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Abstract—As museums and cultural institutions move
towards openly sharing their collections via online platforms
and other means, there is always a concern regarding the
intellectual property rights of their works. This is becoming a
bigger concern with the recent adoption of technologies that
allow for 3D digital datasets to be created and shared online.
These 3D datasets can be used for a range of different
applications but there is a concern regarding the intellectual
properties, as not only can they visualize the 3D cultural object
but it can also be used to create an accurate replicate via 3D
printing. This paper considers the intellectual implications for
these created 3D datasets and questions whether it will impact
the dissemination and sharing of these 3D datasets. Considering
the evidence in this paper, it is suggested that it may have some
impact but there are ways to mitigate any loss or damage.

Index Terms—Copyright, 3D cultural heritage datasets,
Intellectual property.

I. INTRODUCTION

Cultural institutions such as museums are moving towards
a paradigm of open content [1], where they wish to help
enable education through openly sharing information freely
to the general public. This information would be available
within the museum or an online platform; allowing visitors to
access their collections, exhibits, photographs, archive and
other works. This adoption of open content has seen some
success within the UK [2], [3], yet there are still some
problems with regards to the dissemination and use of this
content, the main concern being ownership of the IP. There
are many licensing options available for openly using and the
sharing of information such as the creative commons licenses
[4] but a museum itself is fraught with IP perils. A museum is
not considered an IP intensive industry but it is in the odd
position of being both a licensor and licensee of IP [5]. There
is a conflict between these different approaches which seem
to be mutually exclusive, with little to no way of them
coexisting together [1]. This comes under further
complications when you consider three dimensional (3D)
datasets of cultural heritage objects.

The last decade in cultural heritage has seen a large
adoption of technologies that can accurately measure the
physical world and create high resolution 3D digital models
of cultural heritage objects or sites. The 3D dataset can also
be used in range of applications as well as with rapid
prototyping technologies such as computer numerically
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controlled (CNC) machining or 3D printers to create replicas
of the original artefact in a range of different materials and
sizes [6]. With regards to the newly created 3D datasets,
which include public domain works; should cultural
institutions be allowed to obtain IP protection for these
datasets, even if they are of public domain objects? What of
objects that are utilitarian in purpose, would they be
protected under IP laws? If so, what implications may this
have? How will it impact the dissemination and sharing of
information?

This paper is an attempt to answer these questions, which
are currently a big concern for cultural institutions. This
paper will review IP laws within the UK as to discover if it is
possible to claim IP protection on a cultural heritage dataset
that has been scanned. The paper will then discuss if any new
works from the dataset would warrant IP protection. The last
section discusses if this actually impacts the dissemination
and sharing of 3D datasets.

Il. INTELLECTUAL PROPERTY WITHIN UK LAW

In the UK, IP is an umbrella term that covers primarily
Copyright, Patents, Design and Trademark, which confer to
the author of the work certain exclusive rights regarding how
the work may be used and distributed for a set amount of time.
These rights also allow the author to dictate how others may
use their work and it is also possible to transfer these rights to
other individuals or corporations with the exception of moral
rights within copyright [7].

Considering cultural heritage institutions, it is most likely
that Copyright laws will have the most impact regarding 3D
datasets. The other classes of IP law cover patent law, and
trademark law, where it is possible to infringe the rights of
the IP holder with unlawful use. However, patent law is not
applicable, as it covers an invention that is “new, involves an
inventive step and is capable of industrial application” [8].
Trademark IP laws are also just as unlikely to apply, as it
covers the broad scope of signs, design or graphical
representations that identifies a product or service from a
particular source from others of the same type [9]. The only
issue that could possibly arise would be the use of a
trademark being embedded within a 3D dataset and sold
without permission of the trademark holder. Design Law
covers the visual appearance of products for industrious
design. It is an extremely complex area of law and lies out of
the scope of this paper but is discussed to great depth by
Dinusha Mendis [10].

