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			El color en el cine: De dónde venimos y dónde queremos llegar

			Laura Cortés-Selva

			Desde los primeros experimentos sobre la descomposición de la luz en colores del físico Isaac Newton, el estudio del color ha sido una materia que ha interesado a distintas disciplinas tan aparentemente dispares como la Física, las Bellas Artes o la Comunicación. En el ámbito que nos incumbe —el cinematográfico— el color es uno de los elementos narrativos más complejos y difíciles de abordar debido a su naturaleza multidimensional. No obstante, es indudable que constituye un medio de expresión de gran relevancia que, no solo aporta significado a la narración principal, sino que es capaz de contar su propio relato independiente y de provocar determinadas sensaciones estéticas como bien ha demostrado la Historia del Arte. La investigación en torno al color en el cine aglutina diferentes perspectivas que incluyen la producción cinematográfica, la historia, la tecnología, la estética, así como la conservación y restauración del mismo en los soportes en los que viene dado. Desde el punto de vista de la producción, el color forma parte de la paleta expresiva del director o directora del filme; es un elemento técnico-expresivo de la fotografía cinematográfica; se revela a través de las superficies y texturas de los decorados, en las telas del vestuario y en el maquillaje de los protagonistas; finalmente, vuelve a estar presente en la paleta del color en la postproducción. Directores de cine como Rouben Mamoulian, Akira Kurosawa, Douglas Sirk, Alfred Hitchcock, Todd Haynes, Wes Anderson, Carlos Saura, Víctor Erice o Pedro Almodóvar, entre otros, han entendido la capacidad expresiva del color y la han utilizado en sus películas de forma notable. También existen creadores que teorizan sobre el color como S. M. Eisenstein (1998) o las del director de fotografía Vittorio Storaro (2001, 2002 y 2003), que elabora su propia teoría inspirada en la de Johann Wolfgang von Goethe, y trata de aplicarla en algunas de sus obras desde The conformist (Bernardo Bertolucci, 1970) The last emperor (Bernardo Bertolucci, 1987). Otro caso interesante es el de la utilización del color por parte de la directora de fotografía Johanna Heer, en filmes como Subway riders (Amos Poe, 1981), Kutya éji dala (Gábor Bódy, 1983), Decoder (Muscha, 1984) y Zuckerbaby (Percy Adlon, 1985).

			Goethe (1992) comienza a teorizar sobre los posibles significados del color y vincula las categorías sensibles-morales del color con el estatus social, añadiéndole una carga ideológica. La teoría del color de Goethe influye poderosamente en la configuración del color del pueblo alemán (Heller, 2004), demostrando que colores y sentimientos no se combinan de manera accidental, sino que se debe a experiencias universales profundamente enraizadas desde la infancia, en nuestro lenguaje y en nuestro pensamiento. Otras obras analizan el color desde la percepción visual (Arnheim, 2002, 1986a, 1986b), o desde la estética (Aumont, 1994), la mayoría del grueso de la investigación se centra en los aspectos relacionados con la tecnología. De modo específico, en el terreno internacional, Ryan (1977) y Coe (1978) reflexionan sobre los inicios del cine en color o, de modo más reciente, Hanssen (2006) rescata la prehistoria de los procesos colorimétricos. Otros investigadores siguen esta tradición como Neale (1985); Haines (1993); Higgins (2007), e incluso lo relacionan con la estilística cinematográfica como Salt (2006, 1992), Bordwell (1997 y 2006) y Bordwell, Staiger y Thompson (1985).

			Desde hace una década se detecta un renacer del estudio y la reflexión en torno al color en el cine que quisiéramos seguir aviando. Este interés queda reflejado en obras como la de Dalle Vacche, & Price (2006), que ofrece diferentes perspectivas desde las que analizar el color: la tecnología, el estilo visual, la teoría del color, el creador como teórico y la metodología de análisis. Por su parte, Everett (2007) trata de aglutinar desde los inicios del desarrollo del cine en color hasta su tratamiento digital. En una línea similar, Misek (2010) ofrece un panorama histórico sobre la evolución del color, sus cambiantes aplicaciones y significados, desde los fotogramas pintados a mano hasta las tendencias más actuales en la manipulación digital del color. Centrada eminentemente en la producción británica, Color and the moving image: History, Theory, Aesthetics, Archive (Brown, Street, & Watkins, 2013) es una obra que aglutina diferentes perspectivas del color, ofreciendo una obra muy completa que abarca desde planteamientos teóricos hasta aspectos archivísticos. Finalmente, Barbara Flueckiger (2015, 1016) y su grupo de investigación de la Universidad de Zúrich ha desarrollado el proyecto Timeline of Historical Film Colors que incluye una base de datos sobre la evolución histórica de cada uno de los procesos vinculados con el desarrollo del color en el cine (Flueckiger et. al., 2017; Flueckiger et. al., 2020; Flueckiger & Halter, 2020).

