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Abstract
The restoration of La battaglia dall’Astico al Piave (Italy, 1918) has been funded by MiC (the Italian Ministry
of Culture) and carried out by the University of Udine in collaboration with several film archives. Starting
from a historical-philological and restoration framework, the case study offers some reflections and considerations between the fields of the digital humanities, film preservation, and cinema history. Furthermore, it
provides a concrete opportunity to achieve the two goals of raising awareness about the status of digitized
film artefacts, framing them as the result of modelling practices, and documenting the film preservation process as well as the surrounding historical and cultural network in a digital historical-critical infrastructure.
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1 Introduction
This paper is based on the restoration of La battaglia dall’Astico al Piave (Italy, 1918), funded by MiC (the Italian
Ministry of Culture) and carried out by the University of Udine in collaboration with Kinoatelje, La Cineteca
del Friuli, Istituto LUCE, Cineteca Milano, Museo Nazionale del Cinema, and Lobster Films.1 Starting from a
historical-philological and restoration framework, the case study offers some reflections and considerations
between the fields of the digital humanities, film preservation, and cinema history.2
The contribution has two main objectives. On one hand, I will frame the digital representations of film artefacts
as the result of modelling practices, in other words, as heuristic processes that construct representations of a
specific object or phenomenon (McCarty 2005). Historical and archaeological research on cinema history and
film artefacts and the growing field of digital film studies and digital humanities stress the need for specific subdisciplines. The science of film preservation and film historiography should focus on, and thus become fully
aware of, the existence of a kind of film artefact imaging field. This would echo what has happened since the
outset in several other disciplinary fields in terms of imaging sciences and the visualization of scientific objects
(Daston and Galison 2007; Rheinberger 2010; Olsen et al. 2012; Drucker 2014), namely, constructed and mediated scientific observation for analytical-experimental, archival-documentary, and educational-pedagogical
ends. In order to critically frame digital surrogates of film artefacts, their preservation and restoration quality needs to be assessed (Barricelli et al. 2020) along with documentation of the interdisciplinary research
framework, methods and choices adopted. What is more, to consciously investigate film history and material
culture at a “distance” (Salber Phillips 2013), film and media studies scholars working in digital and data-driven
research environments should acquire a critical and educational approach to the modelling concepts and cultural techniques behind the visual representation of archival material artefacts. This approach should also be
adopted towards digitized sources and the related digital tools and interfaces.
The second aim is to reload and reframe the longstanding field of digital critical editions of films made for
research, education, and presentation purposes. Indeed, our research project will include a second phase in
which we will design and create a web-based, historical-critical digital environment. The goal is to document
the archival processes, giving a wider account of the restoration process, and of the material, visual, and cultural history of the film as a set of intertwined sources, practices, and discourses scattered among different
and often unrelated archives.
Hence, the restoration of La battaglia dell’Astico al Piave provides a concrete opportunity to achieve the two
goals of raising awareness about the status of digitized film artefacts and documenting the film preservation
process as well as the surrounding historical and cultural network in a digital edition.

2 A Battle Diary. The Restoration of La Battaglia dall’Astico al Piave (1918)
La battaglia dall’Astico al Piave3 was made by the Italian Royal Army Film Department in 1918.4 TThe film
bears testimony to the events between 15 and 24 June 1918 which decided the outcome of the second battle on
the Piave (fig. 1). Four versions have been documented to date: the 1918 Italian and French versions premiered

1.

This contribution is written by the author on behalf of a wider technical and scientific work team whom I thank for their collaboration
(Serena Bellotti, Anna Donati, Petra Marlazzi, Daniela Pera, and Gianandrea Sasso). For their fundamental support and collaboration,
the author also thanks: Elena Beltrami, Serge Bromberg, Patrizia Cacciani, Mariapia Comand, Roberto Della Torre, Alessandro
Faccioli, Livio Jacob, Fabrizio Micarelli, Elena Nepoti, Gabriele Perrone, Sarah Pesenti Campagnoni, Cosetta Saba, Andrea Tessitore,
and Camillo Zadra.

2.

Located in this borderline position, the article aims at a wide readership while nevertheless remaining aware of the risks of offering
an excess of theoretical and methodological reflection for the field of archival practices and too much technicality for many scholars.
On the other hand, I believe that this type of approach responds to the fundamental purpose of this special issue, namely to create
a connection between film and media studies, film heritage and computer-based techniques for the analysis and visualization of
film-related data.

3.

Length: 1255 m; censor visa no. 13649, 11 July 1918, http://www.italiataglia.it/search/opera (Last access: 11 July 2021).

4.

‘Sezione Cinematografica - Regio Esercito Italiano’; the department consisted of both photographic and cinematographic sections.
They shared vehicles, equipment, and shot several events from similar points of view (see among others Pesenti Campagnoni 2013,
Faccioli and Scandola 2014, Faccioli 2016, Faccioli 2020).
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during July and August, both made by the military film department; a ‘2000-foot’ Scottish version named The
Battle of the Piave, announced in July 1918,5 and a re-edited version (Ta Pum) released in 1927 (probably by
Istituto LUCE).

