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The field of ancient Near Eastern studies has experienced in the past a quite diversified and widespread use of quantitative methodologies and old or new digital tools. This has led to a number of works and experimental studies, some of which have proved to be very productive and still have an interesting potential, for instance in the fields of automated reading or graphic reproduction of cuneiform texts, textual analysis (through statistical or diverse mathematical algorithms), optimized digital rendering of artifacts, archaeological sites mapping, and digital archives. It is just since few years – however – that such research experiences have begun to be truly shared and discussed by scholars involved in ancient Near Eastern studies.

This workshop on digital practices aims at bringing forward the debate about the possible uses and the current advances of any type of digital practices in historical, philological, epigraphic, archaeological, and aesthetic investigations of ancient Western Asiatic cultures.

Similar sessions or workshops have been organized in recent years within meetings dedicated to quantitative methods in the Humanities, but it is needed a true debate within the field of Near Eastern studies, mainly looking for opening working and effective communication channels among scholars who are familiar with digital practices and those who are not.
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Abstracts
Alessandro Di Ludovico and Valerio Graziani
Testing a Low-cost Strategy to Obtain Usable 3D rendering of Cylinder Seals
The traditional way of publishing cylinder seals is based on the explanation of each artefact in a form wich combines a text (to describe its physical features and iconography) with an optimized graphic representation of the motives and figures carved on its surface. The textual part can be more or less expanded, mainly depending on the amount of measurable features which are reported, but the visual illustration and documentation of the artefact can take a much higher number of different concrete forms. There is namely a large amount of strategies which can be adopted to pursue this goal. For many decades the abstract laboratory impression of the cylindrical surface has been - with slight variations through the many different publications - the most frequent one, but a number of novel solutions has been proposed in more recent times, basically thanks to the availability of new technologies. The latter are not just a technical support, but mostly work as incentives to new interdisciplinary proposals.
In this paper the most interesting proposals of use of new digital technologies in publishing cylinder seals will be inspected and both their positive and problematic features will be taken into account. The final efforts will be focused on devising a low cost solution which could be easily repeated in every cultural, logistic and research context.

Hendrik Hameeuw
Towards an Integrated Approach for Relightable Cuneiform Texts
Since more than 15 years Assyriologists (research groups, collection holders and individuals) have explored and used the abilities of multi-light reflectance imaging (MLR); by most known from the applied methods Polynomial Texture Mapping (PTM); Reflectance Transformation Imaging (RTI); Portable Light Dome system (PLD).  As a result open access databases and text publications have been populated with these interactive datasets or static derivatives. They have facilitated and speeded up the readability and dissemination of cuneiform sources and even open up new research strategies. During the RAI 61 (2015) at Geneva J. Dahl, K. Wagensonner and H. Hameeuw addressed a number goals and issues in their talk “Looking both Forward and Back: Imaging Cuneiform”, on how methods and strategies should perform when it comes to visually documenting cuneiform texts. For the exiting MLR imaging methods interchangeability and accessibility of the results (today and on the long term) were defined as major challenges. Producing MLR datasets is one (in the meanwhile many have and can), but make these datasets benefit from the various developed and elaborated visualization filters and analyzing tools offered by the existing interfaces is more challenging. Within the PIXEL+ project (funded by the Belgian Government) that goal is purchased. It intends to store this type of relightable datasets in an open source format glTF (using JSON) and to make it possible PTM/RTI and PLD datasets can be consulted on each other’s platforms. The modalities how this new development can benefit, support and expand further cuneiform studies is open for discussion.

