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			Abstract

			The paper introduces the conceptual and methodological background, as well as the results, of applying a specially trained AI tool for video art analysis, available at Vasulka Live Archive.net (Horáková, Schimmel, Sikora, Miklánek & Barok, 2021). It does not delve into the technical aspects of the intelligent software. Instead, it focuses on: a) the conceptual framework and methodology in which the project is situated (digital humanities), to uncover and justify the decisions that led to the design of the AI tool; and b) provides a report on the AI tool’s application in a service of data-based verification of generally accepted video art definitions by Peter Weibel and Rosalind Krauss. A digital archive of the Vasulkas’ videos, considered a classic example of video art, served as the research sample in this experiment. The application of the AI tool in a service of video art analysis is based on the assumption that if the AI tool is thought to be able to identify certain formal qualities and the leitmotifs across a video art archive, then it can be used for experimental, quantitative verification of theoretical statements about video as well. Thus, the results of applying the AI tool described in the paper provide a unique, quantitative meta-analysis of video art discourse.
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			Resumen

			El artículo presenta los antecedentes conceptuales y metodológicos, así como los resultados, de la aplicación de una herramienta de IA especialmente entrenada para el análisis de videoarte, disponible en Vasulka Live Archive.net (Horáková, Schimmel, Sikora, Miklánek y Barok, 2021). No profundiza en los aspectos técnicos del software inteligente. En su lugar, se centra en: a) el marco conceptual y la metodología en la que se encuentra el proyecto (humanidades digitales), para descubrir y justificar las decisiones que llevaron al diseño de la herramienta de IA; y b) proporciona un informe sobre la aplicación de la herramienta de IA en un servicio de verificación basada en datos de definiciones de videoarte generalmente aceptadas por Peter Weibel y Rosalind Krauss. Un archivo digital de los vídeos de los Vasulkas, considerado un ejemplo clásico de videoarte, sirvió como muestra de investigación en este experimento. La aplicación de la herramienta de IA en un servicio de análisis de videoarte se basa en la suposición de que si se cree que la herramienta de IA es capaz de identificar ciertas cualidades formales y los leitmotiv en un archivo de videoarte, también se puede utilizar para la verificación experimental y cuantitativa de declaraciones teóricas sobre el vídeo. Por lo tanto, los resultados de aplicar la herramienta de IA descrita en el artículo proporcionan un metanálisis cuantitativo único del discurso del videoarte.
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			Introduction

			The Vasulka Live Archive project focused on processing the Vasulkas’ art video archive using specially trained artificial intelligence. The goal was defined in response to the dynamic changes in archival and museum practices caused by the digitization of art collections (Google Arts & Culture 2011) (Europeana 2009) and with an awareness of the acute need to ensure the preservation of electronic and digital art as an important part of the cultural heritage of information societies (Media Art Needs Global Networked Organisation & Support 2011). The paper introduces the conceptual and methodological backgrounds and shares the results of applying a unique, specially trained AI tool for video art analysis available at https://vasulkalivearchive.net/ (Horáková, Schimmel, Sikora, Miklánek & Barok 2021). It does not delve into the technical aspects of the intelligent software,1 but rather it focuses on a) providing insight into the conceptual frame and digital humanities methodology, in which the project is settled; and b) describing and evaluating the outcomes of two experiments with the application of the AI tool in a service of data-based verification of generally accepted video art definitions by Peter Weibel and Rosalind Krauss. A digital archive of Steina and Woody Vasulka’ videos, considered a classic example of video art, served as the testing sample both for the evaluation of the AI tool’s effectiveness and for the assessment of the validity of Weibel and Krauss’ theses on video art in general. This goal of the project assumes that if the AI tool can identify certain formal qualities and leitmotifs across the video art archive, then it can also be used for experimental, quantitative verification of theoretical statements about video art. The experiments described in the paper enable a unique, quantitative meta-analysis of video art discourse, using the Vasulkas’ work as a representative sample of video art in general.

			Most of the art science projects using IT tools and falling into the field of digital humanities, have focused on static images and objects (digital reproductions of paintings, drawings, sculptures, etc), and on older historical periods of art history (Renaissance, Baroque, Impressionism) (Spratt 2017; Elgammal, Mazzone, Lui and Elhoseiny 2018; Pilka 2023). The uniqueness of the Vasulka Live Archive project lies in its focus on 20th- and 21st-century art, as well as its audiovisual artistic videos, particularly. 

