years of 3D scanning? and what do we need to do to ensure that the next 50
years is better? [11] Speakers reviewed a range of case studies of good — and at times bad —
practice and these case studies demonstrated not only the value of 3D data but the ways in
which it could be preserved and the simple faults that inhibit such preservation. The
conference ended with an extended roundtable discussion on ‘what should be done next’.
Some of its recommendations became actions for the DPC, such as the provision of more
case studies or technical reports so that its members can be better informed about the pitfalls
in the preservation of 3D data. Others became actions aimed at enabling both the creators of
3D data and suppliers of tools and technologies to better protect the long-term value of their
data, such as the standardization or automation of relevant metadata or attention to robust file
formats.

An unlikely absence?

There is no shortage of interesting work in 3D data creation and distribution, with many
different sectors, many different approaches and many different projects all looking at new
technologies for 3D scanning. Similarly, there are numerous papers and experts who can talk
on the topic of generating 3D data, [12] but in preparing the December 2016 conference it
was striking how difficult it was to put together a programme on the preservation and re-use
of data after its initial creation. [13] This impasse was widely echoed by other speakers at the
event and was deemed all the more surprising since generally the agencies involved in
creating 3D data do seem to understand and frequently articulate notions about the long-term
value of the data. For example, recent efforts to scan world heritage sites in the Middle East,



including Palmyra, have been specifically endorsed as a welcome and necessary addition to
the preservation of cultural sites placed at risk by war and hostile ideologies [14].

Such commitments to preservation, and repeated demonstration of technological
capabilities, do not seem to have offered much in the way of practical digital preservation
know-how. Arguably, the 3D data community appears not to have learned much from the
wider digital preservation community and, conversely, it seems that the digital preservation
community, noted for its habit of borrowing good ideas, has yet to scavenge approaches from
the 3D data community. This might simply be a coincidence or perhaps the December 2016
event was held on the day that the world’s 3D data preservation community was otherwise
engaged. Or perhaps it's further anecdotal evidence to suggest that there is a disconnection
between the 3D data community and the digital preservation community which is, perhaps, to
our mutual disadvantage?

A confusion

It doesn’t help that the language is sometimes misapplied or muddled. Digital preservation
should be understood as a relatively challenging field concerned with the preservation of
digital content. Formally, this means it is ‘the series of managed activities necessary to ensure
continued access to digital materials for as long as necessary’ and it broadly refers to ‘all of
the actions required to maintain access to digital materials beyond the limits of media failure
or technological and organisational change.’[15] This is not to be confused with laser
scanning, computed tomography, photogrammetry, ground penetrating radar, LIDAR, side-
sweeping sonar, ultrasound, digital x-ray nor any other of the digitizing techniques used to
render, explore, or generate 3D images of real world objects and places. This
misappropriation of ‘digital preservation’ for digitization is confusing and sometimes
contrived. Digitization, particularly when undertaken to create point-in-time digital
surrogates of at-risk cultural heritage objects, can reasonably be described as ‘preservation by
record’[16] and such 'preservation by record' creates an implied digital preservation
requirement, especially when the real-world objects in question have since been lost, altered,
or destroyed.

Moreover, digital preservation is not uniquely about data: it encompasses tools, paradata,
metadata, and all the applications and technology stacks necessary to ensure a faithful,
authentic and credible interaction with data. The boundaries between data and application are
hard to discern and the dependencies so complicated that sometimes it can be hard to talk
about data in any meaningful way. Digital preservation is also about much more than just
data storage, and for the avoidance of doubt it does not mean we should try to save
everything. On the contrary, we should be encouraged to dispose of the things we don’t need
and prioritise the parts that matter. Furthermore, the value of data is not inherent: it’s the
deployment that matters. So by extension, digital preservation is not concerned so much with
meaningful preservation of data as with the purposeful transmission of the opportunities
which digital technologies enable.