I11. COPYRIGHT
Copyright within the UK is a right conferred to an author
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to protect the expression of their idea, if it is original and has
needed substantial degree of skill to create. This covers
artistic, literary, dramatic, musical, films, sound recordings,
broadcasts and published editions (typographical works).
From the moment of its creation, copyright subsists in the
new work [11] and will do so for the life of the author and 70
years after their death. The author may also sue for damages
if an individual or corporation has used the work without
permission or a license from the author. There are exceptions
within UK law for fair use, which include: private research or
personal study, education, criticism, reviewing or reporting
[12] and more recently parody [13].

Copyright can not exist in a work that is within the public
domain or for objects that are considered useful. This raises
concerns for 3D datasets created from objects within a
cultural institutions collections, especially a piece is within
the public domain, a utilitarian object or a TCE. Works that
are within the public domain can be exploited by anyone for
free without permission or license. However, this is a
contentious issue currently as institutions may generate
revenue though worldwide licensing agreements for the use
of photographs of paintings and other artworks that clearly
are in the public domain [14], [15].

This is further complicated when you consider a 3D
dataset, which could be used to recreate an accurate replica of
the physical object. Under current UK copyright in the
Copyright, Design and Patents Act 1988 (CDPA), a work
warrants copyright if it is deemed to be original but has also
been created through a degree of labour and have both skill
and judgement applied during the creation of the expression
of the work [16]. Copyright does not exist in a piece that was
created through an entirely mechanical process or is a slavish
reproduction [17]. This would apply then that any images
taken of a work that was within the public domain, to be a
“slavish” reproduction and not warrant copyright protection.

The USA court case of Bridgeman Art library, Ltd. V.
Corel Corp [17] addressed the use of 2D photographs of
works within the public domain. The case held the decision
that the digitisation of works within the public domain did
not warrant new copyright as the work was not original and a
slavish reproduction of the original public domain art. Even
if a substantial amount of skill and effort was used in the
reproduction of the piece to a new medium, as noted in a
previous case “Sweat of the Brow” alone is not the “creative
spark” which is the sine qua non of originality” [18]. The
court did argue that even under UK Copyright law; copyright
would not subsist in the new work. However, the outcome of
the case is not binding in the UK, but the significance of this
case has led to many debates regarding the decision. Within
the UK, the Museums Copyright Group commissioned a
report on the decision of the case [19] and a seminar at the
Queen Mary University of London where in attendance art
professionals, IP lawyers and other creative individuals
decided that the decision should be reversed [20]. However,
this may have been more recently contested within the UK
with cases such as the Temple Island V. New English Teas
and Nicholas John Houghton, where the originality for
copyright in photography is defined where “taking of the
photograph leaves ample room for an individual
arrangement” [21], where images of public domain paintings
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and art could be considered slavish reproductions with no
room for individual arrangements and warrant no copyright
protection.

However, in the UK though the CDPA states that
copyright will be granted if the work is original and
considerable skill and judgment was used in the creation of
the expression, courts have not adopted a literal reading of
the law. UK courts have adopted a stance that if a reasonable
amount of skill and judgement in the creation of an
expression is acceptable to warrant copyright protection [22].
Yet the copyright implications of scanning 3D cultural
heritage objects that lie within the public domain are
ambiguous. Using the reasoning of Temple Island vs. New
English Teas, it should not be possible to get copyright
protection in the design document that is created. The idea of
granting copyright protection to recreated artistic works due
to the skill and judgment that take place to create the file is
supported by Ong [23]. He justifies that it could be in the
public’s best interest for replicas to be recreated of works that
have are of cultural importance or are not readily available to
the public. This is further supported by cases of
Antiquesportfolio [24] and Painer [25]. The case of
Antiquesportfolio held that there can be copyright in the
protection of photographs of 3D antiques, due to the angle of
the camera, lighting and camera focus which led to exhibiting
features of the antique such as colour and details on the item.
Due to the skill being shown in these photographs, it was
concluded that it did warrant copyright protection even
though these skills were at a basic level [24]. A similar
conclusion was reached in the Painer case, which focused on
the copyright protection for works based on reality such as
portrait photos [25].

