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Abstract

An ever-growing Internet places an increasing demand on
cultural institutions ability to deliver digital material. Not too long
ago internal production lines managed the demand, but today the
demand of making digitised material available is so large, that
many institutions no longer cope with digitising within their own
ranks. In recent years, many institutions got into so-called mass
digitising projects to be able to live up to the high demands from
the public, but also in the hope that in such a production
environment finds cost-effective methods that enable the digitising
of the wealth of material that they have to administer.

These large development projects are often financially driven
by different funds and contributions in order to build a production
line. But what happens when these projects are subjected to
reality, that is, moving from a development environment to a
production environment where a lot of money can be involved?
What's the expectation of the end product; will it differ from the
expectations and requirements one has on products from internal
production lines?

The digitising dilemma

Clearly, one can digitise very large volumes in a short time,
but why do it if the quality is poor or barely acceptable? And who
decides what is acceptable quality, the customer, the supplier or
the end user? As a client you often hear that it’s impossible, that
you cannot expect a perfect result just because it is about large
volume digitising. One has to accept what is offered, otherwise
one is perceived as unrealistic. For an example, would a customer
who buys a new TV set accept stripes across the screen, even if the
TV set was made on an assembly line?

As a national library we do have high quality standards, even
in the digitising that happens in-house. Since the digitised material
often will be used instead of the original material / object, original
similarity is therefore of great importance. Therefore, we mean
that it is impossible to accept the argument that high quantity must
automatically mean lower quality. For us, there is no natural
connection between the concepts. However, it is important to us
that quality control is done with fully automated processes in order
to keep production costs down.

Digitising of newspapers often involves large volumes and
thus inevitably high costs. Moreover, the earlier newspaper
material is often brittle and it is doubtful whether it is capable of
further digitising occasions.

In our case, we may never get the opportunity to digitise
“Svenska Dagbladet” from the 27" of October, 1884 again as the
paper can only handle one pass through the scanner, so it must be
right straight away.

In order to determine how much a particular increase in
quality is worth, one must first have a basic price list to start with.
We have carefully calculated prices for all the different newspaper
types. When we work out a new method to secure quality, the
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price might change. In the end it is KB, in its role as purchaser and
National Library, who must make the final decision if the
increased quality is related to the price increase.

Work on quality in project Digidaily

The concept of quality is subjective and each organization
must carefully consider which quality standards are desirable and
where the lower quality limit lies. The nature of the originals, the
intended use, data storage facilities, technical equipment for
digitising and last but not least, financing, all are aspects that will
affect the quality level you choose.

At the National Library of Sweden, we use three quality
levels, each with Metamorfoze as a basis.
1. Items with high demands on colour accuracy
2. Items with standard requirements for colour accuracy
3. Items that are digitised in gray scale

As an example we have in our ongoing newspaper project
"Digidaily", which we presented at last year's conference, chosen
level 2. We have had the opportunity to be able to change and
improve the specifications as we went along, which has been a
great benefit. For an example, in the beginning of the project we
were sure that gray scale images saved in TIFF was right for us. It
turned out that the files, despite the gray scale, would have been
far too large, which was not realistic and financially feasible when
you have in mind that we wanted to begin digitising 1/3 of our
collection of 122 million pages.

We therefore worked on and came to the conclusion that if we
saved the files in jpg2000 instead, we could afford to reproduce
the newspapers pages in colour, which would be perceived as an
added value to the user.

Another important aspect of quality that we have improved
during the project is segmentation of the pages. For a long time we
had the idea that segmentation at page level would be sufficient for
the user's needs, but after listening to arguments from Simon
Tanner [1] and Edwin Klijn [2] we thought some more and then re-
wrote the requirements, including segmentation to article level.

The system we use for segmentation and OCR-interpretation
enables us to automatically segment pages at article level, and the
results so far are acceptable, we may end up at an accuracy of
around 80%, but for us it's good enough, gives no extra cost and
increase the added value for the end users.

Since the beginning, the idea behind our project has been to
automate as many processes as possible. Our thesis has been to
minimize human labour wherever possible, to keep the final price
at a level as low as possible.