			1. Framing: digital humanities

			The application of artificial intelligence to analyse art videos places the project within the Digital Humanities – an interdisciplinary field that combines traditional humanities methods with digital tools, enabling the use of data analysis, data visualisation, and other computational tools and interfaces to study various cultural phenomena. The project described here is part of a significant subset of digital humanities projects focused on the “animation of the archive” (Burdick, Drucker, Lunenfeld, Presner & Schnapp 2012, 62) through the creative use of IT innovations applied to the digitized or (born) digital art collections. 

			Digital humanities projects introduce new research methods to traditional humanities disciplines. They are interdisciplinary by very definition – combining application of digital tools and humanities knowledge, methods and goals. These goals could not have been achieved without a mastery of design thinking, the central method of digital humanities, situated between theory and practice and between gathering information and finding optimal ways of conveying it through proper interface design:

			“… Digital Humanities both shapes and interprets [technological imaginary] …, its engagement with design as a method of thinking-through-practice is indisputable. Digital Humanities is a production-based endeavour in which theoretical issues get tested in the design of implementations, and implementations are loci of theoretical reflection and elaboration.” (Burdick, Drucker, Lunenfeld, Presner & Schnapp 2012, 13)

			In the case of the described project, we employed a design thinking approach to apply artificial intelligence (machine learning) to the archive of the Vasulkas‘art videos. To achieve this, we needed to train intelligent software to search for recurring visual and acoustic patterns, motifs (leitmotifs), and formal features throughout the videos in the archive. Finally, we aimed to create an interface that integrates the results of both AI software into a single audiovisual tool. 

			The outcomes of the Vasulka Live Archive project extend beyond humanities, as its primary output is a specially designed and freely available online intelligent-epistemological tool equipped with integrated AI software for the assisted analysis of the Vasulkas’ videos. Its creation has only been possible through close interdisciplinary collaboration among media art theorists, software engineers, and web/UX designers. By emphasising open access to the original AI tools and the Vasulkas` archive, the project also bridges the gap between the closed scientific community and the public, including curators, students, teachers, and art enthusiasts in general. 

			2. Three pillars of the Vasulka Live Archive project

			The project design stands on three pillars, which are linked together to the final product, the website Vasulka Live Archive.net:

			a)The digital archive of the Vasulkas’ videos: its processing with an emphasis on retrieving all their artworks.

			b)Artificial intelligence: specially trained convolutional neural networks (CNNs) for video content analysis and maximization of their effectiveness by the unique design of the website/interface.

			c)The video art aesthetics: recurring visual and audio motifs and formal features in the Vasulkas’ work, and theoretical concepts of video aesthetics that we can teach intelligent software to search for in art videos. 

			2.1. The Vasulkas’ video art archive

			The Vasulkas’ work

			Woody and Steina Vasulka’s approach to video is characterized by a profound understanding of electronic technologies, enabling them to experiment and explore their creative potential (Dolanová 2024). In the Vasulkas’ work, we can find documentary films depicting the decadent New York scene of the 1970s (Participation, 1969-1977, the Vasulkas), structural experiments with electronic signal (the series Studies, 1970-1971, the Vasulkas), confrontations of film language using video technology and tools for manipulating electronic images (Art of Memory, 1987; The Commission, 1983, both by Woody Vasulka), immersive environments (Lava and Moss, 2000, Steina Vasulka), and complex interactive installations (The Brotherhood, 1998, the Vasulkas). 

			Their work is neither purely formalist in the sense of exploring the formal properties of the medium nor limited to producing sensory spectacular experiences. The Vasulkas transition between laboratory studies of electronic signals and large-scale works that offer the audience an immersive, complex, audiovisual, and interactive experience. Thus, to fully appreciate the Vasulkas’ impact on video art and media art in general, it is necessary to perceive it in all its diversity and heterogeneity. 

			The diversity of the Vasulkas’ work makes it a good sample of video art in general, which is a prerequisite for using their archive to train AI to search for predefined theoretical and aesthetic attributes of video art as well.

