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DIGITAL HUMANITIES (DH)

“digital humanities explores how the questions posed in humanities 
scholarship are transformed and extended by the digital – both by 

means of tools and epistemologies” (Ray Murray)

• Early-modern European Context à humanistic scholarship intertwined 
with FORMAL and EMPIRICAL studies (Bod, Maat and Weststeijn 2010)

The Humanities deeply influenced and even shaped the exact sciences

• DH as renewed connection to formal/empirical studies 

Is DH different from other formal/empirical Humanities approaches?
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Museo Galileo 2428, 1609-10
LENS METAPHOR

• Scientific optical instruments

• Galileo Galilei

• Our days: from studying the starts to micro-
organisms

• Knowledge machine

• Optical aids used in the production of art

• Hockney–Falco thesis; visual argument 
(Hockney 2006)

• Creating and studying our cultural production

Galileo Galilei, Sideurs Nuncius, 1610
Firenze, Biblioteca nazionale centrale, Post. 110



SO… WHAT DO WE SEE?



OBJECTS

E.g. via digitisation
“Digitization involves the creation of a binary 
representation of an object which already exists, 
rather than the creation of new and novel pictorial 
information” (Terras 2008)

of 
primary sources

SPECIFICITY of objects of study à typical of the Humanities

also an interpretative act à make choices and take decisions
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• Simple but powerful 
display 

Archimedes palimpsest project

Henry III Fine Rolls project
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OBJECTS

• Simple but powerful 
display 

• Minute examination & 
reconstruction of features 
→ DH connected to material 
culture approaches & material 
sciences
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 canvases reveal a matching pattern of weft thread densities 
when one of the canvases is turned upside down (Figure 3). 
Such a match might also occur between a canvas with weft 
threads running horizontally, as here, and another canvas 
with weft threads running vertically (as would often be the 
case in a large canvas of broad format).18 (Canvases might 
also match front to back, if the artist purchased pieces of an 
unprimed bolt of canvas and then painted different sides.)

Serious study of Young Woman Seated at a Virginal, a 
painting that was nearly inaccessible for decades, effec-
tively began in the present century and advanced consider-
ably with the 2006 article by Sheldon and Costaras.19 
Therefore, the main significance of the weave match seen in 
Figure 3 is that it confirms one of the technical arguments 
that have been advanced in favor of an attribution to 
Vermeer.20 This match also raises the question of whether 
The Lacemaker, which is usually dated about 1669 –  70, 
should be dated somewhat later. Young Woman Seated,  
like the two pictures in the National Gallery, London 
(Figures 5, 6), and The Guitar Player (The Iveagh Bequest, 
Kenwood House, London), is dated about 1670 –  72 by 
Liedtke,21 whose conjectural chronology of Vermeer’s late 
works does not differ much from that of most other scholars. 
However, the dates proposed by scholars are not far apart, 

same term has been used on a single page. As larger  samples 
are taken —  say, of dozens of canvases used by Delft artists 
active about 1650 –  75 —  external evidence (such as paint-
ings that are dated) might be brought to bear upon the 
 oeuvre of Vermeer or, indeed, of another artist. The first 
Delft painting in the Metropolitan Museum, other than its 
five Vermeers, to be radiographed for the purpose of canvas 
weave analysis was Hendrick van Vliet’s Interior of the 
Oude Kerk, Delft of 1660. While it did not provide a match 
with any canvas by Vermeer,17 it is historically plausible, for 
example, that three works by another Delft painter,  dating 
from the late 1650s, could be shown to have been painted 
on canvases coming from the same bolt as the  canvas used 
by Vermeer for a painting such as A View of Delft (Mauritshuis, 
The Hague), which is usually dated to about 1661 –  63. 
Would we then date the famous cityscape earlier, or would 
there be some other explanation? For instance, might 
Vermeer have held a large roll of canvas in reserve, or even 
have bought a spare piece from the other artist? Questions 
like these may become easier to answer as additional com-
puter analysis is carried out and the results are combined 
with other types of historical and technical evidence.