The decision of the Bridgeman At library, Ltd. V. Corel
Corp has been applied to the 3D recreation of a physical
object in the US court case of Meshwerks, Inc. v. Toyota
Motor Sales [26], where it was decided that a replication
would not warrant copyright. However, as pointed out by
Michael Weinberg [27],that this may change in USA law if it
grows to recognise the artistry in the artistic process for the
creation of a 3D dataset, which is recognised in photography
[28]. During the capture and creation of the digital design file
from either scanning or photogrammetry, it could be argued
that the skill and creativity shown, in selecting certain views,
lighting conditions and processing the data, and in its
creation would make it an “intellectual creation of the author
reflecting his personality and expressing his free and creative
choices” [25]. Taking this into account, the copyright
protection of a created dataset is still rather ambiguous and it
will need to be settled with a future court case within the UK
or the EU.

However, it is clear that if a 3D dataset was created from
an artistic work that is still protected by copyright, it would
be considered a derivative work of the original and
subsequently would infringe copyright [29]. However,
Bradshaw [30] identified 2 possible cases where copyright
may be eroded for a physical copy. The definition of the
object produced and the digital file as a design file.

A. Definition of an Object
Copyright may subsist in the digital file, and its subsequent
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derivative works including 3D printed models. However,
there is an issue with the classification of the 3D printed
object in itself. It could be assumed that as the dataset is
based on an artwork, it could be defined as a sculpture as
defined in section 4 of the CDPA 1988 [31]. Yet within court
cases the definition of a sculpture, has always been a some
what difficult area to define, with various rulings attempting
to clarify what a sculpture is [30]. This led to a judgement in
Lucasfilm Ltd. & Ors v Ainsworht Anor [32] that a work
would qualify as a sculpture if the object had an “intrinsic
quality of being intended to be enjoyed as a visual thing”
even if it had other purposes [32], LucasFilms Itd. Tried to
assert that the original clay model of the Storm Trooper
helmet would be classified as an artistic work under the
CDPA 1988 [31]. However, the courts upheld that the clay
model had a utilitarian purpose, as it is a helmet first and
foremost, therefore there could be no copyright infringement
under section 51 and 52 of the CDPA [32]-[34]. While
artistic works will be protected, this ruling lends itself to 3D
printing of utilitarian objects and as section 51 of CDPA
states:

1) It is not an infringement of any copyright in a design
document or model recording or embodying a design
for anything other than an artistic work or a typeface to
make an article to the design or to copy an article made
to the design.

2) Nor is it an infringement of the copyright to issue to the
public, or include in a film, anything the making of
which was, by virtue of subsection 1), not an
infringement of that copyright. [33]”

In Section 51 of the CDPA 1988 a design document is
specified as:

“Design document” means any record of a design, whether
in the form of a drawing, a written description, a photograph,
data stored in a computer or otherwise [33].

Where in section 51, an item produced via a design
document will not result in copyright infringement [33]. This
was the case in Lucasfilm Ltd. & Ors v Ainsworht Anor ,
where the original artwork for the helmets was designated a
design document for the creation of the 3D helmets. This
would raise many implications for IP and is answered by
Bradshaw et al. [30], but as stated in section 51, artistic
works are exempt from this protection. However, in section
52 of the CDPA, if artistic works are used for mass
production for the generation of revenue, the copyright on the
work would be severely reduced to 25 years [34].

B. Other Protections

While a museum may be able to have ownership of the 3D
dataset, it is still expected to use the digital file to share the
knowledge and use of for educational purposes in a public
forum. However, as explained by Koller et al. [35] a museum
may be afraid too, as they would lose control over how the
object would be represented and there is a chance of the
model being pirated if the model was disseminated over the
internet [35]. To combat unauthorised distribution there are
tools available which are codified in the US Digital
Millennium Copyright Act 1998 [36]. Michael Weinberg
explains briefly how this is an acceptable tool to stop the
online distribution of infringing content [27], but it doesn’t
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allow a museum to maintain control over its IP fully.

Also of note is the ownership of copyright of the 3D
dataset. As described in the CDPA section 11, the Author of
the work would be the copyright owner not the
commissioning party [37]. The institutions would need to
secure all rights to the new files created via a contract
assigning all rights to the cultural institutions or acquiring a
license to use the 3D file.

