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Expanding Cinema: The Moving Image in Digital Art 

Christiane Paul
The concept of the digital moving image and “digital cinema” is a particularly broad area that is informed by several media histories, ranging from the “live action” movie and animation to immersive environments and the spatialization of the image. The digital medium has affected and reconfigured the moving image in various ways and areas, and digital media in many ways redefine the very identity of cinema as we know it. The work of art in the age of digital reproduction takes instant remixing and copying, without degrading of quality from the original to its multiples, for granted. By means of digital technologies, disparate visual elements can seamlessly be blended with a focus on a “new,” simulated form of reality rather than the juxtaposition of components with a distinct spatial or temporal history. Digital technologies challenge traditional notions of realism by facilitating the creation of composite or simulated forms of reality and are frequently used to alter and question the qualities of representation. While temporal and spatial continuity can be maintained, the concept of reality may still be questionable. The digital medium also does not rely on the ultimately linear structure of the film frame or electronic image but transforms the image itself as well as image sequences into discrete units that can potentially be remixed in new constellations, be it through software processes or interaction by the viewer.

When it comes to conventional cinema, digital technologies are playing an increasingly important role as a tool for production, post-production, and screening, and even if a movie is not a special effects extravaganza, images that seem purely realistic have often been constructed through digital manipulation. However, the use of digital technologies as a tool in the production of a linear film does not fundamentally challenge the language of film and the moving image as we know it and will not be the focus of this text. 

We now associate cinema and the moving image mostly with live action, which in fact is only one strand of the moving image’s history. The early moving images of the 19th century created by pre-cinematic devices were mostly based on hand-drawn images. This strand of the history of cinema would develop into animation, a medium that also has gained new momentum and popularity through the possibilities of the digital medium and software such as Flash™ and Director™, which has contributed to a new wave of animation. Animation is one of the genres that is most resistant to classification , has continuously merged disciplines and techniques and continues to exist at the border of the entertainment industry and artistic contexts. Pioneer animators, among them James Stuart Blackton, Winsor McCay and Emile Cohl, have had a profound impact on artistic experiments with animation. In how far animation can be and should be considered an art form still is the topic of debates but it certainly is now more frequently incorporated in exhibitions. In 2001, the P.S.1 Contemporary Art Center in New York devoted a whole exhibition to the topic Animations, juxtaposing different techniques and classics of the genre with projects done by established artists. 

In addition to the fact that new media have altered the status of representation and expanded the possibilities for creating moving images, be they live action or animation, the digital medium has also profoundly affected narrative and non-narrative film through its inherent potential for interaction. The element of interaction in film / video is not intrinsic to the digital medium and has already been employed by artists who experimented with light in their projection (for example by incorporating the audience in the artwork through ‘shadow play’) or with closed-circuit television and live video captures that made the audience the “content” of the projected image and artwork. What is considered to be the world's first interactive movie, KinoAutomat by Radúz Činčera, was first shown at the 1967 World Expo in Montreal in the Czech Pavilion. Shot in alternative versions of image sequences, the film required the audience to vote on how the plot would unfold. The potentially interactive nature of digital media has taken these earlier experiments to new levels and has led to new forms of artistic exploration. 

In the following, this text will give a broad survey of different manifestations of the “moving image” in digital media -- ranging from the (live) streaming image and the spatialization of the image in immersive physical environments, to interactive narrative cinema and database cinema, 3D worlds and games. 

Streaming Images

A crucial aspect of the history of photography, film, and video is the notion of realism, the recording of “real events.” While the staging and manipulation of photographs and film is as old as the history of these media itself, the representation of reality is still an imprtant aspect of these media and an arguable historical convention. The idea of realism has gained a new dimension with Web cameras (webcams) that can transmit imagery from anywhere in the world in “real time” over the Internet. Although television has been presenting live events for quite some time now, there still is a fair amount of control and filtering involved in this type of one-to-many broadcasting system. Events that are “streamed” live in a many-to-many broadcasting system such as the Internet challenge and relinquish this form of control and pose fundamental questions about representation and authenticity.