Returning to Vermeer’s Young Woman Seated at a Virginal 
and The Lacemaker (Figures 1, 2), we find that the two 

5. Johannes Vermeer. Young 
Woman Standing at a 
Virginal, ca. 1670 –  72. Oil  
on canvas, 20 3⁄8 x 17 3⁄4 in. 
(51.8 x 45.2 cm). The 
National Gallery, London. 
Photograph: © National 
Gallery, London / Art 
Resource, NY; National 
Gallery, London, Great 
Britain (L33)

6. Johannes Vermeer. Young 
Woman Seated at a Virginal, 
ca. 1670 –  72. Oil on canvas, 
20 1⁄4 x 18 in. (51.5 x 45.6 cm). 
Photograph: © National 
Gallery, London / Art 
Resource, NY; National 
Gallery, London, Great 
Britain (L34)
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(as in Figure 9), the changing density of warp threads matches 
the great majority of the vertically aligned warp threads in 
the much larger (183%) Dublin canvas. The latter is usually 
dated about 1670 because of the degree of abstraction that 
has been discerned in the modeling of the figures and the 
fabrics, and in what Lawrence Gowing called the “unargu-
able, unfeeling fall of light.”26 Stylistic arguments could be 
marshaled to date Woman with a Lute as late as 1665 and 
to place A Lady Writing in the late 1660s, but it is also pos-
sible that the smaller canvas (and perhaps another, still to be 
identified in our survey of Vermeer?) was cut from a roll that 
the artist held in reserve for some years.

It must be emphasized that this new means of investi-
gation is still in its early stages and is subject to further 
refinement, both in terms of computer analysis and in the 

and the dating of late Vermeers is mostly guesswork, based 
on stylistic nuances and assumptions about the artist’s life 
(for example, that the economic depression of 1672 –  75 
would have discouraged him from painting at all).

A more concrete reason for leaving the chronology 
alone, at least in this case, is that the inventory of the house 
Vermeer shared with his wife and mother-in-law, dated 
February 29, 1676 (about two and a half months after his 
death), lists in the artist’s studio, together with other sup-
plies, two easels, three palettes, six panels, and “ten paint-
er’s canvases” (10 schilderdoucken).22 There can be little 
doubt that this entry refers to ten unused, stretched, and 
probably primed canvases. The notary describes at greater 
length things he could not simply name (thus, Vermeer’s 
maulstick is “a cane with an ivory knob on it”), and the ten 
canvases are listed right after the “six panels,” a term that 
would not likely be employed by a notary for finished paint-
ings on wood. Presumably the canvases were of different 
sizes and formats, offering the artist or a client choices when 
the next picture was begun. Nonetheless, the implications 
for a painter who produced, on average, no more than three 
finished paintings a year are clear enough: some canvas 
supports remained in the studio for years, and so dating by 
“weave match” must be supported by other evidence.

Another weave match found in Vermeer’s oeuvre is 
between two genre paintings of identical size, Young Woman 
Standing at a Virginal (Figure 5) and Young Woman Seated 
at a Virginal (Figure 6), both in the National Gallery, London. 
Several scholars have doubted that the pictures were con-
ceived as a pair and have dated the works a few years apart, 
invariably with Young Woman Standing placed earlier. 
Christopher Brown dated both paintings to about 1670, but 
doubted that they were companion pieces; Arthur Wheelock 
amplified this argument and dated the pictures to about 
1672 –  73 and about 1675, respectively.23 Liedtke, by con-
trast, maintains that the works are complementary in sub-
ject matter (the seated woman seems conspicuously more 
available than her upright counterpart) and that Vermeer 
used the perceived stylistic differences to express different 
characters and moods.24 Moreover, the same variations in 
the density of warp (not weft) threads is found when the 
canvases are aligned top to top (Figure 7). The weave match, 
as shown by computer analysis, strongly supports the con-
clusion that the paintings were planned as pendants from 
the moment their canvas supports were chosen.25

The third weave match in Vermeer’s oeuvre —  between 
A Lady Writing a Letter with Her Maid, in the National 
Gallery of Ireland, Dublin (Figure 8) and Woman with a Lute 
in the Metropolitan Museum (Figure 10) —  is much less 
expected. The former, usually dated between 1662 and 1664, 
was painted on a canvas stretched with the warp threads 
aligned horizontally. When the picture is set on its right side 

