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APPROACHING DIGITISATION THROUGH
A DIGITAL PRESERVATION PERSPECTIVE
Abstract: The European Commission has been supporting the digitisation of cultural heritage for more than 10
years. As result, Europeana, the joint portal of European libraries, has already overpassed 20 million digital
objects. Many funds have been invested in different national and international digitisation projects; their main
concern was to provide public access to different types of content. Most libraries still conceive digitisation as a
digital reproduction aimed to provide access to library materials only. The master files resulted from digitisation
are usually not digitally preserved and the digital collections run the risk of being lost for the future. This is even
more worrying since digitisation, especially of old library materials, is a very expensive task and it is very
probably that we will not be able to repeat the scanning process for some time. For this reason, the produced
digital collections should be treated as an important asset to the library.
In this paper, the importance of preserving the digitisation master files or, using Conwell’s terminology, to
“digitise for preservation”, by introducing digital preservation methods usually applied on digitally born
materials will be discussed. Arising from the digitisation experiences of the National and University Library in
the European projects EOD and IMPACT, we had discussed the need to change the approach to digitisation and
start producing digital master files that would satisfy the requirements for digital preservation. We will focus on
the most decisive elements that have influence on extending digital master files life cycle, i.e. digitisation project
planning, digitisation tools, quality of the image and metadata needed to preserve the master files.
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1. Introduction
Digitisation has become an intrinsic task for modern libraries; one of their priorities is to build digital
collections and provide online access to their contents. During the last ten years, the European
Commission (EC) has been supporting digitisation on policy and strategic levels [6] (Lund Principles,
Lund Action Plan in 2001,1 the Dynamic Action Plan 2006-20102, i20103, The Digital Agenda for
Europe 2010-20204). The EC has also had a very important role in coordinating and funding
digitisation projects in the European Union countries through different development and research
programmes (eContent5, eContentPlus6, CIP-ICT-PSP7 and ICT 7th Framework Programme8). The
biggest European joint project that has had major impact on digitisation in Europe was the creation of
the European Digital Library – Europeana9 which provides access to more than 20 million of digital
objects from every European country.
All these actions and initiatives have contributed to the development of the information society
and to conceive digitisation as a usual way of reproduction of analogue library materials. Digitisation
in libraries has been oriented mainly to production (quantity) and less to digitisation quality assurance.
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In 2002, UNESCO published the first guidelines for digitisation [12] which had no major impact on
libraries (Quality assurance..., 2007, p.40). A few years later the first standards, best practices and
guidelines were adopted; however, the digital conversion quality differed from one library to another.
Hurst-Wahl [15] calls the first years of digital conversion as the “Wild West” days of digitisation.
During the last few years the situation has somewhat changed and the scanning technology has
considerably improved.
A survey undertaken by the Dutch Centre of Expertise [25] on the current state of affairs regarding
quality assurance in relation to the digitisation of cultural heritage in twelve European Union member
states, revealed that although some of the countries ascertained the need to adopt policies and
standards in the field of digitisation, no one of them has officially done anything in this field. The
Minerva project10 partners (running till 2008) started some actions in fostering the adoption of
international standards to assure quality of digitisation. They published a Good Practices Handbook
[11] and they started a website with valuable information on digitisation.11 Since then, there was a
proliferation of guidelines and centres of competence aimed to disseminate best practices and
guidelines related to digitisation and adopt relevant standards in this field. However, most digitisation
projects were focussed on access and not on preservation quality. As consequence, the survival of the
produced digital collection might be in many cases endangered. This is even more worrying since
huge amount of resources have been invested in digitisation.
2. The reasons of digitisation for preservation
Preservation in the context of digitisation is very often understood as preservation of the original
library material in a way that its content is accessible to the users but the physical item remains safe
from degradation and damage produced by its use. Some experts [2, 4, 23, 28, 8] believe that the
digitisation master files should be preserved like digitally born materials. Conway [7, 8], for instance,
considers digitisation as “an investment in the creation of lasting digital products” (p.65). He
introduces the term “digitisation for preservation” for denominating the process of creating “valuable
new digital products and protecting the value of those products, regardless of whether the original
source is a tangible artefact or data that were born and live digitally.” (p.64-65). The Association for
Research Libraries (ARL) »supports digitization as an acceptable preservation strategy« [2].
According to ARL, every digitisation work (»reformatting method«) is a unique procedure in which
we have to make choices that are »based on the characteristics of the original, the capabilities of each
reformatting process, the current and anticipated needs of the user, and costs« (p.1)
Huge investments in digitisation projects cannot be disregarded. Many libraries heavily raise funds
or separate their budgets for this task. The NUMERIC survey on sources of digitisation funding
revealed that 62% of libraries fund digitisation projects from their own resources and 30% form
government programmes [20].
There are many endeavours in assessing the digitisation costs [23, 17, 3, 13, 5, 21, 20]. They are
based on different methodologies and provide quite different figures. In their calculations, they include
different categories of tasks like: digitisation planning, training of image capture and processing staff,
selecting and implementing a system, developing and maintaining software, retrieval of volumes from
storage, identification, collation and repair, handling of original library materials, scanning, image
processing, metadata creation, OCR, SGML, or TEI encoding, quality control, collection building, and
system maintenance.
The project Making of America [3] revealed that the digital conversion was the third part of all
digitisation costs. The rest included metadata creation (29%) and other activities costs (39%).
A considerable reduction of digitisation costs has been achieved with robotic scanners, which can
digitise a book by turning its pages automatically. These scanners are becoming more and more fast,
10
11