A final important fact to note is that many museums and
cultural institutes within the UK can be subject to a Freedom
of Information Act request [28]. This allows a member of
public to make a request for and to use certain information
held by a public institution, body or department. If a member
of public makes a request to the department, they are entitled
to:

a) To be informed in writing by the public authority
whether it holds information of the description
specified in the request, and,

b) If that is the case to have that information
communicated to him. [38]”

So one would assume that the 3D dataset would be
available under a Freedom of Information request, but this is
not the case. There are exemptions and clauses that protect
the public body to decline the request for information, two
clauses that may be used to protect the datasets are:

Commercial interests:

“Information is exempt information if its disclosure under
this Act would, or would be likely to;

prejudice the commercial interests of any person
(including the public authority holding it). [39]”

Law Enforcement:

“The purpose of protecting the property of public
authorities from loss or misapplication [40]”

This same protection could be applied to stop the general
public who wish to attempt to create a 3D dataset from a
sculpture or object. The museum is not required to grant that
person access to that work for documentation, and could ask
the person to leave. This can also be applied to both public
and private institutions.

1V. DOES THIS IMPACT THE DISSEMINATION OF 3D
CULTURAL HERITAGE CONTENT?

While the legal clarity surrounding IP protection for these
datasets is ambiguous, it opens up new areas of innovation,
dissemination and potential revenue for cultural institutions.
There is an ever growing market for this type of 3D content
especially in 3D printing, which was valued at $2.2 billion by
Wohlers Associates [41] and this is figure is still expected to
grow in the coming years. Yet, due to the high value these
datasets possibly command, it is worth considering how these
datasets can be protected and possibly monetized. Especially
when considering sharing this information on the internet,
where duplicating the dataset and sharing it with other users
is extremely easy without informing the original owner.
There may also be concerns regarding piracy and loss of
control of data, yet it should be considered that the gains of
openly sharing these collections will always out weigh the
perceived loss [14].
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The possibilities and opportunities that a 3D data set offer,
will invariably attract users who wish may to download or
replicate one of the datasets protected by IP law. As such
there are methods that can be used for the protection of the
datasets, wither this is in partnership with a 3 party platform
for 3D printing or through the use of a licensing for the actual
dataset file. There are systems that have been developed for
interaction and visualisation of cultural heritage models,
without the user downloading the actual dataset.

Koller et al. [42], [43] created a visualisation system called
ScanView to enable users to interact with 3D models created
during the Digital Michelangelo project [44] while protecting
the 3D dataset. They created a portal that would allow users
to interact with a low resolution model, where they used a
combination of technique such as remote rendering of the full
resolution 3D dataset with subtle distortions to the model.
This closed designed system meant no datasets where
downloaded and it wasn’t possible to recreate a dataset from
extracted images. Yet while the system was acceptable, the
use of the distortion and noise distracted the end user from
the experience of interacting with a dataset [45] and hindered
in some instances of interaction. Similar solutions have been
launched within other industries but it is now possible to use
the internet to disseminate and engage with 3D models
directly [46], [47]. The internet also allows for a subtle form
of protection commonly referred to an always “always on”
system that requires users to connect to a server to
authenticate the use of the work [48], [49]. While this
approach is not as restrictive as the likes of ScanView, it
presents unique problems especially when content is only
available when the server is online [50], [51].

There is an alternative to these types of systems, which is
the adoption of a traditional licensing, which is commonly
used for photographs of cultural content. This approach
allows a cultural institution the possibility of generating
revenue through licensing agreements or allowing open
access through a Creative Commons license. There have
been successful attempts at the sharing and printing of 3D
content, both from video games such as Second Life [52] and
even more successfully by FigurePrints [53]. Where they
obtained a license from Blizzard, which allowed them to print
gamers in game characters from World of Warcraft in full
colour and have them delivered to the customer [53]. There
has even been some success with cultural heritage institutions
using online platforms to disseminate 3D content such as The
British Museum using SketchFab [54] and The Metropolitan
Museum of Art [55]; allowing users to download low
resolution datasets, and print these objects from either
museums collection under a creative commons license.