7. Weave density maps of  
the canvases reproduced  
in Figures 5 and 6 (aligned  
top to top)

Johnson, Johnson, and Liedtke
(2012)

Archimedes palimpsest project



E.g. via creation and 
manipulation of 
digital models

OBJECTS

of 
primary 
sources/components
production/ 
transmission/use 

SPECIFICITY + formal 
MODELLING 
(Abstraction, 
classification, 
manipulation) 



E.g. via creation and 
manipulation of 
digital models

OBJECTS

of 
primary 
sources/components
production/ 
transmission/use 

http://www.digipal.eu

SPECIFICITY + formal 
MODELLING 
(Abstraction, 
classification, 
manipulation) 



E.g. via creation and 
manipulation of 
digital models

OBJECTS

of 
primary 
sources/components
production/ 
transmission/use 

http://www.digipal.eu

SPECIFICITY + formal 
MODELLING 
(Abstraction, 
classification, 
manipulation) 

(a) Discovery of the sculpture complex (b) Digital acquisition (c) Classification of sculptures

(d) Peculiar features (e) Measure information (f) Specific carvings

(g) Connections to other artworks (h) Comparisons to other buildings (i) Highlights of sculpture parts

Fig. 6. Information overlay examples. Various kind of information are presented to users during the exploration of the sculpture collections, highlighting
interesting artistic details or historical information.

both on high-end hardware and on embedded systems, with
heavy restrictions both on rendering performance and resource
availability. The 3D navigation user interface has been tested
on a variety of display sizes permitting the user to naturally
examine the artifacts, and smoothly transition from analyzing
its shape to getting a very close view of a particular detail. The
user interface has been implemented in large displays as a non
co-located touch interface separated from the rendering display
in order to provide both full field of view to the user, and low
occlusion of the display to other visitors. On mobile devices,
instead, the user interface is a co-located touch interface that
maps to the well-known touch-based user interface typically
present on this devices. Thanks to the automatic centering pivot
the interaction with the touch screen can be abstracted allowing
the user to focus on the rendered 3D model. Furthermore, a
thumbnail-based selector widget allows users to easily discover
interesting views of the sculpture collection, decorated with
2D overlays containing information previously authored by
archaeology experts and curators. The large display setup
has been tested in a variety of museum installations and

exhibitions, while a cluster of user tests have been performed
for the mobile version. Our current work concentrates on
studying new ways to author and provide narrative content to
users, as well as exploring the capabilities of new generation
stereoscopic displays.

Acknowledgments. This work is partially supported by the EU FP7 Program under the

DIVA project (290277), by RAS under projects BIGDATA and HELIOS, and by Soprint-

endenza per i Beni Archeologici per le Prov. di Cagliari ed Oristano (ArcheoCAOR).
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publishing 

Epidoc guidelines 8.22

Bradley and Pasin 2013
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(Abstraction, 
classification, 
manipulation) 

E.g. via creation and 
manipulation of 
digital models







Dunn and Schumacher 2016



OBJECTS

E.g. 

• Textual vs. contextual and material

Blending of perspectives



TEXT and CONTEXTS

E65 Creation
(of record)

P94 has created
E31 Document

(conceptual object)
(one transaction?)

Transfer
(subclass of E7 Activity 

and of 
E28 Conceptual Object)

(superclass of Entry)

P14 carried out by

from

transfers

P7 took place at

P4 has time-span

to

P128 is carried byE84 Information Carrier
(the physical document)

P4, P7, P14

Measurable
(subclass of 

E77 Persistent Item)
(Superclass of

Monetary value)

attests
(subproperty of 
P70 documents)

Tomasek et al. 2016 



OBJECTS

E.g.