Figure 1. La Battaglia dall’Astico al Piave (1918): Assault on Montello

The restoration has been carried out through the digital intermediate route and aims to reconstruct the Italian
edition of 1918. The first public projection of the restored edition, accompanied by live music, was held on 6
October 2021 as part of the Pordenone Silent Film Festival.6
The surviving film materials (witnesses)7 gathered from film archives and private collections during the recensio
phase are set out in the diagram below (fig. 2). Witness ‘K’ from Associazione Kinoatelje is a 35mm nitrate,
first-generation tinted and toned print. It retains the original Italian intertitles, and handwritten information
about editing and the colour palette on the film edge. The ‘G’ family came from Cineteca del Friuli and Lobster
collections and witnesses the 1918 French version, whose first public screening in Paris is known to date from 7
August 1918.8 The preservation masters and new positive prints, made several years ago at Haghefilm through a
photochemical route, are held by Cineteca del Friuli, while the original nitrate materials are no longer available.
Witness ‘RM’ from Istituto LUCE in Rome is a 35mm fourth-generation duplicate negative, in four reels, with
flash intertitles. The editing and intertitles witness both the 1918 and the 1927 versions and preserve several
segments which are missing in ‘K’ and ‘G’. Witness ‘MI’ from Cineteca Italiana in Milan is a 35mm positive
tinted nitrate fragment made close to the 1927 re-release, as attested by the intertitles and the insertion of
5.

The Bioscope, 4 July 1918, p. 73.

6.

http://www.giornatedelcinemamuto.it/la-battaglia-dallastico-al-piave/.

7.

In this text, owing to the philological method adopted for the film reconstruction, I use several common terms from textual philology,
such as witness, recensio, examinatio, collatio, loci critici, etc.

8.

Gazzetta Ufficiale del Regno d’Italia, 8 August 1918.
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later documentary materials. Witness ‘TO’, Dio segnò i confini d’Italia, became part of the collection of the
Museo Nazionale del Cinema of Turin during the 1960s. It contains just a few scenes of La battaglia dall’Astico
al Piave, and has given us a missing intertitle and scene.

Figure 2. Witnesses’ List

Witness K turned out to be the key material for the reconstruction of the 1918 Italian version. Other partial
missing sequences were found in RM and G. The final sequence of the film came from witness MI, while
we found a further missing scene in witness TO. Specialized scholars gave us fundamental help to identify,
locate, and date sequences and find other witnesses and sources, such as the Turin and Library of Congress
film materials.9 Indeed, we are currently waiting to analyse materials preserved by the Library of Congress
and Cineteca Nazionale in Rome, having spotted a few other missing shots (fig. 3).

Figure 3. La battaglia dall’Astico al Piave (1918): Stemma codicum

As far as the intertitles are concerned, we decided to keep the original ones from the Italian 1918 version as
preserved in K (fig. 4). Where missing in K but found in the G family or RM, we opted for a conservative

9.

Respectively, thanks to Alessandro Faccioli (University of Padua) and Livio Jacob (Cineteca del Friuli). I would also like to thank
Camillo Zadra (director of the Italian War History Museum in Rovereto) and Elena Nepoti (Imperial War Museum).
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approach,10 reporting the intertitle text, its sequential number and the film number (‘R37’) in square brackets
and on a black background in the digital file.

Figure 4. Witness K: intertitle no. 36

As often happens, the film thresholds present specific loci critici: first of all, the four initial missing Italian
intertitles which we found in the French 1918 version, but in a different order, probably due to the different
role of the Italian monarchy in France, as in Italy the presence of the King’s portrait would force audiences to
stand up and pay tribute. Second, the final shot, depicting the awarding of medals to the Arditi assault troops
on 29 June 1918, is the result of a hermeneutic and editorial decision, since there are no concrete traces of its
original position in the Italian edition.
At present, the reconstruction covers more than 90% of the Italian edition (1170 metres out of the 1255 metres
recorded by the censorship visa). This exceptional result has enabled us to indirectly resolve and clarify the
relationships between several films and documents of the period.
As far as non-film materials are concerned, they should not be considered secondary or as merely supporting
and validating the restoration and reconstruction tasks. Indeed, studying these materials is a core activity in
framing the film artefacts as historical objects and inserting them in an entangled intermedial and intertextual
network of sources and practices. Hence, by using them, we were able to date and locate most of the sequences
in the film and indirectly confirm the chronological coherence of the film editing.
The primary sources include bulletins (Gazzetta Ufficiale del Regno d’Italia) and journals (e.g., The Bioscope
1918, Kinema, Il mattino illustrato, Giornale del Mattino, Il Resto del Carlino) which attest to the circulation of
the film between 1918 and 1933 in several countries and cities.11 Furthermore, we gathered many other primary
sources, such as books, military reports, diaries (such as the diaries of Captain Maurizio Rava and Lieutenant
Luigi Marzocchi),12 and photographs of the same events taken by the Italian Royal Army photographers.13
Images and related captions on the Battle of Piave circulated through the press of the time, such as in issue
no. 14 of La Guerra published by Fratelli Treves, made using military department photographs. By comparing
diaries, moving images, and pictures we were able to observe key moments from a prismatic historical point
of view as the battle was told visually and in writing from different complementary angles and voices (fig. 5).

10. The conservative approach, with the preservation of the historical traces contained in the artefact, follows in the wake of many
experiences and good practices adopted in the Italian cultural heritage, and this as a whole is the approach we took in the restoration
of La battaglia dall’Astico al Piave.
11.

