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‘How to organize and access 
palaeographical knowledge in 

order to use it as evidence in an 
emerging interpretation.’



‘[Palaeographers] are all too often regarded as 
repositories of authoritative dogma.’

D. Ganz [Prof. of Palaeography, KCL],
‘Editorial Palaeography’, Gazette du livre médiéval 16 (1990), p. 11

‘[Palaeography is] an authoritarian discipline, the 
pertinence of which depends on the authority of the 

author and the faith of the reader.’

A. Derolez [Prof. Emeritus, President CIPL],
The Palaeography of Gothic Manuscript Books (2003), p. 9



‘It is obvious that one cannot prove that two texts 
were penned by the same hand. The only way to 

persuade other people that this is so is to show them, 
to give them the feeling that it is the same hand.’

C. Sirat, Writing as Handwork (2006), p. 493

‘... the low esteem in which palaeography is currently 
held as an academic discipline...’

Derolez, The Palaeography (2003), p. 2

‘The dating and localizing of most manuscripts will 
always be informed guesswork.’

Ganz, ‘Editorial Palaeography’, p. 11



‘How is it possible to 
proceed in such a way that the description of a 

specimen of handwriting is as clear and 
convincing to its reader as it is to its author?’

An obvious answer is: by replacing qualitative data 
by quantitative ones.’

Derolez, The Palaeography (2003), pp. 7–8
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Figure 1. Extraction of edge-direction distribution.

luminance as the white background. The added drawback is

that the vertical line distance can no longer be used as a dis-

criminatory writer characteristic. The recording conditions

were standardized: the same kind of paper, pen and support

were used for all the subjects. As a consequence, this also

implies that the ink trace thickness variations will be more

due to writer differences than due to recording conditions.

The response sheets were scanned with an industrial quality

scanner at 300 dpi, 8 bit / pixel, gray-scale. Our experi-

ments are entirely image-based, no on-line information is

available (e.g. speed of writing, order of different strokes).

3. Features

In this section we describe the extraction methods for

five features used in writer identification. The first two fea-

tures are edge-based directional distributions. We will focus

our attention on the second one of them which is a new fea-

ture proposed in this paper.

Edge-direction distribution

Feature extraction starts with conventional edge detec-

tion (convolution with two orthogonal differential kernels,

we used Sobel, followed by thresholding) that generates a

binary image in which only the edge pixels are ”on”. We

then consider each edge pixel in the middle of a square

neighborhood and we check (using logical AND operator)

in all directions emerging from the central pixel and ending

on the periphery of the neighborhood for the presence of an

entire edge fragment (see fig. 1). All the verified instances

are counted into a histogram that is finally normalized to a

probability distribution which gives the probability of

finding in the image an edge fragment oriented at the angle

measured from the horizontal.

In order to avoid redundancy, the algorithm only checks

the upper two quadrants in the neighborhood because, with-

out on-line information, we do not know which way the

writer ”traveled” along the found oriented edge fragment.

In the experiments, we considered 3, 4 and 5-pixel long

edge fragments. Their orientation is quantized in = 8, 12

and 16 directions respectively (fig. 1 is an example for =

12). Clearly, is also the number of bins in the histogram

and the dimensionality of the final feature vector.
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Figure 2. Two handwriting samples from two different

subjects. We superposed the polar diagrams of the edge-

direction distribution corresponding to pages 1 and 2

contributed to our data set by each of the two subjects.

The distribution of the writing directions is characteris-

tic of a writer’s style. The polar probability density function

was used in an on-line study of handwriting [4] to describe

differences between upward and downward strokes. It was

also used off-line [2] as a preliminary step to handwriting

recognition that allows a partition of the writers by unsu-

pervised fuzzy clustering in different groups.

While in the mentioned studies the directional histogram

was computed on the written trace itself, for the present

work we computed it based on the edges. Edges follow the

written trace on both sides and they are thinner, effectively

reducing the influence of trace thickness.

We must mention an important practical detail: our

generic edge detection does not generate 1-pixel wide

edges, but they can usually be 1-3 pixels wide and this

introduces smoothing into the histogram computation be-

cause the ”probing” edge fragment can fit into the edge strip

in a few directions around a central main direction. This

smoothing taking place in the pixel space has been found

advantageous in our experiments.

As can be noticed in fig. 2, the predominant direction

in corresponds, as expected, to the slant of writing.

Even if idealized, the example shown can provide an idea

about the ”within-writer” variability and ”between-writer”

variability in the feature space.

By analyzing the data, we found out that differentiation

of the feature vector ( ) results in a significant perfor-

mance improvement. Besides removing the DC compo-

nent, the differentiated directional probability distribution

conveys information about the changes in writing direction.

Along this line of thinking came the idea of a more complex

feature capable of bringing forth more information about

the local writer specificities by computing locally on the im-

age the probability distribution of changes in direction.
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Computational Palaeography?