			En España, las investigaciones seminales sobre el color se las debemos a Ramón y Cajal (2007) con su obra sobre la fotografía de los colores, que se publican inicialmente en el año 1912, y que desgraciadamente pasó desapercibida durante la época. De mediados del siglo pasado son las obras de corte técnico como las de López-García (1943) y Fernández-Encinas (1949), o el trabajo de divulgación de Pérez-Dolz (1954), todas ellas mencionadas en Guarner y Otero (1962), que trata de reunir diferentes debates en torno al color en el cine, con aportaciones nacionales e internacionales y con un apartado (pp. 145-194) relativo a la experiencia del color en España. No obstante, esta obra adolece de un acercamiento más riguroso que justifique algunos de sus resultados. Minguet Batllori (2009 y 2010) analiza el legado de Segundo de Chomón, pionero español en el desarrollo de una de las técnicas de coloreado del material sensible más antiguas, desarrollada junto a Pathé. Guiralt-Gomar (2014) analiza uno de los procesos más antiguos del color en el cine, el Kodachrome de dos emulsiones. Por su parte, Llinás (1989) coordina una obra focalizada en el trabajo de los directores de fotografía del cine español, que dedica parte de sus capítulos al análisis del color en la cinematografía española. Aunque ya mencionada en la obra de Guarner, Llinás centra uno de sus capítulos en uno de los hallazgos técnico-expresivos más interesantes y hasta la tesis de (Herrero-Herrezuelo, 2016) poco explorados: el cinefotocolor, creado por Daniel Aragonés y empleado en varias producciones españolas desde finales de los años cuarenta y mediados de los cincuenta del siglo xx.

			Otros autores centran sus investigaciones en el análisis de la obra de directores de cine españoles como Pedro Almodóvar (Sánchez-Alarcón, 2008), o en directores extranjeros como Kieslowki (Lazkano-Arrillaga, 2014). En el ámbito de la estilística cinematográfica destaca la obra de Cortés-Selva (2018) centrada en analizar el color en su función estilística en filmes internacionales. Para ello, (Cortés-Selva y Carmona-Martínez, 2014b y 2014c) plantean una metodología de análisis de color y la aplican a la obra conjunta del director Mike Leigh y el director de fotografía Dick Pope. Entre los últimos hallazgos en ámbito de la investigación se encuentra la tesis doctoral de Sopesens (2017), en la que reflexiona sobre la función estética del color en el cine.

			Este volumen nace con la idea de aglutinar diferentes perspectivas del estudio del color, desde los proyectos de investigación más relevantes del ámbito europeo, sin olvidar la investigación nacional en la que hemos seleccionado aportaciones de diferentes Universidades españolas centradas en el análisis del color, la tecnología y la perspectiva de los creadores audiovisuales. El volumen está dividido en tres partes, la primera ofrece las aportaciones del equipo de investigación de la doctora Barbara Flückiger, (A Digital Humanities approach to film colors), en el que nos detalla los métodos desarrollados en el proyecto de investigación sobre la historia del color en el cine, desde la técnica, la estética y el análisis colorimétrico. El segundo capítulo de esta parte está firmado por Sarah Street y su equipo de investigación de la Universidad de Bristol (From the margins to the mainstream? The Eastmancolor Revolution and challenging the realist canon in British Cinema), detalla las implicaciones de la introducción del Eastmancolor en la década de los cincuenta del siglo pasado, en el conocido como canon realista británico.