‘Kinema’, June 1930; ‘Il mattino illustrato’, 9-16 June 1930; see also the poster announcing the screening of La battaglia dall’Astico al
Piave 1915–1918 at the Teatro Civico in La Spezia, 1933 (preserved in the Museo Centrale del Risorgimento). See Pesenti Campagnoni
2013, Nepoti 2018 and Faccioli 2020.

12. As of 1917, Rava directed the newly established Supreme Command Press Office cinematographic section. Marzocchi was the officer
in charge of the photographic section.
13.

Preserved in the Museo della Battaglia in Vittorio Veneto, Museo Storico Italiano della Guerra in Rovereto, and Museo Centrale del
Risorgimento in Rome.
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Military archives (USSMI) and cinematic sources accessible through the European Film Gateway (EFG) and
other digital repositories provided further crucial support.14

Figure 5. Witness K, frames 1181 and 2486 (on the left) and issue no. 14 of La Guerra. La battaglia dall’Astico al Piave,
published by Fratelli Treves (1918), images 27 and 53 (on the right)

3 What Remains
Every restoration project implies an interdisciplinary approach and the support of different devices and infrastructures. With the multitude of sources and documentation available in the La battaglia dall’Astico al
Piave project, the research results harbour great potential. However, since the results will be filtered into a
basic digital package file (the restored version on DCP, an archival master) accompanied by essays and articles, this potential will remain unexpressed. Besides, the field of film and media studies has to deal with the
fact that Italy at least is behind in designing and implementing digital research infrastructure that can support
innovative forms of dissemination and different scales of investigation. A digital (media) infrastructure should
(i) enable distant reading […], that is, [identify] patterns or new research questions in and across
aggregated collections, (ii) facilitate close reading: the detailed examination of individual items
(e.g., videos) in a collection or specific sections of these items […] and (iii) make sure that the
“scholarly primitives” […], basic activities such as “discovering”, “annotating”, “comparing” and
“storing” […] are well supported (Ordelman et al. 2019: 133-4).
Even though this kind of infrastructure is being set up in various ongoing projects and research activities,15 in
the Italian context many film and media scholars still struggle to place digital methodologies and applications
within their heuristic outlook or to see archive practices as an equal field of knowledge production (Hanley
and Heftberger, 2012; Op den Kamp 2017; Venturini 2019). This is in spite of the potential unleashed by
radical technological changes intertwined with film preservation and research and disciplinary areas such as
the digital humanities and media archaeology which, over the last 20 years, have helped to put medial agency
in the limelight and therefore rewrite the conditions of archival research.

14. The portal http://www.14-18.it/ (14-18 Documents and Images of the Great War), coordinated by the Central Institute for the Union
Catalogue of Italian Libraries, virtually brings together the most important collections of documents and testimonies of the war made
in Italy between 1915 and 1918. The portal hosts a collection of documentary and memoir sources that testify to all aspects of the
period, from military actions to political satire, personal memories to war songs. The catalogue enabled us to retrieve several sources
related to the film and the Italian Royal Army Film Department.
15.