			 The video art dataset

			An important input parameter in developing intelligent software is the dataset used to train the artificial neural networks. In our case, this was the digital file containing the work of Steina and Woody Vasulka,2 which included 536 GB of materials of various types (videos, photos, text documents). Out of the total 1,800 audiovisual works in the archive, 880 video files were successfully converted to MP4 format. The resulting group of converted videos created a data corpus of 137 GB, containing 1,252 items (with a total watch time of six days, 20 hours, 27 minutes and 30 seconds). 

			In a first step, the number and titles of the Vasulkas videos to be searched in the respective dataset had to be specified. Since there is no canonized list of the Vasulkas works, we had to create our own list. We did so by comparing lists of the Vasulkas’ videos, which are traceable in various authoritative online archives and websites such as Vasulka.org, Foundation Langlois, LI-MA, Electronic Art Intermix, Berg Contemporary and Monoskop.org. Crossing those lists, we obtained 108 results, including 21 artworks by Woody Vasulka, 49 by Steina Vasulka and 38 by both.

			In the digital archive, we identified a total of 105 (out of 108) works by the Vasulkas, which are represented in the dataset available on the web (VasulkaLiveArchive.net) by 124 items, including art videos, video documentation of art installations, and documentary videos reporting on these works. Most videos are represented in their complete version, but some are only available as fragments. 

			Each work needed to be represented only once in the resulting collection of art videos. This way, we could ensure that the results of measuring the frequency of motifs and formal procedures in the Vasulkas work were correct.

			2.2. Artificial Intelligence as an analytical tool

			Artificial intelligence (artificial neural networks) was used as an analytical tool to study artistic videos. Referring to the table of four different approaches to the use of AI (see Tab. 1), which divides AI applications to analytical and generative, as well as distinguishes the use of AI for object study/modelling and subject study/modelling, we can conclude that in our project, AI was used to analyse and describe objects (videos). The designation – AI-epistemological-tool or AI-tool – which we use when describing the project, refers to this functional use of AI as a means of studying (analysing) artistic videos.
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			Table 1. Four different applications of machine learning and AI in aesthetics Source: the table is taken from Manovich & Arielli 2021-2024, 12

			The use of AI as an analytical tool in our project has conceptual precedents and affinities with those methodological approaches that examine the benefits of digital media (IT) application in favour of improving (refining, objectifying) our knowledge of various phenomena. Here are the ones we had in mind when designing our project:

			Computer-assisted structuralism 

			The design of the project builds upon the legacy of the prominent structuralist literary scholar Jiří Levý, who, as early as the 1960s, conceived the idea of using computers for experimental testing of the validity of structuralist theoretical postulates regarding Czech verse (Levý & Pala 1968). He claimed that: “For some types of literature – especially for verse – we can already define the code with sufficient precision so that, for example, it is possible to artificially generate a literary text according to the rules defined in this way.” (Levý & Pala 1968, 74). Levý used the generative capacity of a computer to achieve experimental verification of his theoretical statements about the structure and inner functionalities of literary works. According to him: “Machine translation, artificial poetry, etc., they are a by-product of this methodology, they are a verification of the correctness of the constructed program.” (Levý & Pala 1968, 74). Levý’s approach to the computer as a tool serving methodological innovation in the humanities was exceptional in the 1960s, as most intellectuals who began experimenting with computers at that time focused on exploring the machine’s potential for creativity (Bousfield 2021; Rosen et al. 2009).

			Nooscope – AI as a means of knowledge extractivism

			The potential of artificial intelligence/machine learning to serve as a means of analysing various objects led Pasquinelli and Joeler to name it the nooscope – a knowledge magnification tool that, like telescope or microscope, helps to perceive features, patterns, and correlations across the content of a digital archive: “[AI as] an instrument of knowledge magnification that helps to perceive features, patterns, and correlations through vast spaces of data beyond human reach.” (Pasquinelli & Joler 2020)  

			AI and distant reading

			The benefits of applying “instruments of knowledge magnification” to the study of artistic and cultural artefacts at the scale of big data were conceptualized by Franco Moretti even before the machine learning boom. His description of the benefits of the distant reading method, can be used as an argument for AI-tools application in humanities research: “Distant reading: where distance, ..., is a condition of knowledge: it allows you to focus on units that are much smaller or much larger than the text: devices, themes, tropes-or genres and systems.” (Moretti 2000)