Hubert Mara
Gilgamesh and GigaMesh 4.0 – Digital Tools and Methods for Cuneiform Tablets in 3D and Vector Representation
Crafting methods, algorithms and actual source code for tools to be used in Assyriology and related sciences is a great interdisciplinary challenge. Together with the dawn of precise 3D-acquisition technology becoming available about one and a half decade ago it became possible to acquire tablets with an accuracy sufficient to capture even the smallest details like sealings and fingerprints. However, having a tablet captured in 3D is only the very first step on the road to a Digital Assyriology. Therefore we begun about ten years ago to investigate into the development of algorithms to extract cuneiform script and visualize faint details. Computer science research typically stops at a prototype state of an algorithm and its implementation, which is a demonstrator hardly applicable for non-expert users. This is very often the uncanny valley experienced in interdisciplinary research between humanities and the sciences leading to disappointments on both sides. To prevent this, we invested work from domains like software engineering and user interface design leading to the GigaMesh Software Framework
. Nowadays it is used in a forensic manner for 3D data beginning with cuneiform tablets finding several related application domains like faint medieval inscriptions, Maya ceramics or Minoan and Myconian sealings. For cuneiform script we went a lot further by designing methods to extract Scalable Vector Graphics (SVGs) from 3D-data as digital form of a drawing, but without interpretation of a draftsperson. This enables objective means necessary for machine learning, while it enables the in-cooperation of retro-digitized manual drawings to have a wider database to enable search capabilities. In this presentation we will give an overview about the tools available and the methods, which can enrich the digital workflow for future Assyriology.

Nathan Morello, Jamie Novotny, and Frauke Weiershäuser
Current and Future Activities of the Munich Open-access Cuneiform Corpus Initiative (MOCCI)
The LMU-Munich-based and Humboldt-Foundation funded MOCCI is currently developing digital tools and interfaces for more dynamic searching and analyzing varied, as well as actively creating and expanding annotated, open-access text corpora of official inscriptions (e.g., royal inscriptions of Assyria and Babylonia) and archival documents of the first millennium BC. The core MOCCI team will present some of its recent projects, including one that is jointly carried out with our collaborative research partners at UC Berkeley and the latest version of the Ancient Records of Middle Eastern Polities map interface (ARMEP 2.0).

Terhi Nurmikko-Fuller
A Critical Evaluation and Workflow Capture of the 3D Models of Five Cuneiform Objects
Cuneiform tablets capture the earliest instances of written language in human history, but the examination of the materiality of the cuneiform object via the medium of the digital is still a new and novel approach. A preliminary study into wedge order (Taylor 2014) determined the vast majority (two thirds) of tablets in a sample set of objects from the British Museum to have insufficient clay displacement to determine such features through unaided visual inspection. It is here that the application of digital technologies is opening up new research possibilities.
This paper reports on a preliminary investigation into the production of 3D digital replicas of a sample set of cuneiform tablets housed at the British Museum. The paper will highlight the ways in which digital technologies can enable research questions that would not be possible without them: 3D digital models can be enlarged, zoomed in on, digitally manipulated, and used to produce larger replicas that will improve our analysis of the unique features on the tablet surface. The produced 3D models will be displayed and critically evaluated to establish whether they can be used to achieve a greater understanding of the materiality of these objects, such as minute displacement of clay on the object surface, invisible to the naked eye. I will also describe the workflow for the production of these objects, highlighting design decisions, challenges, and differences between the objects.
Martina Polig, Sorin Hermon, Joachim Bretschneider
How Detailed is an "Accurate Documentation"? Resolution and Quality Issues in 3D Analysis of Inscribed Signs – an Example from the Cypro-Minoan Writing
A recurrent demand in many archaeological documentation systems is the need for an as accurate as possible registration of data. Somehow contrary to this request are efforts led by various computer science groups dealing with 3D documentation and focusing on developing fast and cheap solutions to record 3D models of archaeological assets. 

The aim of this presentation is to highlight the importance of aligning the 3D documentation strategy to the archaeological aims, detailing all factors that should be taken into consideration when choosing a digital documentation over the other. The archaeological question discussed here, part of the PhD thesis of one of the co-authors (MP), is the geometric characterisation of Cypro-Minoan signs and their diachronic variability. In order to achieve this goal, we aim at creating an as large as possible corpus of their 3D replicas and consequently perform a series of measurements and 3D geometry investigations in order to reach our goal. Thus, it is crucial to correctly assess the impact of our choice of documentation strategy on the 3D corpus to be used in our research. 