			La segunda parte del libro se centra en el análisis del color en el cine, con aportaciones como la de Roberto Gelado-Marcos y Laura González-Díez de la Universidad CEU-Cardenal Herrera) centrado en el análisis del color como elemento anticipatorio y de refuerzo emocional en la película La ciudad de las estrellas (La, la land) (Damien Chazelle, 2016). José María Sesé-Alegría, de la Universidad de Murcia realiza un análisis desde el punto de vista estético de la trilogía del color de Krzysztof Kieslowski, Azul, Rojo y Blanco (1993-1994) y Andoni Iturbe Tolosa de la Universidad del País Vasco ofrece una reflexión acerca de la función politonal del color en la película Una mujer fantástica (Sebastián Lelio, 2017). El vínculo entre el color y la música es lo que nos desvela la aportación de José Gustems-Carnicer, Diego Calderón-Garrido, Adrien Faure Carvallo y Alba Montoya-Rubio de la Universidad de Barcelona. La tercera parte la dedicamos al ámbito de la tecnología en el que Rafael Suárez-Gómez (Tecnocampus Cataluña) nos relata el desarrollo tecnológico de la captación del color desde el fotoquímico al formato digital. No hemos querido olvidar el relevante papel de los creadores audiovisuales entrevistando a Jordi Bransuela-Esquius, director de fotografía, colorista y director del Máster de Dirección de fotografía de la ESCAC que nos detalla cuál es la función del colorista, una figura que ha estado presente desde los inicios del desarrollo del color en el cine a través de la figura del etalonador y que se ha transformado con la introducción de la tecnología digital, para convertirse en lo que hoy en día conocemos como colorista.
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			A Digital Humanities Approach to Film Colors

			Barbara Flueckiger

			And much of the data mining that leads to visualization… is based on a flawed method that conflates literal discourse and symbolic/interpreted reference. In an art-historical context, this would be the equivalent of counting instances of the color red across a collection of images without discriminating between symbolic and representational functions. The reds are not the same, and cannot be counted the same way, put into the same category, or re-represented as data for visualization in a graph or chart, without monstrous distortion (Drucker, 2016).

			There are strong and justifiable objections to the measurement or, more broadly, the computer-assisted analysis of aesthetic phenomena —as Joanna Drucker (2016: 247) makes it clear One pitfall of quantitative analysis is its potential to disregard the meaningful context of data occurrences across the body of works studied. In fact, any quantitative approach to aesthetics that aims to reduce the inherently ambiguous quality of works of art into measurable units runs the risk of engaging in positivist reductionism and of fundamentally ignoring philosophical aesthetics and its analytical tradition. Given these reservations, it may seem extremely bold to investigate one of the most intangible aspects of film aesthetics, namely, film colors, by computer-assisted tools in the emerging field of digital humanities.

			Colors are elusive. Our perception of them is deeply influenced by the context of their appearance, their material presentation, the given cultural framework, and each individual spectator’s subjective response. This challenge led to the projects elaborated in the digital humanities platform Timeline of Historical Film Colors and, most importantly, the research project Film Colors, which was funded by an Advanced Grant from the European Research Council (ERC) (2016). By their very definition, ERC Advanced Grants are meant to be high risk, high gain projects that “are designed to allow outstanding research leaders of any nationality and any age to pursue groundbreaking, high risk projects in Europe”  This article offers insight into the current state of research in computer assisted film color analysis and applications that are either available or in development.

			Film Colors is closely linked to the interactive Timeline of Historical Film Colors, which started in 2012. The platform consists of a comprehensive web resource and online database for all topics related to film colors, with a special focus on their technology, aesthetics, analysis, and restoration. Thus, the Timeline is a collection, an archive, a documentation process and, increasingly, an annotated system for the investigation of the topic, which offers access to a curated body of information to researchers, archivists, film historians, and a broader audience of users from different backgrounds. Four different interdisciplinary approaches investigate the relationship between aesthetics and technical innovation as applied to film colors.

			First, the database-driven analysis of film color aesthetics, their affective qualities, and their narrative functions aim to identify diachronic aesthetic patterns. Based on this offline database, the research team is developing a computer-assisted tool with a web interface that will allow the crowdsourcing of film color analyses applying recent advancements in digital humanities and custom-made visualizations. Then these aesthetic analyses are connected to the study of film color technology in combination with chemicophysical analyses of historical color films to understand the influence of film stocks and color processes on films’ aesthetic appearance. Third, the team will apply insights gained during the digitization and restoration of historical films by considering the requirements of restoration ethics while improving workflows. Finally, three PhD theses in progress will provide case studies from three periods: the emergence of film colors from early applied colors to so-called natural colors (1896-1930), the development of standards in film color technology and aesthetics (1930-55), and the dominance of chromogenic processes (1955-95).