			AI as a means of cultural analytics

			The most immediate inspiration for our project comes from the field of cultural analytics, pioneered by Lev Manovich. It is a research method based on the use of computers for analysing large cultural datasets produced by digital culture (Manovich 2020). However, it is far from a purely quantitative benefit. Several research projects led by Manovich demonstrate the benefits of various data visualisation methods for researchers themselves and their potential to contribute not only to the sharing of knowledge results. The inspiration for our project was mainly Selfiecity (Manovich et al. 2014), whose unique interface enables users to adjust the outputs according to how they formulate their research questions (Manovich 2020).

			All the mentioned approaches to the use of digital media in scientific research share the conviction that computer-assisted research can aid in various intellectual tasks, whether it involves quantitative analysis (such as big data analysis in the humanities) or the verification of otherwise hard-to-verify statements made by theoreticians based on authority or custom.

			2.3 Aesthetics of video art

			The video art is an art form that appeared in the second half of the 20th century and is influenced by the state of technical development and aesthetic preferences and trends within an art world of the time – particularly expanded cinema, intermedia, dematerialization of art, tendency towards abstraction, and minimalism in art as an expression of tendency towards art-objects autonomy. 

			Video art by definition

			Video art is a form of artistic expression that uses video technology and moving images as its primary medium. It involves various techniques such as recording, editing, and manipulating video footage to convey artistic concepts and ideas. Video art is a term for artistic video footage created with both analogue and digital technology, including documentary films that employ an anti-television aesthetic, reminiscences of avant-garde experimental film, structural experiments on the level of interaction with electronic signals, and immersive video environments and interactive installations.

			Videology

			Peter Weibel, the first European to explore video technology’s media-specific and communicative potential, defined video art as “an act of cognition” and conceived video technology as “an epistemological tool”. In the essay titled Videology, Weibel (1974) listed five attributes defining video art: synthetics, transformation, self-reference, instant time and box. While the first four attributes refer to video visuality with emphasis on the practice of electronic image manipulation and transformation, the last attribute, Box, refers to the staging of technology (we can imagine interactive gallery installations with visible apparatus of video technology or robotic, interactive systems). Weibel emphasizes the artistic and theoretical investigation of the “code” of the video within his concept of “videology”, as opposed to a contextual interpretation based on the discovery of affinities and differences with other types of art (expanded cinema, experimental film, etc.).

			All five attributes of video art can be found in the work of the Vasulkas, as the code of video technology was a lifelong subject of interest to them. 

			The aesthetics of narcissism

			Influential art theorist Rosalind Krauss has identified the aesthetics of video art as an aesthetics of narcissism (Krauss 1976). According to Krauss, the typical mise-en-scène of video art is the artist looking directly into the video monitor and using it as a mirror, as seen in Vito Acconci’s video Centers (1971). She stated that: “The medium of video art is the psychological condition of the self-split and doubled by the mirror-reflection of synchronous feedback (...)”. (Krauss 1976, 55). In the centre of attention can be either the artist or, in the case of a video installation, the gallery visitor. However, it is never a mere reflection on the monitor, but the aim is to decompose the subject through a complex optical apparatus. 

			The application of the aesthetics of narcissism can be found in the Vasulkas’ work in various forms. For example, the artists often find themselves in front of a monitor while recording their laboratory dialogues with electronic instruments (artifacts). Alternatively, they create complex optical apparatuses (All Vision, Machine Vision) that expand the spectrum of what is visible to humans.

			3. From theory to UX-design: how we proceeded

			3.1.   Metadata

			The archive of Woody and Steina Vasulka videos available at VasulkaLiveArchive.net is organized using various categories and metadata:

			Video identifiers

			The videos were provided with basic identifiers such as author, title, year and artistic medium. They were supplemented with information about the tool or software used, the artists or performers featured in the video, and the relationship of the video to other videos in the dataset (prequel/sequel, or part of a series). Each video is accompanied by an annotation and a list of references to other information sources related to the video.