Artist Wolfgang Staehle, for example, has created a whole body of work that consists of webcam images streamed live over the Internet, among them Empire 24/7 (1999) -- a live image of the Empire State Building that references Andy Warhol's Empire (a seven-hour long video of the Empire State Building); Fernsehturm (2001), a view of the TV tower in Berlin’s Alexanderplatz; and a series of landscapes (2004), such as the Hudson River Valley, exhibited at Postmasters Gallery in New York. [Fig. 1] Projected onto the walls of a gallery, Staehle’s works suggest a constantly evolving photographic image that becomes a continuous record of minute changes in light and every aspect of the environment. Exploring the boundaries between reality and representation, the pieces raise fundamental questions about the nature of the “live” (yet mediated) image and its place in the context of art. Does the “live” image render obsolete previous art forms, such as photography or video, which can only depict moments that are frozen in time? What role do the aesthetics of processing and mediation play in our perception of an artwork? By now, we are used to seeing live images of landmark buildings or sites on television or through Web cameras. Encountering this type of image on the wall of a gallery or museum, however, constitutes a radical change of context that raises fundamental questions about representation and the nature of art itself. Staehle’s live views are highly ephemeral, time-based documents that cannot and will not ever be repeated (except as an archived version).

While Staehle’s work focuses on issues of representation, many other artists working with the streaming image have explored the aspect of access, surveillance, authenticity and “telepistemology,” the study of knowledge acquired over a distance. “Liveness,” which suggests immediacy and authenticity, has become an obsession of Western culture (at least judging from the continuous stream of Reality TV shows), and, particularly in the case of webcams, oscillates between voyeurism and exhibitionism. Yet the “liveness” we experience through webcams or television, is always filtered through layers of mediation, which ultimately exclude “immediacy” and raise questions about authenticity. The project Refresh (1998) by the architects and artists Diller + Scofidio explored precisely these issues. For the project, Diller + Scofidio chose a dozen office webcams in different locations, each of which was presented as a grid of twelve images showing everyday activities, such as the after-hours cleaning crew or a (potential) office romance taking place by the water cooler. However, only one of the images in the grid was in fact live while the others were specifically filmed for the project with actors. The work questions both the status of the “real” and the role of mediation, since the presence of the camera and awareness of being watched is acknowledged through subtle changes in people’s behavior.

Our perception of media is to a certain extent defined by the level of insertion or immersion we experience. Theorist Edmond Couchot has claimed that the electronic screen does not function like a window and does not carry the look of the inside towards the outsid but inserts the outside in the inside, at the place of the spectator. However, digital media entail many different forms and levels of insertion that require consideration. It is debatable whether webcams that offer a view into someone else’s space will be perceived as a window into another world or as an insertion of that world into the viewer’s space. In fact, these technological forms seem to operate precisely on the border of the inside / outside. No matter how imprecise it may be, the windows metaphor, a basic element of the concept of the desktop, may itself have induced the perception of “looking out.” Video works capturing live images of the viewer or immersive environments to varying degrees insert the viewer into the environment and simultaneously create a gap and continuity between their physical existence and the virtual representation.

Immersive Cinematic Environments

Digital technologies offer multiple possibilities for cinematic representation in immersive installations, which further extend the type of spatialization of the image in a physical environment that Gene Youngblood outlined in his book Expanded Cinema (1970). Among the pioneering artists who have addressed issues surrounding the spatialization of the moving image in immersive installations are Jeffrey Shaw and Michael Naimark, who has done numerous studies in the field of “dimensionalized movies” and played an instrumental role in the creation of the first interactive videodiscs. Both Naimark’s Be Now Here (1995) and Shaw’s installation Place, a user’s manual (1995) combine various media trajectories, from landscape photography to panorama and immersive cinema. Naimark’s and Shaw’s works redefine the basic spatial characteristics of cinema as a projection onto a screen in a prosthenium situation. 