It is not unusual to find different, and at times competing, expectations and opportunities
mapped over data, and thus it is not entirely clear as to what the long-term use case for data
will be. In some cases, 3D scanning is presented as a novel means of access to collections,
where this access might be for research, for environmental monitoring or the impact of
material decay processes. In other cases, the drive to 3D scanning is for the production of



missing parts for integration in restoration or simply for the sale of replicas. There are also, as
indicated, high-profile and genuine efforts to deploy 3D scanning techniques to create point-
in-time records of cultural objects that face destruction. [17]

These and other many different use cases mean that there may not be a single digital
preservation solution that can meet all such demands simultaneously. Instead it presents the
opportunity for the wider 3D data community to lead a debate on which techniques work best
for different requirements and how preservation actions might be optimised in multiple use
cases - arguably this is a debate the digital preservation community badly needs and one in
which both communities are missing important opportunities.

A complication

Why does the digital preservation community find it hard to engage with the 3D data
‘creation community'? The obvious answer is that there really is no such thing as while in
describing such a ‘creation community’ the argument in this paper can be mobilised, in
reality it reduces a dynamic and diverse set of approaches and agencies that are themselves
quite distinct. As 3D creation is a fast-changing topic that is technically complex and
produces large quantities of data, it is unsurprising that the digital preservation community
finds it hard to engage, focus and resolve such a manifest complexity into practical advice.

While these different barriers to dialogue are not imagined, they are not insurmountable.
Other sectors with large volumes of data — larger in many cases than those produced by 3D
technologies — appear able to engage coherently with the challenge of digital preservation.
For example, the audio-visual preservation community, one that increasingly intersects with
the digital preservation community, has a sizeable digital preservation challenge but also a
sizeable output of digital preservation literature. Similarly, there is probably no digital theme
more dynamic, commercially sensitive or diverse than the aggregation and interrogation of
social media data, [18] and yet the digital preservation community manages to have
meaningful discussions about, for example, how to preserve Twitter data. Digital preservation
can bring incredibly detailed expertise to bear and the digital preservation community has
used this ability to learn from and contribute to most of the sectors orthogonal to 3D data
generation such as AV, CAD, geo-sciences, and every aspect of data visualisation. While this
doesn’t imply that in any particular case the preservation challenges have been resolved it
does suggest that there is at least some elementary understanding of the issue and practical
know-how that gives confidence [19]. In terms of building bridges, it is hard to believe that
the 3D data creation community is so exceptional or so fiercely competitive as to be able to
ignore the pressing challenge of preservation, a challenge of its own making.

A prize

It may seem by now that the author is making 3D digitization and its data preservation
problematic through some kind of 2D recalcitrance but that would be wrong. In fact, this
article was drafted precisely because the author believes that the opportunities and impending
impact of 3D are very real and that 3D data and its associated technologies will be immensely
disruptive and transformative. To illustrate the point, anyone who doubts this should consider
what might be termed a three-fold bonanza for those involved in 3D data. Firstly, although
3D printing remains expensive as a consumer technology, it is within reach of many small
businesses, geeks and devotees in the way that PCs were in the mid-1980s. Secondly, high



quality 3D headsets, developed mostly thanks to the gaming industry, are now commonplace
in many parts of the world, just at the point when the high-speed internet infrastructure
necessary to deliver content has become widespread. Finally, scanning technology is now
almost as ubiquitous as the smartphone as so many ‘phones now incorporate its technology.

Thus these new technologies present opportunities for a new kinds of engagement with
cultural heritage with new kinds of access and new ways of putting cultural objects into hard-
to-reach communities. But unless we proceed with some concern for their sustainability these
means of access will be abandoned and the promise of engagement will turn into a form of
disenfranchisement.

A problem and a proposal

The cultural heritage sector has remarkable treasures to share and remarkable opportunities to
explore and exploit. However if there is going to be a meaningful and productive interaction
which adds value to the 'memory institutions' that look after the real world and from which
3D data is derived, then those institutions need to consider the long-term implication of this
new dependency. The suggestion here is that that this should start with some relevant and
credible thinking about digital preservation such that there needs to be a much more robust
and straightforward questioning about the long-term viability of the digital materials that are
being generated. More generally, if we have a vision of such disruptive technologies evolving
structural changes in the economy, but have not discussed how those technologies will
sustain their own outputs, then we risk envisioning an economy built on sand. This might not
sound like it has much to do with conservation or digital preservation but on the contrary it
means that preservation becomes a pressing concern for our time. Preservation of 3D data is a
relevant and sizeable exemplar of the challenge associated with delivering lasting value from
disruptive technologies: and conservators in the cultural heritage sector are directly involved,
whether as guarantors to the physical integrity of collections or consumers of the condition
monitoring that it enables.