http://www.minervaeurope.org/
See http://www.minervaeurope.org/home.htm

95
producing better images as well. However, even if there is a very detailed selection process, and if it is
based on standards and good practice guidelines, the primary priority of large-scale digitisation is to
create a critical mass of digitised books, often on the expense of the highest quality.
A few years ago, two major commercial companies, Google and Microsoft, started the biggest
digitisation projects Google Book Search program12 and Microsoft Live Search Books13. Both had an
important impact on the library community and have contributed to providing access to valuable
digital collections. But as large-scale digitisation projects, the quality control was done on a sample of
scans. According to Helm [14], in Google project “librarians and academics say some early scans
include a variety of errors, such as blurred words, missing pages, and truncated text in public-domain
texts from the library program. (...) Digital versions of books scanned using the Google system
contains far more errors than pages scanned loose-leaf.” Hurst-Wahl [16] was also critical regarding
Google’s quality at the beginning of its project.
Digital preservation is not cheap and we do not have a perfect solution yet – it is changing all the
time. According to Walters and Skinner [29] “there likely will never be a perfect solution in technical
terms; more likely we will develop a set of evolving curatorial processes that help ensure the
usefulness of these digital objects for present and future generations” (p.260). Therefore, the question
is not how much it will cost us if we do it, but how much it will cost us if we do not do it. If libraries
do not take a long-term care of these resources they run the risk of losing money, time and effort that
went into the creation of them, as well as losing the present and future researchers who depend on
these resources. “They run the risk of undermining their own stability as institutions” (p.262)
Many librarians entirely rely on commercial companies to which they outsource all the digitisation
work. It may happen that these commercial companies do not share librarians’ values and commitment
to preserve digitised material [4]. That is the reason why librarians have to take active role in
digitisation projects and require the production of highest quality digitisation master files which will
help to preserve the digital collections for the future.
In the European project IMPACT14 (run till 2011) we needed a set of digital master files of old
digitised books in file format TIFF or at least in JPEG 2000 with a lossless compression, accompanied
by a 100% accuracy of optical character recognition (OCR). A part of the budget was designed for
outsourcing this task. After we sent the request with our desired specifications to several commercial
companies, some of them tried to convince us that for access we do not need TIFF or JPEG 2000
quality, but it is enough JPEG with loss compression, which is what they usually do for libraries, and
their OCR which is 95% is sufficient for full-text searches. They refused to pack the metadata in the
specified XML schema, because it was too time consuming. At the end, we decided to do all these
required tasks by our own. It was an excellent experience, because we learned a lot about the tasks, we
understood the different level of processes in each task, and in the future it was much easier to
negotiate with the companies. This is an example showing why librarians need to take an active role in
this field by taking charge and control of the whole digitisation work. And further, they need to require
the best quality of the master files, since the investment in digitisation is very high. It is better to get
less digital copies with the highest quality that can be used and reused in the future.
3. Preservation approach to digitisation
In 2005, the National and University Library (NUK)15 started building its Digital Library. In May
2012 NUK total online digital collection comprised more than 3,5 million scans, including: 19.000
pages of scientific journals, 402.714 pages of newspapers, 9.540 photographs, 100 music records, 15
3D objects, 3 virtual exhibitions etc. NUK is an active partner in Europeana and other international
projects in the field of digitisation, like eBooks on Demands (EOD)16 and IMPACT. It combines
12
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outsourcing and in-house digitisation, which is the source of know-how and rich experiences in