Digitising costs
The high cost in terms of newspaper digitising is the manual
preparation of the pages before digitising and the image capture.
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Other parts of the digitising chain, such as OCR, automated QC
etc. are more or less machine hours and these can be pressed but
that will not impact in the final price too much.

Below is an example of the different newspaper categories
and the production price. Please note that the price in the second
table is in Swedish Krona.

working on developing a statistical sampling method that will
minimize the material to be inspected manually.

Practical problem solving

We are always actively looking for new rational ways to scan
newspaper pages. But with new scanner models there also arise
unexpected quality problems. We became unpleasantly surprised

when we noticed that our new Supag MediaScan all too often gave
Category Price Comment vertical stripes across the newspaper pages. And the reason for that

was dust. Instead of a "dust spot" like on a traditional scanner, dust

on these types of scanners instead give coloured vertical stripes.
1. Bound, torn, 1.03 USD About 4 % of the So the effect was that the much cheaper and more efficient scanner
fragile paper, the collection gave rise to an entirely new problem. Good enough? No, not for
biggest format size us, stripes are not OK.

After many internal discussions at KB we have decided to

2. Bound, most of 0.51 USD Main part of the accept artefacts in the sense coloured lines if they do not exceed
it can be taken collection, 49 % two lines per digitised page and that the lines are a maximum of
apart, only a few three pixels wide. Thicker lines than three pixels are not accepted
are saved still at all.
bounded, fair
paper quality.
3. Tabloids stapled | 0.34 USD About 47 % of the | | ,Jad arhar for att gora mal”
but not bound. collection ‘ S

\ TR
4. National copies 2.8 USD Less than 1 % of SR
— not to be taken the collection ot |
apart. Or very poor b o i
paper quality el e

e .
Category 2 Pages/shift Price/page % off the wg“?f:: . g;i:i g"::;% mf:fu:tw nmu%%:ﬁ
(SEK) total cost S B £ S b
Logistics 50 000 0,08 SEK 3% . ;-_:-m | i‘m e
Preparation - go | 7 676 0,54 SEK 17% | o !iwr: gg:;; e P
through = Bhe T B B
Preparation - 6 550 0,63 SEK 20%
take apart e o o
Image capture 2 946 1,40 SEK 43% ST oo Ladbrotes £
QC 124 459 0,03 SEK 1% = atusvensean 100c &
Segmentation & 96 322 0,04 SEK 1% Figure 1. Vertical line across the newspaper pages
export
OCR-click 0,50 SEK 15%
Newspapers are dusty by nature, particularly old newspapers,

Total price 3,23 SEK 100% and this type of scanner uses a conveyor belt that grips the paper

We also try to automate the quality control. All image capture
equipment are checked and calibrated with test targets at specific
intervals. The evaluation of the test targets is automated and the
results are stored in the production system so that it is possible to
see changes over time. The test results are also saved in a
performance file in XML, which will be stored in the in SIP file
along with the newspaper images.

So far the QC has been more or less manually done.
However, this is completely unrealistic in a process that will
handle millions of images every year. Therefore we are now

Archiving 2013 Final Program and Proceedings

and drags the page into the scanner. Dust and small pieces of paper
can then whirl around and lie down on the glass above the scanner
Sensor.

To scan dusty old newspapers pages on this type of scanner
therefore requires optimal cleanliness, i.e. continuous cleaning.
Therefore, we now have a first measure improved the cleaning
procedures. In order to bind the dust, we have also tested a
humidifier, but it gave no appreciable improvement.

But how do you solve it practical and cost effective? The idea
to manually go through all the digitised images was never an
option; it must be solved with an automated method. So we found
out a method to let software look for longitudinal lines of a certain
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pixel width and alert if any are detected. Only then will the image result in a cost increase of 0,08-0,12 USD/page so the question is

will be sent to manual control and then eventual go back for re- whether this increase in quality is worth it. The solution with a
scan. The cost for this function is minimal when a computer hydraulic press is cheaper and we think that the price increase will
performs it. The only extra cost is if there will be a re-scan. be about 0-0,08 USD/page.