In brief, there are at least three parts of this challenge: technical obsolescence, resource
discovery and corporate abandonment. Technical obsolescence occurs when some element of
the technology stack becomes out of date and is not replaced. It is visualised most easily as
the problem of old media and the difficulty of finding contemporary devices to read them, but
it is more pervasive than this since any internal system or process can be deprecated.
Resource discovery is a challenge because, even if an object avoids obsolescence it still needs
to be found to be used. A fortuitous example of resource discovery was cited at the December
2016 conference: an architectural scan of a building was found shortly after fire destroyed a
world heritage site and just before what appeared to be an unsafe wall was pulled down. The
3D scan showed that the wall had always bulged and so was most likely safe. But that the
evidence only came to light by chance emphasises how serendipity may not always be so
favourable. But where one might propose online public fora like SketchFab as a potential
remedy to resource discovery, the internet is littered with once high-value services that have
suffered from corporate abandonment, also known as the volatility of ever-evolving business
strategies.[20] It seems that 3D data, as for all digital technologies, is in an endemic crisis of
obsolescence, resource discovery, and corporate abandonment.



It was exactly from such fears of impending digital obsolescence that the Digital
Preservation Coalition, for which the author works, came into being. The DPC has since
matured as a platform and partner for all those involved in 3D data and its preservation and
can potentially progress the necessary discussion. However, the author is acutely aware that
the argument set out here might provoke one of two responses:

1. that the description of the problem and the lack of solution is entirely wrong, in
which case the invitation is to assemble the necessary evidence and facilitate a better
and more effective discussion around the lessons learned;

2. that the description is broadly accurate, in which case there is a need to prioritise
relevant developments such as the codification of good practice as standards, the
agreement on metadata requirements, the development of tools to simplify and
automate workflows, and the dissemination of thoughtful case studies of re-use.

Both responses point in the same direction: that it is time to develop a roadmap for the
development of digital preservation solutions for 3D outputs and to ensure how they can be
incorporated early into object or project lifecycles. Pragmatically, this could be achieved
through partnerships where collaborating bodies select from current 3D projects those they
would like to be able to use in ten years’ time and begin experimenting and refining how best
to preserve them. For this work the author suggests that the DPC could be active as both
partner and platform for debate, acting as a conduit for constructive engagement and creative
thinking about digital preservation for participants both within the 3D and digital preservation
communities.

Two messages

In planning the December 2016 conference on how to preserve 3D data, two key messages
emerged for those who generate 3D models and the many companies, developers and
engineers that support them.

Firstly, 3D data and associated technologies have to be understood from the context of the
enormous challenge the digital preservation community has in handling the massive
quantities of data coming its way, even the types which are well known and clearly within the
current scope of archives and libraries. These quantities of data are only going to increase in
size, complexity and importance so the task faced becomes ever more challenging. Entropy
dictates that something will be left behind - although the digital preservation community
would like to ensure 3D data can be managed through the challenges of media failure,
technical obsolescence, or organisational change, archivists and records managers alone
cannot sort out such a data mess that is exotic in form and liminal to institutional missions.

Secondly, and perhaps more fundamentally, it behoves the 3D data community to show the
world that it values its own outputs. If those creating 3D models and the tools to construct
them don’t take those outputs seriously so that they don’t think they are of long-term value,
then it’s going to be hard to persuade archivists and conservators to take them seriously, too.
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Abstract

This brief opinion piece reflects on the author’s experience planning the programme for a
conference on 3D data: ‘3D4ever: building three dimensional models to last’. The
development of 3D laser scanning and printing technology in recent years is described and
the author laments the apparent lack of attention to the long-term preservation of the resulting
data. While the agencies involved in creating 3D data do seem to understand the long-term
value of the data, they have not taken sufficient action to ensure its value is maintained. In
this article a challenge is posed to address the gap between the communities who create 3D
data and those with the expertise to manage and preserve it for the long-term.
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