Naimark’s Be Now Here is a virtual environment that consists of a stereoscopic projection screen and a rotating floor, from which audience experiences the work. [Fig. 2] The imagery surrounding the viewer documents public plazas from the UNESCO World Heritage Center's list of endangered places (among them Jerusalem, Dubrovnik, Timbuktu, and Angkor, Cambodia). Wearing 3D glasses, users can choose time and place by means of an input interface on a pedestal. The imagery was recorded by means of a custom-built system consisting of two 35mm motion-picture cameras for 3D, one for each eye. Be Now Here creates a new form of immersive film that combines expanded representation with traditional notions of landscape photography as well as non-narrative cultural activism (Naimark mentions the work of Godfrey Reggio, the director of the 1982 movie Koyaanisqatsi, and the films of Tony Gatlif as examples). 

Jeffrey Shaw’s installation Place, a user’s manual (1995) is similar in its basic set-up, also making use of a cylindrical projection screen and a round, motorized platform in its center. The projected computer-generated scenery consists of landscape photographs taken by a special panoramic camera in places such as Australia, Japan, La Palma, Bali, France, Germany. The scenes are projected onto a 120-degree portion of the screen, and users can travel through the scene by using a modified video camera as an interface. By rotating the camera and using its zoom and play buttons, the viewer controls his forward, backward and rotational movements through the virtual panorama as well as the movement of the platform itself. If users position themselves at the center of the imagery, they can reconstruct the original 360-degree camera view on the projection screen. In addition, the surface on which the panoramas are positioned is inscribed with a diagram of the Sephirothic “Tree of Life” -- a Kabbalistic graph of symbols that outlines the spiritual realm—so that each geographical place is connected to a symbolic location. Sounds made by the viewer are picked up by a microphone and trigger three-dimensional texts within the projected scene that comment on place and language, and temporarily inscribe the viewer into the scene. On a physical and symbolic level, the panoramic imagery is compared and connected to the architectural framework of the installation as well as the viewers position within it. Both Naimark’s and Shaw’s works incorporate preconfigured elemnents, but allow users to take over the camera by navigating the space of representation. In the case of Shaw’s piece, language and symbolism are more than an added element that is overlayed on images and become part of the cinematic space.

Interactive Narrative Cinema

In addition to the navigational interaction exemplified by the Naimark’s and Shaw’s works, the digital medium also offers possibilities for interaction that allow the audience to assemble and influence the story itself and construct a narrative film. Interactive narrative video and film is particularly challenging in that visuals tend to determine and characterize place, time, and character in a more pronounced way than text. While a hyperlinked textual narrative also incorporates the elements of “montage” or “jump cuts,” the visual translation of a scene remains an entirely mental event that will be informed by the interpretation and meaning the reader supplies.

Among the earliest interactive narrative films is Lynn Hershman's Lorna (1979 - 1984), a project that unfolds on the television screen and is navigated by viewers via a remote control. The television is both the system of interaction and the only means of mediation for Lorna, a woman who leads an completely isolated and lonely life in her apartment. The disruptions in the non-linear narrative mirror Lorna’s unstable psychological state. Depending on the viewer’s navigation, Lorna’s story has three possible endings: escape from the apartment; suicide; or the end of mediation by shooting the television. As Grahame Weinbren, who has created some of the classics in the genre of narrative video -- The Erlking and Sonata --  has pointed out, the abandonment of control over an image sequence implies giving up cinema as we know it. Weinbren’s piece Sonata (1991-93), a narrative in which the viewer is able to modify a flowing stream of story, blends two classical works: the biblical story of Judith who pretended to seduce and decapitated the general Holofernes, and Tolstoy’s The Kreutzer Sonata, in which a man’s suspicion that his wife might have an affair with a violinist leads him to kill her. [Fig. 3] Viewers can move from one story to another or experience each of the stories from multiple points of view by pointing at the projection screen through a custom-designed interactive picture frame. The interface uses the metaphorical connotations of the (cinematic) frame as a structural confinement to highlight the levels of re-framing that unfold in interactive narrative. The fact that the two stories fused by Weinbren mirror and reverse each other in their focus on murder and seduction establishes a narrative framework for the reader that transcends the necessity for linear development. 