digitisation. As the main Legal Deposit institution in Slovenia, NUK has recently adopted a Digital
preservation strategy and maintains a digital archive for library materials. In continuation, the
experiences that resulted from our direct involvement in the EOD and IMPACT projects will be
presented.
The digitisation master files of NUK’s digital collections are important assets of the library
which maintains their life cycle in the same way as of the digitally born materials. We only regret that
when we started with digitisation projects we did not give such attention to preservation requirements.
As consequence, we have master files of earlier digital collections in non-archival formats, which
might cause problems in the future.
Digitisation for preservation can slow the digitisation project and requires more investments during
and after the project. Because of that, it is very important that the digitisation project is supported by
the management and the whole organisation. The head of the digitisation project should not be only a
good manager, but should very well understand every digitisation process and support digitisation for
preservation concept.
Digital preservation starts from the very moment when the digital object is produced otherwise we
can lose not only the quality but also all the valuable information that is related to the content and is
important for its preservation. According to Rieger [28], “digital preservation requires a sequence of
decisions and actions that begin early in an information object’s life cycle.” (p.15). For this reason the
planning stage is the most critical in a digitisation project. Usually the digitisation projects are
structured in the next stages:
1.
2.
3.
4.
5.
6.
7.

Materials selection and acquisition
Metadata definition
Image capturing
Image processing
Additional metadata generation and encoding (OCR, TEI ...)
Quality evaluation
Digital collection management

In the planning stage of the digitisation project, we need to clarify:
- what are the aims, objectives and target audiences of the digitisation;
- what are the characteristics of the material we need to digitise;
- has the material already been digitised somewhere else – if yes, what is its quality;
- do we need with intellectual property rights clearance;
- what kind of software and scanning tools we need for getting the best quality of digitisation;
- what kind of metadata will be used for describing the items;
- what will look like the final digital collection; what kind of functionalities it will have;
- will it completely replace the original library material;
- does it need additional conservation work;
- and, finally, how many resources we need; and
- how much it will cost.
It is not in the scope of this paper to describe in detail the digital preservation methods or present the
digital preservation workflows in a library that has mandate to preserve its digital resources. However,
some of the most decisive elements that influence the quality of digitisation and, therefore, the longterm durability of the digital object will be addressed. These are: scanning technology, image quality
and metadata specification.17
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30].
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3.1 Scanning technology
Scanning (image capturing or digital conversion) can be carried out in-house in the library premises or
outside, by an outsourcing company, depending on the type, characteristics, and quantity of the
material to be digitised. The quality of digital image mostly depends on the scanning technology,
scanning software, and trained operational personnel. Before outsourcing scanning, it is recommended
to get enough information on the experiences of the outsourcing company, their staff and technology.
It is also very important to specify in detail all the requirements.
If it has been decided to buy a scanner for in-house digitisation, there are some requirements that
the scanning technology (scanner or digital camera) should satisfy:
- it needs to achieve at least 24 – bit colour and 600 dpi resolution;
- it should support main archival and lossless file formats (TIFF 4 or PNG for pictures and
JPEG 2000 for texts) for the master files to be preserved;
- it can accommodate the physical dimensions of the originals (different dimension formats);
- it can support the physical condition of the documents (cold light, page turner, scanning speed,
etc.) without damaging them;
- it supports different image processing software.