Computational Palaeography?

‘These [computational] methods are unlikely 
to replace, though they may supplement, the 

work of the document analyst,’
because, however powerful computers will 
(surely) become, it will probably not be 

possible to cross-examine them.’

T. Davis, ‘The Practice of Handwriting Identification’, 
The Library (2007), p. 266 n. 27



Palaeographical Databases?Palaeographical Databases?



Decision Support System

• ‘This system will guide the users, record their 
decisions, and enable them to track their 
previous hypotheses and decisions.’

• ‘It will ... [provide] tools for word-searches 
and for character recognition.’

• ‘[I]t is important to have knowledge bases of 
phrases, words or letter-forms from which to 
draw comparisons.’



Problems with Databases

1. How do we search for letter-forms?

2. How do we deal with image rights?

3. How do we ensure sustainability? 



P.A. Stokes, ‘Digital Image Processing’, Digital Medievalist 3 (2007/8)



P.A. Stokes, ‘Digital Image Processing’, Digital Medievalist 3 (2007/8)



•  ‘Essentially Caroline’ minuscule (Ker, 1957)

•  ‘Anglo-Saxon Round minuscule’ (T.J. Brown, 1990)
•  ‘Anglo-Saxon Vernacular minuscule’ (Dumville, 2001)
•  ‘English Caroline minuscule’ (Roberts, 2005)
•  ‘English Vernacular minuscule’ (Stokes, 2005)
•  ‘Anglo-Saxon Insular minuscule’ (Da Rold, ?2006)
•  ‘The script with letter-forms that derive ultimately 
from the old Insular minuscules’ (M. Brown, 2009)

Bodleian Auct. D.2.16, 1r (detail)

•  ‘Anglo-Insular’ minuscule (Boyle, 1980)



‘If we are really to capitalize on the potential 
that the digital scriptorium seems to 

guarantee ... the blurriness of palaeography and 
its organizing principles might usefully be 

appraised and considered carefully with a view 
to eliminating the widespread variability of 

description and the arbitrariness of evaluative 
analysis.’

E. Treharne, ‘The Good, The Bad, The Ugly’ (forthcoming)
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<http://www.arts.manchester.ac.uk/mancass/C11database/data/scriptors.php>

http://www.arts.manchester.ac.uk/mancass/C11database
http://www.arts.manchester.ac.uk/mancass/C11database


<http://www.arts.manchester.ac.uk/mancass/C11database/data/letter_catalogue.php>

http://www.arts.manchester.ac.uk/mancass/C11database
http://www.arts.manchester.ac.uk/mancass/C11database


Palaeographical Criteria

• Aspect

• Ductus

• Letter-forms

• Mannerisms

• Pen angle

• Weight

• Shading

• Shakiness

• Orthography

• Abbreviations

• Punctuation

•  Textual 
Apparatus

P.A. Stokes, ‘Computer-Aided Palaeography’, Kodikologie 
und Paläographie im Digitalen Zeitalter (2009), 309ff



Where to from here?Where to from here?



Image

Image

Image

Stokes, ‘Computer-Aided Palaeography’ (2009), p. 328



Database II:
Web Interface

http://localhost:8888/mssdatabase/msspage(1)
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Database:
Royal Writs of saec. xi med.

(S1071, S1084, S1088, S1105, S1126, 
S1140, S1156)

http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphspage(1)?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1140-1+S1156-1&submit=Search
http://localhost:8888/mssdatabase/comparegraphs.html?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1134-1+S1140-1+S1156-1
http://localhost:8888/mssdatabase/comparegraphs.html?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1134-1+S1140-1+S1156-1




Database:
Timeline

http://localhost:8888/mssdatabase/timeline.html?letter=e
http://localhost:8888/mssdatabase/timeline.html?letter=e
http://localhost:8888/mssdatabase/timeline.html?letter=e
http://localhost:8888/mssdatabase/timeline.html?letter=e
http://localhost:8888/mssdatabase/comparegraphs.html?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1134-1+S1140-1+S1156-1
http://localhost:8888/mssdatabase/comparegraphs.html?indexlist=+S1071-1+S1084-1+S1088-1+S1105-1+S1126-1+S1134-1+S1140-1+S1156-1




A ‘confusing patchwork of policies [for image 
rights which] ... is hindering new research and 

publication in the humanities.’

Max Planck Institute, Ca# for Open Access (2009)



Where to from here?

Any evidence must be:

• Reproducible

• Communicable (and communicated)
• Debatable

• (Ideally) verifiable



Where to from here?
• One resource which unites existing catalogues, 

databases, digitised MSS.

• Includes a database which allows searching by 
letter-form, with photographs of letters and links 
to complete online MSS.

• Ideally, allows users to add and share information.

• Must be extensible, flexible, modular, standards-
compliant, and especially human-centred.

• The ‘hard’ technology is already here:
the challenge is with us.
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