See, for instance, the National Research Project ‘Modes, Memories and Cultures of Film Production in Italy (1949–1976)’, https:
//cineproduzione.uniud.it/en/homepage-en/.
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In this picture, our case study offers grounds for reflection and useful cues for discussion. As a recent publication devoted to the Italian WWI film heritage states,
a large part of the Italian films made during the Great War have been lost. The impact when
we see the surviving images, often scattered in new film carriers that have little to do with the
“originals”, is the same as when we look at a building or late medieval monument built with stones
from ancient times: moved, reused, rematched. We can sense where they come from but struggle
to imagine what the ancient building they came from might have looked like (Faccioli 2020: 9,
own translation).
Despite the impressive work to recover and digitize the European WWI heritage in recent years, a large part of
the surviving cinematic documents, especially in the Italian area, lack adequate datasets and critical descriptions establishing their exact intertextual relationship, historical entanglements, modes of production, formal
structures, archival history, and material status. As is often the case, little or nothing is known about the
archival backgrounds of the surviving copies (Flueckiger et al. 2016). We can only fully trace the provenance
(Bernardi et al. 2021) and cultural history of witness K thanks to the careful documentation at the moment of
excavation and recovery (Humar 2001). In some ways it is a longstanding and transversal question:
the availability of comprehensive, reliable datasets is still rather limited, especially when it comes
to the earlier periods of media history. Another problem is that even datasets on the same phenomenon […] are not always based on the same data model, complicating their combined use
(Noordegraaf 2016: 55).
A scholar wishing to combine archaeological, historical, and formal research on Italian WWI film archival
artefacts and documents can encounter both a lack of entangled digital environments (able to connect different
sources by linking data, annotate, and compare materials, etc.) and information (un)available on the tangible,
technical, archival, and historical status of the materials:
scholars therefore struggle with an abundance of sources […] At the same time access to primary
sources is in many cases still lacking, and the databases currently employed by film archives and
other collecting institutions as well as online sources tend to differ, at times substantially, in terms
of metadata quality and the available search functions (Heftberger 2019).
Despite the extraordinary and generous collaboration of several archives and scholars, when surveying and
examining the witnesses we had to deal with limited research tools and functions. We experienced this paradoxical condition while performing the critical examination of the single film materials described above and
the parallel analysis of other films belonging to the WWI film heritage. It was only by mainly using traditional
methods that we were able to rebuild the network of intertextual relations expressed by the tradition (in the
philological sense) of the film. At the current stage of the research, the witnesses of La battaglia dall’Astico
al Piave contain or conflate with L’altro esercito (1917), Resistere (1918), L’ingresso degli Italiani a Trento e
Rovereto (1918), Da Capodistria a Fiume italiana (1918), and The Battle of Arras (1918). Images from the film
are reused in many other post-war films, among which Dio segnò i confini d’Italia (1918), Guerra Nostra (1927
and 1929), Il Piave mormorò (1934), and Gloria — La Grande Guerra (1934).
Considering the general picture briefly described here, ‘to imagine […] the ancient building they came from’
(Faccioli 2020), we should on one hand go beyond the analogue-digital divide (Heftberger 2018; Burghardt et
al. 2020) and on the other foster the entanglement between historical-philological and archaeologically driven
research and the digital humanities. In other words, my aim is to ‘think about how the digital is modulated
within various materialities’ (Berry and Fagerjord 2017: 16). As such, here I will adopt a post-digital framework
and critical approach to computational knowledge (Dobson 2019). This slant provides evident added value
both for the restoration and reconstruction of the film and the large-scale organization of an important slice
of the Italian WWI film heritage tradition.
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4 Non-isomorphic and Isomorphic Modellizations and Knowledge
Representations
I will take the digital surrogates and infrastructures used during the La battaglia dall’Astico al Piave restoration
project to be forms and tools emerging from modelling processes which in turn shape the “choices we make
in representing and analyzing the materials we study” (Flanders and Jannidis 2019: 4). As represented in the
digital humanities:
by “modelling” I mean the heuristic process of constructing and manipulating models; a “model”
I take to be either a representation of something for purposes of study, or a design for realizing
something new. These two senses follow Clifford Geertz’s analytic distinction between a denotative “model of ”, such as a grammar describing the features of a language, and an exemplary
“model for”, such as an architectural plan (McCarty 2005: 24).
Here I use the subdivision introduced by McCarty (in the wake of Geertz, Goodman, and many others), to
reflect on two different types of modelling used in our project: isomorphic (such as ‘edge-to-edge’ scanning)
and/or non-isomorphic (such as visual and/or textual scene-by-scene annotation) representation, visualization, and annotations of film artefacts (the ‘model of’) and the design of a critical edition as a ‘design for realising
something new’ (the ‘model for’). The model of/model for subdivision must not be taken as absolute since there
is a thin boundary between visualization as representation and as a knowledge generator: ‘A basic distinction
can be made between visualizations that are representations of information already known and those that are
knowledge generators capable of creating new information through their use’ (Drucker 2014: 65). On these
bases, in the following paragraphs I will reflect on the non-isomorphic and isomorphic representations of the
film artefacts involved, and the current function and usefulness of a film-centred critical media environment
and infrastructure.
In other words, I propose subdividing the modellizations into non-isomorphic (or hybrid) and isomorphic. In
the first case, the film is seen as a witness and the focus is on textual reconstruction so it requires annotation and comparison tools. Instead, in the second case, the film is seen as a material object, so attention is
paid to critically framing its digital representations and annotating and documenting its archaeological history
(Marconi 2002: 48).
It is clear that the two types overlap a great deal: hiding behind the difference between isomorphic and nonisomorphic is the traditional distinction between restoration and reconstruction, which, ever since the configuration given to it by the so-called Bologna School,16 has exposed the deep entanglement between editorial
and formal order and material order. This entanglement has been widely discussed in the literature, from different angles and at different levels of framing the film dimension, starting from the film-as-object (film come
oggetto), film-as-spectacle (film come spettacolo performativo), and film-as-work (film come opera) originating
in the Bologna School literature. In the last twenty years, several other similar tensions and layers have been
added: the distinction between ‘mystical body’ and ‘mechanical body’ (Toffetti in Vignaux 2003, Catanese
2014);17 the film artefact as a conceptual, logical, and material record (Kirschenbaum 2007: 3); film as a material and conceptual artefact and the related frameworks (film-as-dispositive and film-as-performance, among
others, see Fossati 2009 and 2018); and film-as-work, film-as-score, and film-as-performance (Hediger, 2011).
Furthermore, there has been reflection on the material properties of film in the digital (Flueckiger, 2012), experimental cinema restoration practices (Venturini et al., 2013), and the archaeology of handmade films and
artist-run lab practices (Catanese and Parikka 2018). With this knowledge, the distinction between isomorphic
and non-isomorphic was used to create a practical frame not so much of the film as the forms of description
and visualization adopted during a restoration and reconstruction process.

16. The reference is to the so-called ‘Bologna School’ which grew up around the encounter between the university, film archives and
restoration laboratories. The movement can canonically be retraced to the respective figures of Michele Canosa, Gian Luca Farinelli,
and Nicola Mazzanti. For a reconstruction of this context, see Venturini 2006, Frappat 2013, Catanese, 2014.
17.