			The project features a truly interdisciplinary approach to consider and connect all the relevant factors —from technology to perception and aesthetics— because they are closely intertwined. The focus remains firmly rooted in the humanities.

			1.Methodology: Stylistic Analysis and Digital Humanities

			The planned computer-assisted tool for analyzing film colors derives from the widespread positivist notions of measurable entities in perception proposed in the second half of the nineteenth century by Gustav Theodor Fechner (1871), which had descended from the psychophysicists Hermann von Helmholtz, Ernst Heinrich Weber, and the many other researchers of the stimulus-response relationship. Fechner’s approach was shaped by normative assumptions about universal laws on the concept of beauty, expressed most notably in the principle of the golden mean.

			In the 1920s, with the advent of abstraction in the visual arts and in film, artists sought to elaborate universal principles for nonrepresentational art. With nonreferential modes of representation, compositional patterns were analyzed with analogies to harmonics in music and the rigorous notational systems that governed their creation and performance. Kandinsky (1912, 1926) in his theoretical writings, analyzed minute elements of composition to hypothesize universal structural formations of art. In a similar vein, we find analytical investigations in the writings of Bauhaus representatives, such as Paul Klee, Josef Albers, Johannes Itten, and Ludwig Hirschfeld-Mack. Similar attempts were made within avant-garde filmmaking movements, for instance, Soviet filmmaker Dziga Vertov’s strict diagrammatic tools for structuring utopian art (Heftberger, 2016a). These approaches are role models for analytical classification systems with a strong commitment to qualitative research.

			In the 1980s, David Bordwell, Thompson and Staiger (1985), in their famous study, elaborated a triadic model that combined neoformalist analysis, historical poetics, and cognitivist investigation. Historical poetics and neoformalist analysis remain the most important methodological foundations for contemporary film style analysis. Bordwell and Thompson’s neoformalist analysis follows methodologies introduced by formalist approaches in art history and the Russian Formalist school that attempted to extract and organize patterns of style (poetics) from larger groups of artworks. This method allows for the identification of personal, group, or period styles by applying specific parameters to the corpus of work under examination. Historical poetics connects the observation of these patterns to foundational economical, technological, and institutional frameworks. As Bordwell puts it, a historical poetics of cinema produces knowledge in answer to two broad questions:

			1.What are the principles according to which films are constructed and by means of which they achieve particular effects?

			2.How and why have these principles arisen and changed in particular empirical circumstances?

			In place of a bottom-up analysis of a large group of films, historical poetics aims at a broader understanding of “what happened, how it happened, and why it happened.” (Bordwell, 1989).

			Another strand of this methodology is statistical style analysis, first applied by Petrić (1974), and notably by Salt (1992) in his seminal investigation into the relationship between technological innovation and stylistic features in film. This approach was then redeveloped and transformed by Yuri Tsivian and Gunars Civjans into a web-based tool, Cinemetrics, to statistically measure average shot lengths (ASL). A crowdsourcing system has collected measurements on hundreds of films. Both in Salt’s analysis and in the Cinemetrics interface, the obvious shortcomings of a purely statistical method become apparent. Such analyses fail to consider, for example, the effects of a certain camera movement or framing. In contrast to Cinemetrics, the tool proposed in Film Colors is decidedly multidimensional and includes human interpretation to produce significant results that connect the various parameters and observations, as is demonstrated later.

			Film Colors is typical of the emerging field of digital humanities, which is not a methodology but rather a set of tools encompassing diverse technologies: from database analysis, textual analysis, and corpus linguistics to the annotation of data, all of which are essentially verbal methods of investigation. These methods are extended visually by video annotation, diagrams, and visualizations or by 3D mappings and animated computer simulations. Big Data processing and evaluation —scraping, crowdsourcing, or geographic information system mapping, to name a few— are inherently digital methods that require access to larger bodies of data collection.

			While digital humanities have developed rapidly since the early 2000s —especially in the fields of textual analysis in literary studies, or the historical study of primary and secondary sources—, they have not yet been widely implemented in film studies. As Heftberger (2016b) noted, one reason is the sheer complexity of the task. Audiovisual representations consist of many layers of information and are time-based media, which makes the task even more daunting (Vonderau, 2020; Acland &Hoyt, 2016). Several researchers working in the fields of Artificial Intelligence (AI) and computer vision have stressed the high-level requirements of such tools to extract meaningful entities out of the complex arrangements present in films.