			Visual and audio leitmotifs

			A key task in properly training the AI software was to create a list of metadata that would mark recurring objects in the videos. The criteria for identifying these metadata were the readability of a given motif for intelligent software and the significance of the motif from an art theory perspective. Two lists were created: one for training AI software focused on visual data processing and the other for training AI software for audio data processing. The identified visual and sound motifs are not just a simple enumeration of particulars but have been considered as thematic clusters. For example:

			•Based on Rosalind Krauss’s description of the aesthetics of video art as narcissistic art mirroring the author’s subject, we focused on categories referring to the representation of humans in general and Woody and Steina Vasulka in particular (see Table 2, thematic cluster Human).

			•Concerning Peter Weibel’s five features of video art, the categories referring to special effects as consequences of electronic signal manipulation were included (see Table 2, Special Effects/Electronic Signal Manipulation, and Machines and Tools).

			•The Vasulkas’ fascination with the natural elements can be studied using elements categories (Water, Fire, Air and Earth).

			•Another cluster contains basic categories (Line, Letter, Number). However, for example, the line has multiple meanings in videos: it can be a musical score or a horizontal line of an electronic image signal, depending on the context.

			•And finally, it is also possible to look for the motif of machine vision, which is typical of the Vasulka’s work. The appearance of instances of camera lenses, a fisheye effect, or a convex mirror reflection represents it.
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			Table 2. Table of visual and acoustic leitmotifs that AI software can find in the Vasulkas archive Source: own creation

			3.2. From intelligent software to intelligent tool

			A machine learning method was used to train convolutional neural networks (CNNs) to identify leitmotifs across the dataset. The results are two unique CNNs that can determine the range of occurrence of relevant categories in the video and the probability level of the identified category on the video timeline to the nearest second. The software is available online, on GitHub, in an open-access regime (Sikora 2022; Miklánek 2022). To enhance the benefits of the intelligent software’s outputs, the original web/interface was designed. The site features several unique functionalities that enable both searching and viewing individual videos, as well as studying the iconography of the Vasulkas’ work across the archive. We therefore refer to the web as an epistemological tool, which can be compared, for example, to a microscope in biology, an X-ray in medicine or a telescope in astronomy.
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			Figure 1. The screenshot shows icons representing visual and acoustic leitmotifs by which videos can be searched individually and in groups on VasulkaLiveArchive.net.Source: VasulkaLiveArchive.net.  
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			Figure 2. A screenshot from Vasulka Live Archive.net showing the design of an interface that integrates both a video player and a timeline tracking the motifs the intelligent software identifies in the video, along with their corresponding probabilities.Source: VasulkaLiveArchive.net.  

			4. What can we learn from artificial intelligence about video art? 

			In this section, the experimental testing of the AI tool’s effectiveness will be described. It was assumed that the application of the AI tool would enable a quantitative meta-analysis of video art discourse, using the Vasulkas’ work as a sample of video art in general. By doing so, the focus will be on the quantitative verification of the selected theoretical statements on video art by Peter Weibel and Rosalind Krauss. The AI tool performs distant reading of the Vasulkas’ archive to identify components of the code in video art. 

			4.1. Videology revisited

			The first test was inspired by Peter Weibel’s five attributes of video art: synthetics, transformation, self-reference, instant time and box. The AI tool was used to quantify the number of Vasulkas’ videos that match the first four attributes, all of which refer to different ways of manipulating an electronic signal. The AI tool can identify videos in which the visual and/or acoustic layers have been manipulated to varying degrees.

			Visual layer: effect, Rutt/Etra

			The AI software receives a command to search for the effect, which refers to any given manipulation of an image or sound in videos. In the case of visual features, the intelligent software can identify cases of electronic image manipulation in general and those involving the Rutt/Etra synthesiser application in particular, due to the significant visuality of its outputs (see Table 3).
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			Table 3. Occurrence of categories indicating the degree of abstraction in the visual component of video. Source: own creation

			[image: ]

			Figure 3. The result of searching for the “Effect” and “Rutt/Etra” categories (50-100%).Source: VasulkaLiveArchive.net.  