The reference is to the traditional distinction between the properties and the consistency of an intangible intellectual creation (corpus
mysticum) and its manifestation in a material element (corpus mechanicum). See Kant 1996 (1797).
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In these terms, a film restoration project implies immersion in a hybrid research and production environment,
in which traditional analytical methods and tools combine and are aided by several different digital environments and analysis tools.
Nevertheless, even for the most up-to-date researchers accustomed to dealing with digital preservation practices, ‘introducing computational research requires [them] to review and complement the methods they traditionally work with’ (Noordegraaf 2016: 51-52). An additional difficulty is finding one’s way in the vast field of
solutions and tools on offer. It is not rare for them to be unadaptable or obsolete, and so it has to be decided
whether to use them anyway or to develop new ones without, however, the right skills or resources (Melgar
Estrada et al. 2017: 44; Karsdorp et al. 2021).
In our case study, except for the research performed in digital archives, we mainly used digital research environments and tools as organizational support to deal with the different data gathered in the initial phases
of the research. As will become clear in the next paragraphs, our attention was mainly focused on the digital
assessment, visualization, and analysis of the film artefacts.

4.1

The Non-isomorphic or Mixed Model

The non-isomorphic (or mixed) approach aims to document the material and editorial film layout and at the
same time lay the foundations for its reconstruction. The non-isomorphic description and annotation of a
film artefact is grounded in ‘its segmentary nature’ (Heftberger 2018: 29) and therefore historical tools such
as so-called découpage, in the sense of a prismatic theoretical and analytical concept for understanding film
structure. Straddling avant-garde and classical European film theory (Barnard et al. 2020), it was designed as
an entomological and anatomical approach to the formal and material artefact, in order to dissect it. Historically, the so-called ‘sceneggiatura desunta’ (usually translated as ‘technical screenplay’) has played a particular
documentary and pedagogical function since it was used in the 1920s and 30s during the institutionalization of
film culture, in an age lacking in study resources (Pitassio and Venturini 2014). At the time Renato May wrote:
it is in essence more of a documentation [emphasis added] than a script […] It is like examining
the structure of a building and discovering the static laws that allow two thin columns to support
a massive arch, or how the stones were arranged so that a wall would acquire a certain solidity.
(May 1939: 21-22, own translation).
Like in the case of the allegory of WWI film heritage as a ‘late medieval monument built with stones from
ancient times’, here I deliberately take the metaphor of documenting a composition’s rules in a much more
literal and materialistic way than May intended in his time.18
During our project, which adopted a philological method, the examinatio (the description and analysis of the
single materials/witnesses) and collatio (their comparison) phases were conducted using basic spreadsheets,
pivot tables, and markers and annotation tools which supported us in segmenting and comparing the material,
formal, temporal, and intertextual characteristics of each witness (fig. 6). Even though here it is not one of my
goals to assess methods and uses, it is evident that a digital film philology has to evolve towards specific tools
and applications that mix collation, multimedia annotation, and automatic recognition software (such as the
CLARIAH app suite or VIAN annotation software).
In the example shown in the figure (fig. 7), we imported three different versions of the film incipit into CollateX,
each of which is witnessed in the surviving materials. We normalized the different intertitles so they could
be used as references to apply a collation algorithm, realign and reorder the witnesses, and provide a visual
account of the variants. This tool enabled us to check and support our critical hypothesis and so reconstruct
the incipit of the 1918 Italian version.19

18. In this perspective, the philological method is indebted to historical, philological, palaeographical, codicological, and bibliographical
precepts, such as the principles of the philology of printed texts (Tanselle 2020).
19.

The nitrate negative fragment very recently discovered at the Cineteca Nazionale in Rome, which among other things preserves a few
missing shots, including the fourth Italian intertitle, confirms the soundness of the computational approach that had been adopted in
its absence. Nonetheless, we are conscious, using such vizualization tools, of the need to prevent forms of observation and observed
phenomena merging into each other and so kept a certain critical distance between them (Drucker, 2014: 125).
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Figure 6. Examinatio and Collatio

Figure 7. Incipit: collation and variants (French and Italian versions)
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In the reconstruction it was not possible to operate without non-linear editing systems, such as Resolve, to
annotate, align, and visually compare the main witnesses with each other. These systems are increasingly used
as learning and sharing interfaces for post-production restoration lab analysis because of the verbal, graphic,
and visual annotation tools, and the multiscreen and multi-trace visualizations (fig. 8) which support both
comparative and macro readings of the whole film tradition and the examination of variants, contaminations,20
and loci critici. This measurement and comparison post-production practice did not come about in the digital
era but is rooted in analogue film editing techniques which used comparison moviola and film synchronizers,
practices still used in restoration projects involving direct, side-by-side comparison with original film materials.