			2.Database-Driven Aesthetics and Narrative Analysis

			The research project focuses on material properties of film and the resulting aesthetics —as expressed in the concept of material aesthetics. Therefore, great care must be given to the source material. The Film Colors research team aims to focus on the aesthetic and narrative functions of colors in film by analyzing a large group of films. The titles chosen are widely regarded as landmarks of film color aesthetics. They were selected from the results of an online poll featuring more than one hundred canonical films. The poll was completed with a meta study of online listicles that focused on film colors and on the study of monographs on film colors. The resulting canon was then counterbalanced by comparative groups of films that were identified by the study of primary and secondary sources; the works of national film productions, individual filmmakers, or cinematographers; and specific genres, such as musicals, science fiction films, melodramas, and horror films. For practical reasons, the first step of computer-assisted analysis has been executed mainly on films available on DVD or Blu-ray. The results will be checked through photographic documentation with a calibrated camera setup based on the extensive examination of analog film prints in archives around the world (Flueckiger, 2015).

			Researchers initiating a computer-assisted workflow for analyzing film colors must establish parameters defining a consistent grid applicable to a very large corpus of films. Seen from the perspective of theories of representation, film colors can shift between stylization and verisimilitude, structural patterns of pure abstraction, or the suppression of ostentatious modes of expression to achieve a realistic mode of representation. Stylized or emphasized uses of colors— such as in The Wizard of Oz (Victor Fleming et al., 1939)—enhance the narrative with sensual richness. These color schemes can be arranged on a continuum ranging from restrictive to gaudy to hyperchrome palettes, based on the relationship, the numbers of hues in a given shot or sequence, and their saturation (Figures 1a and 1b).
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			Figure 1a

			Restrictive color scheme in Funny Face (Stanley Donen 1957). Credit: Image courtesy of the Academy Film Archive. Photograph of the Technicolor dye transfer safety print by Barbara Flueckiger
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			Figure 1b

			Hyperchrome color scheme in Gentlemen Prefer Blondes (Howard Hawks 1953). Credit: Library of Congress. Photograph of the Technicolor dye transfer safety print by Barbara Flueckiger.

			Color contrasts and harmonies are discussed with existing frameworks, first and foremost with the seven types of color contrasts outlined by Bauhaus theoretician Itten (1970)1. After identification of the basic color scheme, the compositional arrangement of the colors in patches, lines, or shapes and their dynamics and planar structuring principles are scrutinized on the two-dimensional level of image formation (Figures 2a and 2b).
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			Figure 2a

			Central deep staging in The Red Shoes (Michael Powell and Emeric Pressburger 1948). Credit: British Film Institute. Photograph of the dye-transfer nitrate print by Barbara Flueckiger.
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			Figure 2b

			Flat ornamental image composition in Les Chrysanthèmes (Segundo de Chomón 1907). Credit: Library of Congress. Photograph of the stencil colored nitrate print by Barbara Flueckiger.

			The colors of the mise-en-scène (set design, environment, costumes) and lighting colors have to be taken into consideration. We follow Philipp Otto Runge’s (1810) distinction between surface colors (Körperfarben) and luminous colors (Lichtfarben). Lighting greatly affects color appearance, because the colors we see are a result of object colors and their interaction with light, their color temperature, and spectral properties. Colored lights are often associated with the moods and psychological states of characters (Flueckiger, 2016). High-key, low-key, and chiaroscuro lighting schemes were adapted to color cinematography beginning in the late 1920s with the Technicolor Process 3, as in The King of Jazz (John Murray Anderson, 1930) and Doctor X (Michael Curtiz, 1932).

			Object colors, on the other hand —often in conjunction with colors attributed to characters, their costumes, their hair and skin tones— establish relationships or conflicts (Brinckmann, 2015). The dominant object worlds in melodramas reflect the conditio humana of the protagonists as an immediate aesthetic experience of their emotions suppressed by bourgeois conventions (Elsaesser, 1985). Furthermore, color appearance and aesthetics are closely connected to the surface properties of objects and scenes depicted, such as shiny or glossy, tarnished or dull materials, or textures with small-scale variations or coarse patterns. Similarly, the optical transformation by the cinematic apparatus affects the appearance of colors through variations in depth of field or deep focus, lens diffusion, or optical resolution. And the film material influences the appearance of colors with specific shifts in hue, graininess, and flatness versus three-dimensionality. Motion and montage analysis identifies successive patterns of temporal structures and visual rhyming —a term proposed by avant-garde filmmaker Hans Richter (Vimenet, 2003) For our offline database currently in operation, we developed a detailed system that allows for careful analyses that identify aesthetic developments in certain historical, cultural, or national contexts, considering the associated technical systems.