During the talk, we will illustrate the impact different choices in the 3D model creation may have on the output, in our case the study of Cypro-Minoan inscriptions. Starting from the determination of the diagnostic elements of this writing system, different levels of detail of 3D models are being compared and their adequacy in rendering said elements. Furthermore, the impact that different approaches to treating errors, such as holes, are being discussed and how they can conceal possible quality issues in a 3D model. 

It is hoped that through the direct comparison of the results of different choices in the acquisition and post-processing pipeline it is illustrated how they can impact the reliability of 3D models and consequently the archaeological conclusions drawn from them. Thus, creating awareness for things that effect the suitability of 3D models for being used for different kind of analysis, as well an awareness for the importance of transparency in the pipeline of their creation for an adequate assessment of their quality.

Miller C. Prosser
A Manifesto on Digital Philology: Objects, Texts, and Analysis in the Ras Shamra Tablet Inventory
The Ras Shamra Tablet Inventory (RSTI) uses the Online Cultural and Historical Research Environment (OCHRE) to record and analyze data about the objects and texts from the ancient site of Ras Shamra-Ugarit. Our goals are to present a public catalog of the inscribed objects from Ras Shamra and reliable editions of the texts recorded on those objects. From this foundation, we pursue various research questions, from paleography to socioeconomic structure to lexicography. OCHRE’s unique data model makes it possible to record extremely detailed observations about any aspect of this corpus. Data in this project are at every stage of the research life-cycle, from data capture through to online publication. We present here not only a project report on RSTI but also a manifesto on a flexible and powerful method for performing traditional, slow philological scholarship in a digital environment.

Marco Ramazzotti
“Squashing the past on the future”. Ecological systems for modelling the complexities of the ancient Near East
The semiotic and logicist encoding of the spatial-temporal archaeological, historical, geographical and anthropological records can be considered an ideal-typical representation of the contextual reality inspired by the human reasoning and thus also an artificial adaptive membrane interposed between the observer/researcher and the past. Nowadays, these epistemic networks are semantic segmentations and can undergo interrogation processes through the most advanced analytical tools for learning and modelling complex data-set configurations. Encoding the epistemic contexts of the past and simulating the dynamic and complex behaviour of the high variability of the natural and cultural factors in artificial membranes thus conceived equals tracking down, selecting, and separately recreating a wide variety of functions associating variables, a wide variety of inferences controlling their semantic structure, and an equally wide variety of causes producing their transformation. The Deep Learning system utilizes the Big Data into traditional Neural Networks based on the gradient descent method with many hidden levels wich does not generate a true deep learning, but implements an effective and iterative pruning of the input from a single point of view, so to detect the deep abstract invariant elements of the different patterns. These large networks do not extract from the data an abstract scheme that can be applied effectively to another completely different set of data; therefore, we propose a new approach: the information coming from different sources must interact to be able of simulating complex scenario and find the rules that determine the spread/diffusion of both natural and cultural processes. This new framework works in a different way from what is called Deep Learning, it is an Ecological System composed of different neural networks, evolutionary algorithms, dynamic associative memories, auto encoder that work with different mathematics independently and simultaneously on the same data set, or on different data sets that will be made to interact.

Irene Viaggiu
Machine Learning approaches for coding in artificial language and for multifactorial analysis of the Mesopotamian glyptic (Isin and Larsa period)
Ancient cylinder seals are objects capable of bringing with them, despite their small size, a whole universe of knowledge. At the same time, they are small objects of art, some of which are of exquisite workmanship, precious gems that were used as ornaments, apotropaic amulets worn to ward off the forces of evil, but above all they fulfil for us the very important role of signs placed at the peak of details and diversified bureaucratic and administrative procedures. A study of the seals in the light of the modern guidelines of computational and cognitive archaeological research and the use of Artificial Neural Networks can no longer disregard them in their entirety and in analysing them as carriers of messages at different levels.
�	https://gigamesh.eu





4