The possibilities of interactive narrative are also at the core of Toni Dove’s digital video installations Artificial Changelings (1998) and Spectropia (1999-2002), the first two installments in a trilogy of interactive films that address the unconscious of consumer economies. Artificial Changelings is the story of Arathusa, a 19th century kleptomaniac, and Zilith, a woman of the future who is an encryption hacker. The installation consists of a curved rear-projection screen and four sensor-controlled zones on the floor in front of it. By stepping onto the interactive zones, viewers / participants influence and control the narrative: on the zone close to the screen, viewers find themselves inside a character's head; stepping on the next zone induces a character to address the viewer directly; the third zone induces a trance or dream state; the area most removed from the screen results in a time travel that lets the viewer emerge in the other century, switching from the reality of one character to the next. Within each of the zones, movements of the viewer cause changes in the behavior of video and sound. Spectropia uses the metaphor of time travel and supernatural possession to connect narratives that, respectively, take place in the future and in 1931, after the stock market crash. The interface employs motion sensors, speech recognition, and vocal triggers in order to enable viewers to navigate the spaces, speak to characters and have them respond, move a character’s body or alter and create the sound design. As Sonata, Dove’s movies use mirroring stories (as well as consumer culture, emerging technologies and the economic and mental ‘disorders’ brought on by them) as a narrative technique for viewer orientation.

Database Cinema

Digital interactivity is inextricably connected to the concept of databases, the possibility of assembling and reconfiguring media elements from a compilation of image sequences. Several artists -- among them Jennifer and Kevin McCoy, Lev Manovich, and Thomson & Craighead -- have explored the possibilities of the database as a cinematic and cultural narrative. As opposed to the non-linear narratives by Hershman, Weinbren, and Dove, database cinema tends to more explicitely focus on the “construction” of cinema and its language. Manovich’s Soft Cinema (2002 - present), for example, uses custom software to assemble elements from a media database and edit movies in real time on the basis of the instructions given by the authors and their software. The project strives to investigate the effects of software and information technologies on subjectivity and the construction of architectural space in cinema.

Jennifer and Kevin McCoy, on the other hand, deconstruct cinematic language by using database narrative as a formal strategy and fusing the inherent characteristics of video and the digital medium in installation work. Their project Soft Rains (2004) consists of seven platforms, each of which uses miniature landscapes, interiors, and “actors” to construct tiny film sets that capture specific genres, such the 80s’ slasher movie or the 50s’ melodrama. [Fig. 4] Suspended over the sets are dozens of miniature video cameras that capture images, which are then selected and edited by custom software into movies screened on the gallery walls. Soft Rains juxtaposes the concept of database cinema with the physicality of the “movie set” and thus reintroduces physical location into the temporal depiction of spatiality that unfolds in the film sequences. The McCoys had already used the notion of database in their video installations Every Shot Every Episode (2001) and How I learned (2002), which consist of videos on CDs that are neatly stacked or arranged on shelves and can be chosen and played by the viewer on a CD player hanging on the wall. While the works appear to be a video installation in the classical sense, they would not be possible without the digital medium’s inherent possibilities for the classification, reproduction, and reconfiguration of existing materials. Every Shot Every Episode literally consists of every shot in 20 episodes of the popular TV series “Starsky & Hutch,” broken down into a database of single units -- such as “Every Zoom Out” or “Every Stereotype” -- and thus exposing underlying stereotypes and cinematic formulas. How I learned, on the other hand, classifies the Eastern-Western television series “Kung Fu” according to categories such as “how I learned about exploiting workers” or “how I learned to love the land" and highlights the cultural conditioning of behavior.

Yet another approach to database cinema unfolds in the “Template Cinema” series by the British artists Thomson & Craighead, which explores how the meaning of moving images is constructed through an interplay of imagery, text and sound. Their project Short Films about Flying (2003) is a networked installation and film projection that generates an open edition of unique cinematic works in real-time from existing data found on the World Wide Web. The imagery for each movie was “shot” by visitors to a commercial website, which allowed them to remotely control a camera overlooking Logan Airport in Boston (the camera was ultimately taken offline for security reasons and the project now relies on archived footage). Pacing, pans and zooms were therefore created by Web visitors who -- without their knowledge -- became cinematographers. Text grabbed from a variety of on-line message boards is periodically inserted between scenes and creates cinematic inter-titles, while randomly loaded net radio provides a soundtrack. Depending on the accompanying music and text, very similar footage might invoke the atmosphere of a heist movie from the 1970s or a contemporary romance. As a field of artistic exploration, database cinema does not only point to one of the fundamental characteristics of digital media -- their inherent modularity -- but investigates 