			Acoustic layer: noise, effect

			In the case of the acoustic components of the videos, the category “Noise and Effect” is primarily used to examine the degree of transformation and syntheticism of the sound of the electronic signal and the recorded sound (see Table 4).
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			Table 4. Occurrence of categories indicating the degree of abstraction in the acoustic component of the videos. Source: own creation

			[image: ]

			Figure 4. The result of searching for the “Noise” and “Effect” categories  (50-100%).Source: VasulkaLiveArchive.net.  

			Results of the analysis:

			The test results confirmed the need to train the intelligent software to quantify the degree of abstraction and synthetism in the video, as it is likely the most significant feature of video art.  Moreover, it became clear that the study of art videos cannot be limited to visual components. Audio components must also be considered. 

			4.2. Measuring video-narcissism

			The second test aimed to check the validity of Rosalind Krauss’ claim that video is a narcissistic medium. Krauss argues that artistic videotapes often depict artists or audiences, and thus serve as a mirror that decomposes their images in real time and encloses them in a feedback loop, unable to escape the endless play of reflection it establishes. 

			Visual layer: body, face, Woody, Steina  

			The ability of the developed AI software to find the categories “Body and Face” was used to test this claim. The AI tool was specifically trained to recognize the faces of Woody and Steina Vasulka to ensure the test results were as accurate as possible (see Table 5).
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			Table 5. Occurrence of categories referring to the level of narcissism in the visual component of the videos. Source: own creation
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			Figure 5. The result of searching for the “Body” category (50-100%). Source: VasulkaLiveArchive.net.  

			Acoustic layer: Speech, Woody, Steina

			In the case of the audio component of the videos, the “Speech” category was used to study the degree of narcissism in the videos, both individually and in combination with the “Woody” and “Steina” categories (see Table 6).
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			Table 6. Occurrence of categories referring to the level of narcissism in the acoustic component of the videos. “Woody and Steina” categories. Source: own creation
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			Figure 6. Result of searching for the “Speech category” (50-100%). Source: VasulkaLiveArchive.net.  

			Results of the analysis

			The test results showed that people (categories “Body” and “Face”) are often represented in the Vasulkas’ videos, but did not confirm that the authors themselves (respectively, the audience) are represented in the videos. Thus, the results did not confirm that the video serves as a mirror to provide a narcissistic feedback loop. Instead, they showed that it is generally used to create various kinds of video (self) portraits. Moreover, the results raised the question of whether the notion of the ‘narcissism’ of videos should be extended to the sonic aspects of these audiovisual works since the acoustic representation of artists in videos (category “Speech” + “Woody” or “Steina”) occurs often in the dataset.

			Conclusion and discussion: what can we learn from AI about video art?

			The results of the two tests showed that artificial intelligence, when properly trained for specific tasks, can serve as an effective tool not only for automated searching and sorting of datasets but also as a knowledge magnification tool, thereby providing new insights into the artworks under study. Specially trained AI tools can be used in a service of media art theory meta-analysis, as they bring exact measurements and an experimental approach to media art discourse. 

			The VasulkaLiveArchive.net is an example of an AI tool application that enables the exact exploration of intertextual structural and motivic relationships in artistic videos. It is a result of successful application of AI in the art theory, to serve to meta-analysis of art discourse – its concepts and categories asserted by its authorities – which, thanks to the digitization of cultural heritage and AI as an analytical tool, can be confronted with experimental proofs of their general validity for the first time.

			The described tests are far from exhausting the potential of the AI tool. As the table of thematic clusters (Tab. 2) shows, the possibilities of its use are much broader. We can study, for example, the occurrence of the motif of the elements or the motif of machine vision among the Vasulkas.

			Both experiments demonstrated the effectiveness of this tool and, at the same time, illustrated the necessity of cooperation between the researcher-interpreter and an intelligent tool to achieve optimal results. The benefits of the AI application do not lie in automating the analysis of artistic videos, but in extending human knowledge, amplifying it, and refining it. It is through the symbiosis of human and machine that we can reach new findings and expanded knowledge.
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						1.	A detailed description of the development of AI tools with a special focus on the technical aspects of the project was published in the article (Horáková, Sikora, Miklánek, Barok, Schimmel and Říha 2024)


						2.	The digital file with the Vasulkas work was provided to us by Vasulka Kitchen Brno (https://www.vasulkakitchen.org/).
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