Picture 1: Scanned image before processing....
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Picture 2: Scanned image after processing
Pictures 1 and 2 show differences between pre- and post-processing.
In addition to the scanner, good digitisation software for capturing, processing and delivery of
digital images is needed. Usually, a basic version is already integrated in the scanners and many
companies offer additional upgrades, which are almost the same price as the scanner. It is very
important that we have the necessary scanning tools for achieving the highest quality of the image.
During the EOD project we tested different image processing software and we realised that they
differed not only in the functionalities, but also in the colour treatment.
3.2 Image quality
The resolution and bit depth contribute to the image quality. Every image is compound of picture
elements or pixels (a single point or tiny square in a graphic image stored in an ordered rectangular
grid – the smallest element in a digital image). Resolution is determined by the number of pixels used
to present the image, expressed in dots per inch (dpi) or pixels per inch (ppi). We need to distinguish
input from output resolution [30, 18]. The input resolution is the one that is produced by the scanner or
digital camera, while the output resolution depends on the capabilities of the computer screen or
printer. In digitisation for preservation it is important to get the maximal input resolution and produce
archival file formats. For display and use, a secondary access file format will be produced depending
on the output resolutions and user requirements.
When defining the input resolution we need to know the dimension of the material we want to
scan. If for instance, we scan an image with the resolution of 300 dpi, and for accessing to it we need
to enlarge it twice, its output resolution will be 150 dpi. To obtain the same quality, we should digitise
it at a 600 dpi of resolution and the way round (Picture 3).
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Picture 3: Example of different digitisation resolutions
Another issue that influences on the quality of digital images is the bit depth. Zhang & Gourley [30]
define bit depth as the “(…) amount of information (stored as bits) that is represented by a single
pixel.” The digital colours are represented by a binary value (0, 1). If we use 1 bit depth, we will get a
bitonal image (black and white). With a higher bit depth we can produce grayscale or colour images.
The difference is whether the intermediate tones represent the black to white scale or of red, green and
blue (RGB) scale. A colour bit depth of 24 means that the colour images have 8 bits per colour (28) or
256 tones per each colour, making together 16.777.216 (224) of different colours (See Picture 4 and
Table 1). This is called »true colour« because it is in the range of the perception of human eyes. It is
also the highest depth available on normal computer screens.

Picture 4: 24 bits colour depth

For archival purposes when digitising black and white texts it is recommended to use 8 bits grayscale
and for coloured pictures a 32 to 48-bit colour scale in order to preserve all the details.
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Table 1: Bit depth and number of colours ratio in a digital image
Bit
Number
Example of digital values of each colour
depth of colours
avaliable
1
2
1, 0
2
4
11, 00, 01, 10
4
8
16
24

16
256
65.536
16.777.216

48

281 trillion

Black / white
Grey scale
image

000, 0001, 0010, ..
00000000, 00000001, …
0000000000000000, 00000000000000001, …
‘true colour’
000000000000000000000000,
000000000000000000000001,
000000000000000000000011,
000000000000000000000111…
00000000000000000000000000000000000000000000000,
…
3.3 Metadata specification