The use of licensing has advantages over of a closed loop
system, which in some cases has been shown to actually lead
consumers to piracy, as they feel victimised by restrictions
and the lack of freedom to use the content for other purposes
[56]. There is other research that points to the ineffectiveness
of these systems to deter piracy and can actually drive users
to restriction free content [57]. A bigger surprise is that
companies that have removed restrictions on their content
have not seen a loss of revenue due to piracy [58] and in some
cases actually increased profit [59].

While many institutions may worry about piracy and the
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loss of control over their works or 3D datasets, there have
been many debates regarding monetary damage from
illegally sharing files. In 2011 Motion Pictures Association
of America (MPAA) claimed that the US economy lost $58
billion due to piracy [60], but the figure itself was extremely
exaggerated due to issues such as counting every illegal
download as a lost sale [61] and assuming adults would buy
an addition 200 DVDs a year [62]. This topic is highly
contentious both in the estimations of damage and how to
effectively combat piracy but it appears to have little effect
on 3D content.

One of the largest and most infamous online platforms for
the distribution of both legal and illegal content is the Pirate
Bay. This platform has been blocked in the UK and other
countries due to allowing users to share illegal copyrighted
files. In January of 2012 the Pirate Bay introduced
“Physibles”, a section to share 3D datasets for 3D printing
[63]. Yet the section contains very few files in comparison to
the large amount of torrents available to download [64]. With
such a low number, it can only be assumed there is not a lot of
interest in either uploading or downloading of 3D content
from these types of sites.

It’s more likely for 3D content to be hosted on 3D online
platforms such as Sketchpad or Thingiverse, which provide
an interesting insight in to their users, the most popular
categories for 3D models and the impact of sharing 3D
content. These sites are legal file sharing platforms that offer
the ability to interact with the 3D content in the browser and
encourage the sharing of 3D content under a creative
commons license as well [65]. These sites host a vast range of
3D content from spare parts, games characters, cultural
heritage items and an assortment of other categories. As well
as these platforms, there are others that allow users to buy 3D
datasets to print at home that have been created by designers,
companies or amateurs. One of the biggest sites is Shapeways,
which allows designers and companies to create shops on
their platform to sell their designs, which are then printed by
Shapeways in a range of different materials. This secures the
access to the digital file, as it is only shared with Shapeways
and but also protecting users who may get a defective
purchase where blame would be laid with Shapeways. These
sites also take on the burden of possible copyright
infringement away from the designer or company. If
shapeways was to print a piece that was infringing someone’s
copyright, it is likely that Shapeways would be the infringer
for creating a derivative work from the original. This has
forced Shapeways to check for IP infringement before
proceeding to print any work, and if any infringement is
suspected they will not print the piece [66]. This policy is
being used by other similar platforms, although it can be
subject to human error it is reducing the amount of
infringement that is taking place on these sites.

V. CONCLUSION

The creation of extremely accurate data sets of cultural
heritage objects has been very beneficial revealing hidden
information and allowing users to interact with these objects
in new and exciting ways. However, with these benefits
issues have been raised concerning the IP issues while
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increasing the access to these 3D datasets. This is becoming
increasingly more important as the technology to scan and
replicate objects is heading towards the domestic market.

This paper has attempted to explain how copyright under
UK law may be applied to a cultural heritage object, even if it
lies within the public domain. As discussed in this paper, it
should be possible to acquire copyright with scanning but a
test case would be needed to test this hypothesis within the
EU or UK. If copyright subsisted in the digital files, any
derivative works that would be created would also warrant
copyright protection unless it was of a utilitarian object or
exempt for fair use.

This paper has also highlighted the possible ways to
disseminate and share the datasets via websites through the
use of licenses or a closed system. Where it would be
possible to openly allow the datasets to be shared openly
through a Creative Commons licenses and possibly generate
revenue though various business options including 3D
printing. Yet it should not be under taken lightly as there will
be risks involved and possible repercussions for the cultural
institution. Though there are risks involved, the benefits of
sharing cultural heritage content will always outweigh the
risks.
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