			On the basis of the huge data set that is being collected, the insights will be contextualized with questions about historical, cultural, societal, or technical aspects of colors useful in interpretation and discussion. How did production design reflect trends in consumer culture? How was color cinematography limited or advanced by the technologies? What are the differences in film color aesthetics when we compare, for instance, Technicolor to Agfacolor or Gasparcolor? What were professional discourses and practices within a given production context?

			3.Development and Application of a Computer-Assisted Tool for Analyzing Colors

			The tools planned and applied in the Film Colors project require human intervention to produce significant results. Since fall 2016, the platform has utilized a video annotation system called ELAN that enables segmentation of film content and provides several tracks of annotation (Figure 3a and 3b). Next, the team exports the data from the video annotations into a custom-designed FileMaker database, which includes all the different concepts presented in the previous section. We settled on ELAN after investigating the many video annotation tools that have been developed during the last decade. We based our choice on a survey published by Harvard University (18) and on a lively discussion about users’ experiences we initiated in the Facebook group Filmwissenschaft/Film Studies. The four most promising tools were ANVIL, Advene, ELAN, and Lignes de temps. Team member Martin Weiss tested all these systems. Ultimately, our evaluation of video annotation systems revealed a severe lack of sustainability. Most of the tools had been developed within third party-funded research projects and abandoned when the projects ended or, at best, two or three years later.
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			Figure 3a

			Screenshot video annotation tool ELAN, template used in the research project ERC Advanced Grant FilmColors. Screenshot by Barbara Flueckiger.
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			Figure 3b

			Screenshot visual video annotator VIAN that communicates with ELAN. VIAN developed by Gaudenz Halter, ERC Advanced Grant FilmColors in collaboration with Visualization and MultiMedia Lab of Renato Pajarola at the University of Zurich.

			The University of Saarland developed the ANVIL software (Anvil, n.d.; Klemens, G.; Barbara, W.; Kropf, V. (Eds.) (2009); Heftberger, 2014) software as a tool for video annotation and analysis as part of the research project called Digital Formalism (Gruber & Wurm, 2009; Heftberger, 2014, 2016a). ADVENE (n.d.) had the broadest number of features for our purposes, such as shot detection and region of interest annotation in combination with the automatic creation of thumbnails. One of the very few examples of software that contains an interface for analyzing colors is LIGNES DE TEMPS, from the Institut de recherche et d’innovation du Centre Pompidou (2010), developed for film studies with support from the film historian Sylvie Lindeperg (2015). This certainly is one of the most valuable video annotation systems. It provides RGB values distributed on a time axis. However, it ignores the aesthetic and narrative dimensions (as outlined earlier) and thus does not provide valid results indicating audience perceptions. It also does not consider the complex relationships between the colors present in differing proportions on the two-dimensional image plane and the sequential unfolding on the time axis. Like most of the other systems, recently it has been abandoned in its initial offline version. A new online version is simplified and requires staff to upload films, which reduces the number to only a few more feature-length films (Giunti, 2010 y 2014).

			For these reasons, we decided to work with ELAN (The language archive, n.d.) It was developed for analyzing spoken language but boasts an elaborate user interface and many features. For instance, we take screenshots during the analysis that later may be extracted and inspected with a semiautomatic color scheme extraction tool (discussed shortly). A student assistant developed a template based on our main concepts. One of the most useful functions is the possibility of detaching the video being analyzed from the interface and screening it independently on a second screen. To this end, we installed color-calibrated 4K monitors that allowed working in parallel with ELAN, the FileMaker database, and GraphicConverter software to process the extracted screenshots. However, ELAN also has several serious drawbacks. Most significantly, it was not designed for the aesthetic analysis of feature-length films. Consequently, it has a very limited range of annotation selections in its timeline. It does not offer any of the more sophisticated features present in other systems, such as shot or motion detection, let alone a tool for analyzing color schemes. The main advantages are its stability, the openness of the system to ingest many different types of video codecs (mainly QuickTime files), an easy-to-operate segmentation mode, and the ability to create screenshots and to export the data in many different formats.
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