Figure 8. Non-linear editing systems: annotation tools and multiscreen and multitrace visualizations

4.2

The Isomorphic Model: Film Artefact Imaging and Interoperable Documentation for
Film Restoration

Since the early 2000s, the growing numbers of digital objects and platforms, and the market-driven obsolescence of carrier-based formats has made more and more attention be paid to active preservation in terms
of the production of interoperable formats and sustainable practices. Although so-called active preservation
currently corresponds to safeguarding primary and secondary information in the digital domain (Prentice and
Gaustad 2017), the secondary information nevertheless pays a price (Gosvig Olesen et al. 2016). In the digital
humanities, the issue has been problematized in terms of the ‘modeling of analog artifacts’ and ‘formal representation’ (Burghardt et al. 2020: 7). Nevertheless, Multimedia Information Retrieval (MIR) is mainly focused
on the conceptual artefact (primary information) and therefore the semantic-syntactic and stylometric rather
than material and media levels.21 From this point of view we are invited to unbox preservation practices and
apply a form of digital source criticism (Kirschenbaum, 2010, Fickers 2012, Treleani 2013, Hoekstra et al. 2018).
Indeed, film artefacts have always been constantly reshaped historical and techno-cultural objects. If we
closely observe ‘the digital folding of memory and archives’ (Berry and Fagerjord 2017: 61), like in the case
of most of the digitized materials available about the Italian WWI film heritage, they are the result of several
layers of photochemical, electronic, and digital work, since they are part of different and periodical remediation processes. In the long history of the mediation and representation of artefacts, our field has been one of
20. ‘Contamination’ or interference is an umbrella term in textual philology, here used to describe the mixture of different versions and
segments from different films (for instance, in the RM witness there is a sequence from The Battle of Arras) or at least how different
materials can be part of a single witness. For example, witness K, repeatedly manipulated by its historical owner (a collector, see
Humar 2001), consists of two first-generation prints of the 1918 Italian edition of La battaglia dall’Astico al Piave and a single shot
in black and white added at the end of the last reel, traceable to a late 1920s release of the film, printed on Ferrania positive stock.
21. There are obviously various exceptions. Here I will just point out Heftberger 2018: 34, 74-77.
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the last to touch on this issue. The historiography of material culture has learned how to operate from disciplines such as palaeontology and archaeology, for which ‘[…] visual media are indispensable in the process of
documentation, that is, the practice of transforming things from the past into manageable and malleable forms’
(Olsen et al. 2012).
There are essentially three reasons why it is necessary to produce ‘manageable and malleable forms’, namely
isomorphic models such as proxies or facsimiles, and that is to safeguard the originals, allow widespread access,
and enable machine-assisted visual analysis (Berry and Fagerjord 2017: 71). In our case study, we documented
the ‘things from the past’ — the film artefacts — in three different ways: using a/v screeners, edge-to-edge
scans, and repro camera pictures (figs. 9-10).

Figure 9. Screeners, edge-to-edge scanning, and repro camera pictures

Figure 10. Overview of the isomorphic description produced for each witness

While screeners aim to reproduce primary information and are particularly useful to compare witnesses, edgeto-edge and repro camera visualizations focus on visually keeping secondary information and more generally
preserving the general relationship of coextensiveness between image and matter that influences the whole
artefact (Brandi 1963).
Edge-to-edge visualizations and scanning, performed since the early 2000s, can be framed as modes of visualization grounded on the archaeological and philological tradition.22 As with La Battaglia dall’Astico al Piave,
edge-to-edge scanning describes, analyses, and shares a range of secondary information. In turn, repro camera devices (Flueckiger 2015; Flueckiger et al. 2018; Marlazzi 2021), which use specific and different settings
and environments to take pictures of the film strip, fall under an analytical and diagnostic approach originating
in the traditional cultural heritage fields. In our case, we used this approach on witness K to map the colour
22. The idea of an edge-to-edge ‘digital facsimile’ of the film strip and the capture of the material object as an archaeological or bibliographical finding has emerged in several places. See among others Gschwind 2002; Venturini 2007a and 2007b.
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palette and relative edge annotations (fig. 11) and classify faults, errors, and defects (Bordina, Venturini, 2012:
257-259) on the material (fig. 12).

Figure 11. Witness K – reel 1 – frames 3009-3012 “63 – ARANCIO” (Shot no. 63 – Orange tinting) with light defect

Figure 12. Damages, errors, defects classification

By faults (or damage), I mean biological, chemical, and mechanical alterations to the material due to use or
negligence and the decay of materials.23 By errors, I mean issues present during the transmission of the contents, or rather during the duplication of the materials. While errors belong to the area of cultural history and
the copying process, defects are understood as signs and indications of limits, of the characteristics but also of
incorrect uses of the recording system and the technology employed when the film was made.24
The results helped us to choose the colour grading (by using the edge annotations as a reference and the repro
set results to measure the colours and identify the chroma vectors, and comparing the colours in the film
23. See also the Image Permanence Institute, which describes three categories of environmentally induced decay: biological decay,
chemical decay, and mechanical decay (Adelstein, 2009: 2).
24. For a definition of errors, see Farinelli and Mazzanti (2001) and Canosa (2001).
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material with different colour tinting and toning palettes used at that time, fig. 13) and restoration of the image
(we repaired several instances of substantial damage and errors, but kept the defects, such as the marks that
came from the negative).
Both edge-to-edge and repro tools and visualizations satisfy a forensic (Kirschenbaum 2007) and morphological (Ginzburg 1979, 1986) approach to film artefacts.25