• Textual vs. contextual and material

• Historical vs. other disciplines (e.g. linguistics) 

Blending of perspectives



MIXED METHODS / INTER-MULTI DISCIPLINARY

Eide and Vogeler 2016 

The Hellespont project
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MEDIUM

Machines (software and hardware)
• Digital medium as publication medium with own constraints and 
opportunities

PRINTWEB

→ DH connected to 
information studies

→ DHers creating 
new intermediaries 
to the past

Ciula and Lopez 2009
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MEDIUM

Machines (software and hardware)
• Digital medium as publication medium with own constraints and opportunities

• Means for operationalising
concepts – e.g. algorithms and 
datasets 
• How to correlate methods 

in (big) data analytics to 
historical (or literary) 
sources?

(Pechenick, Danforth and Dodds 2015)

• OCR errors
• Dominance of scientific 

literature
• Messy metadata (inaccurate 

data)
• What does popularity means?



MEDIUM

Machines (software and hardware)
• Digital medium as publication medium with own constraints and opportunities
• Means for operationalising concepts
• Technologies within ethical perspective 

Minimal computing -
http://www.globaloutlookdh.org/minimal-
computing/

SWEEEP Kuusakoski, Kent UK



MEDIUM

Machines (software and hardware)
• Digital medium as publication medium with own constraints and opportunities
• Means for operationalising concepts
• Technologies within ethical perspective

→ DH akin to techno-sciences and research management-aware (reliance on technical 
infrastructures and high budget research) 
→ DH critical of infrastructure - outdated vertical metaphor? 

“Within digital humanities, the idea of infrastructure is particularly unhelpful because 
it encourages a prejudice that digital work is a supporting activity, subsidiary to 
research and teaching.” (Prescott 2016) 
“[…] use technology self-reflexively as part of the very knowledge, and not just 
instrument, of researching and acting ethically on society” (Liu 2016) 



MEDIUM

Machines (software and hardware)

• Digital medium as publication medium with own constraints and opportunities
• Means for operationalising concepts
• Technologies within ethical perspective

→ DH akin to techno-sciences and research management-aware (reliance on tech
→ DH critical of infrastructure 

→ DH connected to public humanities 
and ‘citizen science’

from machines to humane project (McCarty 2012)

Davide Carnevale



OBSERVERS

• Evident link between models and 
our role as 
observers/creators/interpreters 

• Complex boundary between 
factual observation of the past 
and its context of interpretation 
à subjectivity of the humanities 
(Small 2013)

Subjectivity



OBSERVERS à AGENTS

• Ourselves and others making intellectual and technical 
choices/interpreting

• e.g. in creating/selecting models, establishing units of analysis / 
pinpointing a theory of objects/texts

Agency



TE
XT
S

text as idea, intention, meaning, semantics, sense, content

text as linguistic 
code, as series of 
words, as speech

text as document: 
physical, material, 

individual

text as a visual object, 
as a complex sign

TEXTG
text as a version of ..., as a set of graphs, graphemes, 

glyphs, characters, etc. (... having modes ...)

text as a work, as 
rhetoric structure

Sahle (2012)



OBSERVERS

• Ourselves and others making intellectual and technical 
choices/interpreting

• engagement with interpretative agents of the past (engage 
with meta-modelling) 

→ DH of the humanities in long shelf engagement with literature

Agency



(Agency à in the sources)



OBSERVERS à AGENTS

• Planning re-use, documentation, 
sustainable technologies, 
community engagement with 
respect to standards

à In DH balancing out specificity 
of objects of study with need for 
flexible, sustainable and re-
usable resources

Agency à FUTURE



CONCLUSIONS
What we see …

• Primarily

• OBJECTS à in detailed and expanded (also distorted) 
form

• Lenses à own INSTRUMENTS, tools, media

• OBSERVERS (ourselves) à interpreters

• Consequently

• Abstraction, patterns, threads connecting epistemic 
traditions

• Other creators, observers and interpreters à in the 
PAST, PRESENT and FUTURE

• Power and limits of technology → SOCIAL and 
ENVIRONMENTAL SUSTAINABILITY and AGENCY



REFERENCES

• Archimedes palimpsest project http://archimedespalimpsest.org
• Beam, A., J. Bradley, D. Broun, J. . Davies, M. Hammond, M. Pasin (with others), The People of Medieval Scotland, 1093 – 1314 (Glasgow And London, 2012), http://ww.poms.ac.uk.