3D Worlds and Games

The most radical changes that the digital medium has brought about for the “moving image” can be traced in entirely computer-generated 3D worlds that can be created on the fly and occasionally incorporate artificial intelligence as a new narrative element. Gaming references in digital art have occasionally been called a “trend” -- a statement that neglects many of the inherent connections between the two realms. Games are an important part of digital art’s history in that they early on explored and established many of the paradigms that are common in interactive art. These paradigms range from point of view and navigation to linked, non-linear narratives, the creation of 3D worlds, and multi-user environments. While many computer games are extremely violent “shooters,” they often create sophisticated (three-dimensional) worlds, and it does not come as a surprise that artists have critically engaged with commercial games. 

Part of artistic practice in this area consists of original games that have been written from scratch by the artists. Among these are Natalie Bookchin’s online project Metapet (2002), a resource management game that develops a fictitious corporate scenario for virtual workers of the future, with ties to the Biotech industry; or Josh On’s and Futurefarmers’ Anti-Wargame (2002), which lets a player lead the USA into a war against terrorism. A much broader field of artistic exploration are game modifications (so-called “mods”) in which artists use game engines as a tool for the creation of abstract art, or re-engineer existing games’ structures and control mechanisms. Artists have also used online multi-user games as a stage for performances or activist engagement with the politics of a game. 

Most computer games inherently rely on a “spatial” narrative that is driven by a journey through locations and environments and by the goal to make it to the next “level” of the game (leveling up) through accomplishing certain tasks. While many computer games certainly develop stories by creating worlds with inhabitants that support an overarching narrative, spatial and temporal continuity seldom get disrupted in the way they commonly do in movies (through montage, jump cuts, flashbacks etc.) or written stories and novels. Elements of storytelling that usually do not prominently feature in games are extensive dialogue and fully developed characters -- after all, the game’s players ultimately determine how the story unfolds for them. Emphasis on dialogue and character becomes more pronounced in multi-player games that further exchanges between players, or in games that feature virtual non-player characters with Artifical Intelligence (AI). AI attempts to generate heuristics, symbols, or rules to find solutions for problems of control, recognition, and object manipulation and is commonly used in games for tasks such as collision control or behaviors such as fleeing, seeking, and attacking. Another area of AI in games consists of human-machine communication and the creation of non-player characters who are capable of interaction and learning. The narrative potential of games still remains underexplored and has become an increasing focus of both the gaming industry and artistic exploration.

Some artists, such as Eddo Stern and Cory Arcangel, have also used and modified materials from existing computer games to create linear, digital movies. Stern’s Sheik Attack (1999 / 2000) [Fig. 5] and Vietnam Romance (2003) are digital films that are entirely compiled from sampled computer games, graphics, and music. While Sheik Attack puts viewers into the perspective of an Israeli commando on a mission inside Lebanon during the days before the Six Day War in 1966, Vietnam Romance remixes the Vietnam war as a nostalgic and romanticized experience. Stern’s films foreground the military-corporate connection in the development of digital technologies and computer games and examine the effects of mediation in the creation of fantasies and ideologies. 

The film installation Super Mario Movie (2005) by Cory Arcangel and Paper Rad (Ben Jones, Jessica Ciocci, and Jacob Ciocci), who developed the set design and screen play, equally modifies existing materials in order to create a movie but focuses on retro-aesthetics and the graphic language of old computer games. [Fig. 6] The Super Mario Movie -- projected both onto a screen and architectural elements (stacked cubes) -- consists of a cartridge of the 1984 video game Super Mario Brothers 1, to be played on the Nintendo Entertainment System (NES). Arcangel hacked the game cartridge and reprogrammed it to create a 15-minute movie that uses original graphics from the game but transforms it into a psychedelic fantasy world described by Arcangel as “castles floating on rainbow colored 8bit clouds, waterfalls, underwater dungeon nightmare rave scapes, dance parties, floating / mushrooms level scenes, Mario alone on a cloud crying.” While the project labels itself and is experienced as a movie, it also points to fundamental differences between cinema and the digital moving image. The NES can potentially synthesize any sort of video signal but this “video” is neither shot with a camera or edited by means of computer technology: it purely consists of code and, in the case of Super Mario Movie, has been written from scratch by the artist (without altering the graphics chip that came with the original cartridge).