Figure 13. Colour Grading

Alongside the abovementioned specialized annotation software and media suites, preservation and restoration practices can be made easier if we frame them as modes of production (and post-production) within the
digital industry.26 Non-linear commercial editing software and digital restoration software (such as Diamant
Annotator) increasingly host advanced annotation and cooperation tools. In addition, de jure standards, such
as the Interoperable Master Format (IMF), can be taken as guidance. Designed to simplify the exchange and
production of single masters, today it is the leading standard for international over-the-top film and television distribution and production. As underlined since the early 2010s, the development of IMFs that can host
multiple versions and large amounts of metadata goes hand in hand with the need for apparatus to document
the remediation processes (Mazzanti 2012). In other words, it would seem to provide a ‘future-proof’ set of
tools and packages that are useful for archiving and documenting historical and archaeological knowledge
of archival artefacts: from their initial multiple, plural, unstable editorial dimension, which can be traced,
preserved, and modified in line with the progress in historical and archival research (Arrighetti 2017) to their
25. The morphological approach to the physical characteristics of film has a long history, since being pioneered by ‘excavator’ Brown
(Brown 2020). Despite linking Brown’s technique to the inductive-deductive method and mentioning the relations between restoration, history, and art, Lenk (2016) does not trace it all back to Ginzburg’s conjectural paradigm.
26. Film restoration is a labour-driven activity. Work practices, for example, for the production of documentation and research, are often
not economically viable for a private laboratory or a public organization struggling with funding. Extensive annotation practices
and historical-analytical research, as well as the production of digital critical editions of films, can be sustained in most cases by
research institutions and dedicated grants. However, more and more film archives are introducing research-driven tasks in their
infrastructures. The International Federation of Film Archives (FIAF) and the Association of Moving Image Archivistes (AMIA) are
also addressing topics such as knowledge exchange and continuing education. Furthermore, more academic institutes and the FIAF
itself are working on tools for image quality assessment and documenting restoration practices. In the near future, the increasing use
of automatic computer-based technologies and applications could shift the attention and resources from traditional sectors such as
digital repair to others more related to knowledge production and exchange.
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conditions of digital existence. Here, IMF is seen as a potential way to overcome the ‘lack of a structured way
to store production, preservation, or restoration metadata within the archival package itself’ (Arrighetti 2019:
38) and to counterbalance the digital ‘fragmentation of the archival object’ (Noordegraaf 2019: 246).
As such, instead of being hidden in lab processes, the heuristic and technological processes of film preservation and restoration slot perfectly into the digital research design, and into documentation and multimedia
annotation in the humanities, archive sciences, and technical and professional fields.

5 For a Post-digital Critical Film Edition
Besides the restoration of the 1918 Italian version, our aim is to design a historical-critical, digital web-based environment that relates the primary sources, documents the restoration process, and offers a common research
infrastructure. The debate on critical film editions, at least in Italy, has been at a standstill for some time. In the
wake of several pivotal studies and proposals (Loiperdinger 2003; Dubrek-Meyer and Izvolov 2006), almost
15 years ago, the idea to build digital critical film editions was put forward in this journal, and thereafter elsewhere (Bursi 2007; Bursi and Venturini 2008). They were to be based on interdisciplinary grounds (from the
humanities computing to film historiography and philology of printed texts) and on the collaboration between
archives, universities, laboratories, and research centres (Bursi and Venturini 2008: 9).
While I do not intend to dwell on that phase,27 I will, however, point out that these experiences proceeded
parallel to the appearance of the digital humanities and quantitative studies (Moretti 2005, 2013) and in part
came from the same basis (the proposal for a form of non-normative knowledge organization; correlation
and annotation of sources; primary role of apparatus). Not by chance, some of these experiences were close
to advanced computer-aided film analysis projects begun in that same period (Heftberger 2016) or provided
inspiration for more recent digital humanities projects applied to new cinema history (Gosvig Olesen and Kisjes
2018; Flueckiger 2020).28
Critical film editions now find fertile ground in both the scientific and the production and industrial sphere. A
digital critical film edition can lead to a ‘more comprehensive view on the history of film as part of a broader
cinema culture’ (Noordegraaf 2018: 107) and a common research infrastructure (Heftberger 2018), placing it at
the centre of a network of modular relations promoting a multidimensional and open contextualization.
Hence, if digital critical editions enable a broader understanding of cinema history and the creation of a hybrid
infrastructure (Park and Starosielski 2015), their design and development can give us a non-normative vision of
media production and research dissemination environments (Schnapp and Presner 2009) and frame archives
as research labs (Fossati, van den Oever 2016).
The next stage of the research, still in an embryonic stage, is to design a web-based, historical-critical digital
environment. It will be supported by a further grant over the next year. A first and very raw outline is as
follows. We will start from the restored version (the critical text) that can be played back as a basic audiovisual stream (fig 14). Then, we will gain a first overview of its interactive and searchable critical apparatus
(fig 15), where we can grasp the textual-driven aspects such as variants, lacunae, or formal/material-related
annotations such as corrective interventions or highlights about where and how a specific source material has
been used to build the restored edition. Next, we will directly visualize the film artefacts in their different
isomorphic descriptions, such as screeners, edge-to-edge scanning, or repro camera pictures (fig 16). We will
compare several witnesses as conceptual (fig 17) or material artefacts (fig 18) and then investigate the film phylogenetically, through overall visualizations such as stemmatics and variant graphs. We will go through the
documentation of the restoration process workflow, highlighting the choices and actions made, the software
and hardware used, and the master and copies produced (fig 19). Lastly, we will relate the different primary
and secondary sources with each other.