There are different categories of metadata related to the digital object. Descriptive metadata is used for
identification, access, discovery, and management of digital resources. Usually, it is the bibliographic
record in the catalogue. Administrative metadata includes rights and permissions. Technical metadata
refer to the characteristics of the digital object. Structural metadata provides information about the
internal structure of resources and relationships of the integrating parts of complex digital objects and
their relationship with other digital objects. For digital preservation, specific metadata are required
which include some of the above mentioned categories. These metadata are based on the information
model of the Open Archival Information System (OAIS) reference model (ISO 14721/2003) [26]. The
key preservation metadata schema is The Data Dictionary for Preservation Metadata (PREMIS PREservation Metadata: Implementation Strategies). It defines preservation metadata as data that
»supports the viability, renderability, understandability, authenticity, and identity of digital objects in
a preservation context;« which »represents the information most preservation repositories need to
know to preserve digital materials over the long-term;« [21]. Most of the technical metadata important
for preservation can be automatically extracted from the digitisation master files, with the exception of
some specifications regarding the image production, like used scanning technology, image processing
tools or documentation on the interventions and decisions regarding the digitisation selection,
scanning, selection of file formats etc. According to Rieger [28], “documenting the attributes of
digitized materials in a consistent way makes it possible to identify the provenance of an item as well
as the terms and conditions that govern its distribution and use.” (p.20-21).
This information can be important for quality assessment and error repair. The preservation
metadata of similar items in a collection can be captured at the collection level. Unfortunately, due to
giving priority to access, most libraries do not pay attention to these metadata.
In addition to the described preservation metadata, persistent identifiers should be assigned to
digital objects. They are long lasting references to digital objects. There are many types of persistent
identifiers that can be based on an algorithm or a code number. To verify fixity of a file, level
checksum can be used.
In digitisation the optical character recognition (OCR) is very important, especially in large-scale
digitisation projects, since it produces the text that is the basis of full-text searches. OCR is defined as
“A process by which characters typed or printed on a page are electronically scanned, analysed, and
if found recognizable on the basis of appearance, converted into a digital character code capable of
being processed by a computer.” [27]. OCR technologies cannot achieve 100% accuracy yet. For a
better OCR % a perfect quality of the scanned images and additional post-correction are required
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(Picture 5). Special problem are imperfections in old texts caused by stains on the paper, foxing,
humidity (paper wrapping) (Picture 6), blurred, broken, faded characters, etc. The IMPACT project
addressed some of these problems and developed software that improved OCR in several European
old languages. It certainly requires more work on the images and OCR quality, and it should be taken
into account in the planning stage of the digitisation project.

Picture 5: The image of Narodna sloga: neodvisen tednik, (27.02.1932, vol. 2, nr. 8),
automatically processed with OCR and additionally manually corrected

Picture 6: Imperfections caused by humidity (paper wrapping)
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The produced OCR text from digitised images and different categories of metadata can be encoded in
different schemas METS18, TEI19.
4. Conclusion
From its very beginning, digitisation in libraries and other cultural heritage institutions has been
considered a way of digital reproduction of analogue materials, and has been connected to provision of
access to their holdings and building of their digital collections. After two decades, it is time to
reconsider these views. Firstly, digitisation is a very expensive task and libraries hardly invest funds
not only for building but also for maintaining their digital collections. Secondly, the digitisation
technology is already sufficiently developed for obtaining high quality copies. Thirdly, the digital
preservation community has already adopted standards and preservation workflows that can be
integrated with the digitisation process. The digital preservation process (or “digitisation for
preservation”) starts at the moment of producing the digital image. For this reason, it is necessary to
pay more attention to the planning stage of the digitisation project and set higher requirements
regarding the most decisive elements in the creation of the digital image, that is: proper scanning
technology which avails to produce digital images of the highest quality in archival file formats, the
highest resolution and bit-depth that can be adjusted to the type of library material, and the metadata,
which include all the information important for extending the digital files life cycle. Librarians can
contribute a lot by taking active part in the digitisation workflows and demanding the best quality from
digitisation operators. They need to start thinking about their digital collections as if they were the
most important assets that increase the importance of their library to the community and stakeholders
they serve.
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