Figure 4. Pressing pages at Centre for Preservation and Digitisation, Mikkeli,
Finland

What we have seen so far is that the wavy text will not affect
the OCR interpretation so the quality increase would only be to get
a more aesthetically pleasing image. We have not yet taken a
decision how to act in this matter, and discussions are still
ongoing.

Figure 2. Supag MediaScan

Having to choose

A third scan we have conducted tests on is a document
scanner. Our initial tests indicate a production level that far
exceeds the other scanners we use today. However, the limitations
are tabloid format and that the material must not be brittle or
damaged.

Other problems we experienced with MediaScan scanner are
stitch-problems and wavy text. If the newspaper page is not
completely flat, the scanner software has difficulties in putting
together the different images as one, with the result that some
images may have wave-like text, or text with a misfit.

e T aNT ST W 1 aen tyskKa.llaskriien ‘riocn-
utantr p4 gardar och gator finns y.nqv g5 april skriver Hel-

en kall och hird och hjirtlss ¢y ge Haas om sin lirare
vérld, som skulle smaka Zola, om qop pyss — alldeles efter sin 70-
inte Zola hade ett patos. Och-pa arsdag — i Rom bortgangne ro-
::t?x::::::: :f"i‘::&:(;’l"::‘t 1];115‘ manisten Ernst Robert *Curtius,
A by klands storste kritiker. I
liga, s& till den grad lycktraffs- ;I;y,:,m, :u‘ behandlar Roel:.ert
orimliga ldgen att ldsaren rusar Braun i en stor studie, "Dich-
upp, sliter “l“ihta" ;Ch "ﬁ‘“‘: tung und erbloses Christentum”,
; Vnrfgr :im:i ‘n.e‘ ; d:}f;:]:}‘;ﬂ; Bertil Malmbergs orientering mot
oner dven r Mg, * och sedan fran kristendomen.
V.a.rﬂsr moter inte dven jag, just I sista nrt ay den amerikanska
R S TR e
stdkeri, den flicka, “ Malmbergs kristna skddespel "Ex-
T e e
r linge sedan - prof. E iker, Fribourg,
den och vars pappa nu genast gchweiz.r::ttlk:l; har titeln "A
tillhandahaller ~ mig lastbilar? gywedish play on Hofmannsthal's i .
Osv. belief”. Alker papekar, att styc- Figure 5. High-speed document scanner
Falladas "En man vill opp” har ket férelegat i tysk Overs. se-
en genomtringande smak av fol- dan 1945 hos Bermann-Fischer
jetong med en bdrande optimis- men trots detta &nd4 inte upp-
tisk ton i varje avsnitt, som loc. férts i Tyskland. .
kar till inkdp av nésta tidnings- e As a comparison:

Figure 3. Wave-like text with bad s-titching ) e Zeutschel OS 14000 scanner - 800 pages/shift
e Supag MediaScan - 4000 pages/shift
e Document scanner - 10000 pages/shift (or more)

We have not yet found automated methods for finding these The problem is that the document scanner might give an
problems. To get around it all, we are now testing how pressing image quality lower than the requirements specified in KB's
with a flatiron or flattening with a hydraulic press may reduce specifications. It is particularly noise in the dark areas that might

these errors. But this includes manual handling, which could
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be below target, where the standard deviation maximum is set to
be STD <4.

We do not believe that the higher level of noise will
negatively affect the OCR result. The discussion “good enough” is
here very relevant; a much higher production rate or a noise level
that will meet the Metamorfoze standard?

Our methods to combine quality with quantity are based on a
chain as automated as possible. It is machines, not people that will
find quality deficiencies. The technical equipment is tested and the
results are saved as an XML file and added to the metadata for the
sake of traceability, all to ensure that the technical equipment
emits such a good result as possible. Quality control also needs to
be as automated as possible, and a file only goes to manual control
in cases where the automated checker finds quality problems.
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So our simple thesis and conclusion is to automate as much as
possible, for it is only then one can combine quality and quantity.

Quality ¥ Quantity = True
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