27. May I just briefly mention the philological theoretical models (Venturini 2007a) and published historical-critical editions (think of
the Metropolis Studienfassung or Hyperkino DVDs).
28. See also the well-known and ground-breaking ERC Advanced Grant FilmColors. Bridging the Gap Between Technology and Aesthetics (https://www.film.uzh.ch/en/research/projects/verbund/ERC-Advanced-Grant-FilmColors.html).

https://doi.org/10.6092/issn.2280-9481/13539

59

From Edge to Edge

Cinergie. N.20 (2021)

Figure 14. Historical-Critical Digital Environment Prototype

Figure 15. Historical-Critical Digital Environment Prototype
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Figure 16. Historical-Critical Digital Environment Prototype

Figure 17. Historical-Critical Digital Environment Prototype
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Figure 18. Historical-Critical Digital Environment Prototype

Figure 19. Historical-Critical Digital Environment Prototype
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Our operational model also envisages further experimental workplaces, where real-time, virtual collaboration
on content, remote expertise and training can be carried out. In other words, distant research and remote
working, using mixed-realities environments and devices (such as document camera) on materials and original
documents preserved in the archives and laboratories. This will involve the contribution of scholars, archivists,
and technicians from different disciplines during live work sessions which are useful both for research and
training purposes.
The basic design presented here is one of the possible modellizations of a digital critical film edition, which
opens a range of new possible standards and normativities. Alongside the traditional form that comes to mind
while thinking of literary editions (the critical text, apparatus, etc.), it also appears as an interdisciplinary work
environment, a temporary assembly of different interfaces and forms of visualization, and different scales and
ways of examining the sources.
This kind of digital environment can also act as a meeting place between laboratory processes and scholars,
and boost awareness of the sources that can be produced by digitization (the above-mentioned ‘digital source
criticism’). In this direction, the laboratories used for these activities should envisage
more standardized processes of documentation and transparency […] [B]y describing the frameworks within specific labs […] the film historian needs to have awareness of the economic, technological, institutional, cultural, and aesthetic filters that affect the results from digitization. Building
on established principles of restoration ethics, a historian should document all the aspects that
lead to the specific appearance of the object of study (Flueckiger et al. 2016: 119).
Let us take the example of preservation practices and scanning in particular. In the case of La battaglia
our digital raw material comes from different film scanners and, before that, from different photochemical
workflows (fig 20). This multitude of sources invites us to consider the conditions for the existence of digital
surrogates: ‘every scan is a reading under certain conditions […] scanning is not a transparent practice but a
transformation process that is crucial for the final results’ (Flueckiger et al. 2016: 109).

Figure 20. Film Scanners’ Overview

Like in the monasteries of medieval Europe, with film scanning technology, every archive can aspire to have its
own in-house copyist. The medium- and long-term results of this nevertheless remain to be seen and, without
serious assessment methods and documentation protocols, no criticism can be made of most of the current
digital film artefacts.
As such, by making processes normally hidden in archive and laboratorial practices visible and explorable, the
critical edition is apt to foster in film scholars and historians the development of a ‘critical attitude’ towards
material film culture (Flueckiger et al. 2016: 120) and towards the infrastructures making up and ordering digital
representations.
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6 Conclusions: a Tactical (Media) Infrastructure
To conclude, what goals can a critical edition have, beyond its traditional uses? A possible road could be to
see it as a tactical (media) infrastructure:
I would like to think through the way in which counter-infrastructures can be thought about
as tactical infrastructures. That is, how through the creation of specific formations, temporary
or otherwise, new modes of knowing and thinking, assembling and acting can be made possible
by bringing scale technologies together (Berry 2016).
Here Berry refers to critical infrastructure studies and the notion of tactical media (Garcia and Lovink 1997), but
what is even more interesting is that he finds in Feenberg’s critical theory of technology and in design processes
specific points of intervention and contrast with the dominating epistemic, institutional, and infrastructural
grounds. The concept of design as the process to generate new forms of knowledge (Schnapp 2014), as initially
framed through McCarty and Drucker, returns here in the form of tactical infrastructure, even questioning the
role of the institutional and disciplinary spheres charged with the preservation and transmission of knowledge
embodied in film artefacts.
The critical edition as tactical (media) infrastructure acts from the bottom up, offering formal, discursive, and
temporary material assemblages (Bennett, 2010) open to new modellizations. In this sense, it hacks the data
set of primary sources and the adopted historiographical, archival, and computational models. In this framework, the critical edition is a place of interaction between subjects from different fields and disciplines and a
provisional, non-formalized, trans-institutional, and therefore potentially disruptive agent, since it ultimately
becomes a tool of political criticism (Parikka 2012). With the La battaglia dall’Astico al Piave project we have
attempted to produce a critique of digital representations of artefacts, and to offer an environment that places
value on the flow of relations, entanglements, and palimpsest, in accordance with a critical framework of the
cultural industry and film heritage. In short, we tried to go beyond a traditional film restoration and restitutio
textus to design an environment that injects new historical and theoretical insights and ultimately acts as a
tactical (media) infrastructure. Nevertheless, much remains to be done. We trust that the second phase of
the project, as briefly introduced in the last paragraph, will be able to answer the many unresolved issues and
introduce to the field a valid experimental example of a historical-critical digital film infrastructure.
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