• Bod, R., J. Maat, and T. Weststeijn, eds. The Making of the Humanities. Vol. I: The Humanities in Early Modern Europe. Amsterdam: Amsterdam University Press, 2010. Print and Web. 
http://oapen.org/download?type=document&docid=429194

• Balsa Rodriguez, M., M. Agus, F. Bettio, F. Marton And E. Gobbetti. Digital Mont'e Prama: 3D Cultural Heritage presentations in Museums and anywhere. In Proc. Digital Heritage: 545-552, 
September 2015

• Bradley, J., and  M. Pasin. “Structuring That Which Cannot Be Structured: A Role For Formal Models In Representing Aspects Of Medieval Scotland', In Matthew Hammond (Ed.), New 
Perspectives On Medieval Scotland, 1093-1286, Woodbridge: the Boydell Press, 2013, pp. 203-214 

• Ciula, A. and Lopez, T. Reflecting On A Dual Publication: Henry III Fine Rolls Print And Web. Literary and Linguistic Computing 24.2 (2009): 129-141. 
• Dunn, S. and M. Schumacher. Explaining Events to Computers: Critical Quantification, Multiplicity and Narratives in Cultural Heritage. Digital Humanities Quarterly 10.3 (2016) 

http://www.digitalhumanities.org/dhq/vol/10/3/000262/000262.html
• Elliott, T., G. Bodard, E. Mylonas, S. Stoyanova, C. Tupman, S.Vanderbilt, et al. (2007-2013), Epidoc Guidelines: Ancient Documents in TEI XML (Version 8) 

http://www.stoa.org/epidoc/gl/latest/

• GO::DH Minimal computing working group http://www.globaloutlookdh.org/minimal-computing/
• The Hellespont project http://hellespont.dainst.org/
• Henry III Fine Rolls project http://frh3.org.uk
• Johnson, C. R., Jr., D.H. Johnson, and W. Liedtke. Canvas Matches in Vermeer: A Case Study in the Computer Analysis of Fabric Supports. Metropolitan Museum Journal V. 47 (2012)

• Letters of 1916 project http://letters1916.maynoothuniversity.ie
• Liu, A. “Opening remarks.” Interrogating Infrastructure’workshop, King’s College London, July 2016 http://liu.english.ucsb.edu/wp-includes/docs/talks/2016kingscollege/opening-remarks.pdf
• McCarty, W. “The Residue Of Uniqueness.” In Controversies around the Digital Humanities, Manfred Thaller (ed.), 24-45. Historical Social Research 37.3 (2012). 

• Hockney, D. Secret Knowledge: Rediscovering the lost techniques of the Old Masters. Thames & Hudson, 2006 
• Pechenick E.A., Danforth C.M., Dodds P.S. Characterizing the Google Books Corpus: strong limits to inferences of socio-cultural and linguistic evolution. PloS ONE 10.10(2015): E0137041.
• Prescott , A. “Why Infrastructure?” Interrogating Infrastructure’workshop, King’s College London, July 2016 Https://Medium.Com/Digital-riffs/Why-infrastructure-ccc8f79a3ba8#.3jy6jc16t
• Sahle, P. “Modeling Transcription.” Knowledge Organization and Data Modeling in the Humanities: an ongoing conversation. Workshop at Brown University March 2012. 

Http://Datasymposium.Wordpress.Com
• Terras, M. Digital Images for the Information Professional. Routledge, 2008.
• Ray Murray, P. Dihital Humanities, MA Programme Propsectus, Srishti Institute of Art, Design and Technology http://srishti.Ac.In/programs/pg-program-ma-in-digital-humanities
• Small, H. The Value Of The Humanities. Oxford: Oxford University Pres, 2013.
• Tomasek, K., Vogeler, G., Pindl, K., Anderson, C., Orlowska, A., Eide, O. MEDEA (Modeling Semantically Enriched Digital Editions Of Accounts) Panel presented at DH 2016, Krakow, July 2016.



THANK YOU!

Dr ARIANNA CIULA
ARIANNA.CIULA@ROEHAMPTON.AC.UK

@ARICIULA

Museo Galileo 2428, 1609-10Museo Galileo 2428, 1609-10Museo Galileo 2428, 1609-10