The previously outlined categories of the digital moving image -- from immersive environments to interactive narratives and database cinema -- certainly describe distinctive features of “digital cinema” but it would be misleading to suggest that all projects can be clearly delineated according to this taxonomy. Many art projects exist between or combine several of the categories described above. John Klima’s installation Train (2003 / 4), for example, is a non-linear cinematic narrative that unfolds in 3D moving images and incorporates elements of artificial intelligence and database cinema, yet presents itself as an installation. [Fig. 7] The artwork unfolds on a physical model railroad with two trains that can be guided by the viewer’s cellphones. As its cargo, each of the trains carries a Ninetendo GameBoy, a hand-held game device, which shows a 3D model of the scenery as the train passes through. The “landscape” depicted on the model railroad suggests scenes from eight well-known movies -- such as the beach scene from Roger Vadim’s And God Created Woman, a factory with protesting workers (Norma Rae), punks in a desolate neighborhood (Sid & Nancy), and a painter with an easle in a landscape reminiscenmt of  the South of France (Lust for Life). As viewers navigate the train through these scenes, they pick up characters from the respective movies -- Brigitte Bardot, Norma Rae, Nancy Spungen, Vincent Van Gogh and others -- which appear as 3D figures on the screen of the GameBoy. These seemingly mismatched characters -- all outcasts and rebels in their respective societies -- then start having a conversation, which is based on lines from the original movie. The artist collected sound clips from the movies in a database and wrote a so-called “conversation engine” that relies on artificial intelligence to create dialogues that reflect the characters’ respective personalities. On one layer, Train traces a technological evolution from the railroad and the telegraph -- used for facilitating the signaling and scheduling of trains -- to computing devices, which also incorporate switching and relay systems. On another layer, the artwork comments on the transformations in cinematic storytelling by creating virtualized actors that are modeled after their cinematic counterparts and “screened” on mobile decives while original movie dialogue is remixed and scripted according to an artificial intelligence engine. Train, in particular, illustrates the modularity of the digital medium and its possibilities to reconfigure cinematic language on multiple levels.
Another example of an emergent movie script and dialogue is the online project Unmovie (2002) by Philip Pocock, onesandzeros, Gregor Stehle, and Axel Heide. Unmovie is an open system of cinematic possibilities that unfolds on several platforms. On the "Stage" of the project, visitors can engage in a dialogue with five characters ("actor-media"), which are represented by texts they have written: Nietzsche is embodied by the entire text of Beyond Good and Evil; Dylan by his song lyrics; Tarkovsky by the book Sculpting in Time; Geisha by the chat log of an androgynous cyberlover character; and Dogen by the teachings of a 13th Century Zen master. Using artificial intelligence, the characters select and speak lines from their texts according to a simple underlying logic. When a user enters into a dialogue with the characters, they store his / her language, so that new vocabulary and syntax get introduced over time and change the characters themselves. The combined dialogue of vistors and the characters creates “The Scirpt,” which in turn drives “The Stream,” a streaming movie constructed from net-videos stored in a database. These video segments are assembled according to links between the keywords associated with the clips and topics emerging on “The Stage.” Unmovie relies on a fairly open system that results in the construction of ever-evolving associative scripts and image sequencies that create an (un)movie.

The use of partly automated “systems” for the creation of a movie that is shaped by the agency of artists / filmmakers, the audience and software is still in the experimental stages and raises multiple questions about agency and the function of fundamental elements of moviemaking (script and storyline / cinematography / actors / editing etc.). There is no doubt that digital technologies will continue to affect cinema and its language in multiple ways. It remains to be seen whether our notion of cinema will be fundamentally transformed in the future or if digital technologies will lead to a hybridization of the cinematic and a split into multiple forms of the moving image. 
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