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Overview

About a year ago, I became involved with the Creativity and Cognition Research Studios, or C&CRS, which is based at Loughborough University, and I'm going to be talking mainly about their work because much of it relates directly to this issue of the body and creativity in digital art.
In a moment, I'll explain a little bit about what C&CRS is and what it does. Following that, I'm going to take a look at aspects of co-creativity in digital art. Then, I'd like to talk briefly about the programme of research at C&CRS, in particular some recent artist-in-residency case studies. These studies are interesting for a number of reasons, not least because they've identified some principles of 'best practice' in art/technology collaboration that I think are worth enumerating. Finally, we'll look at some of the special challenges facing artists, technologists and researchers currently working in this field.

Creativity & Cognition Research Studios (C&CRS)
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The Creativity and Cognition Research Studios were established in 1998 as a joint venture between the School of Art & Design and the Department of Computer Science at Loughborough University. The stated aim was to provide "a multi-disciplinary environment for the advancement and understanding of creative practice in digital media and the arts". As you'll see in a moment, many of the artworks produced are dynamic systems combining sound, position and image, reflecting a preoccupation with relationships between movement and symbolic representations.

Co-creativity

The notion of co-creativity is central to digital art practice and there are three aspects, or dimensions, to consider. Firstly, there is artist+technology co-creativity. This is where an artist, mostly working alone, creates with a computer using an application program or a programming language. Secondly, there is artist+audience co-creativity, which occurs when an artist enables the audience to participate in the making of art through some form of interaction: the artist specifies 'rules' governing the relationship between audience and artwork. And thirdly, there is artist+technologist co-creativity, which occurs when artists work in partnership with hardware or software specialists or with other kinds of technical experts.

Artist+technology co-creativity

Let's look at an example of the first of these dimensions of co-creativity, artist+technology. Here is a picture of Mike Quantrill (Figure 1), one of the C&CRS team, working on something called a Soft-board, which is a special type of whiteboard connected to a computer. 
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Figure 1. Artist+technology co-creativity: the Soft-board.
The Soft-board was designed to support business meetings, but you can just as easily use it for drawing because it has a laser matrix which can accurately track the position of a felt pen or eraser as it moves across the surface. It gives you complete freedom of movement and you're working directly on the drawing surface, instead of on the desktop. Any mark you make on the board is simultaneously displayed on the computer screen, but the real beauty of the system is that the sequence of drawing actions is saved in a file and can be replayed later. That might not seem particularly significant, but when you actually use the Soft-board and see your own drawings replayed as 'movies', it really does make you reconsider the nature of the activity. It's an interesting example of how technology can stimulate changes in thinking.

Artist+audience co-creativity

The second type of co-creativity, that of artist and audience, is facilitated by various kinds of interaction technologies. Audience interaction with artworks may be 'dynamic-passive' or 'dynamic-interactive'.
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Figure 2. Artist+audience co-creativity: dynamic-passive (frames from the 21st Century Virtual Color Organ, © Jack Ox and David Britton, 2001).

In a dynamic-passive situation the art system operates with images, sound sequences and so on which are predetermined by the artist. Jack Ox's 21st Century Virtual Color Organ exemplifies this. She describes it as "a computational system for translating musical compositions into visual performance", using "metaphorical or structural" correspondences. The visual vocabulary that she has devised comprises three-dimensional landscapes with hand-made drawings mapped onto them, and sets of abstract, coloured shapes. The Color Organ is a virtual reality (VR) work that changes in response to movements of viewers through an immersive environment, which the artist refers to as the 'performance space'.
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Figure 3. Artist+audience co-creativity: dynamic-interactive.

Here (Figure 3) is an example of an installation which is dynamic-interactive, as opposed to dynamic-passive, which means that the viewer has an active role in creating or changing the art object. The installation uses something called a sensor grid, which is an array of infrared sensors able to monitor the positions of people moving around in a space approximately twelve feet square.

Input from the sensors is used to generate moving images dynamically, and in real time, from sets of simple visual and sound objects, and the images are back-projected onto a screen. What happens is that you make a movement, the image changes in response, and you in turn respond to the changed image. In terms of feedback, the experience can be as direct and instantaneous as conventional drawing.

This single frame (right) is from a sequence produced using the system. The visual objects here are just rectangles, but other kinds of output could have been used, which is to say that all kinds of correspondences between movement, image and sound are possible.

Artist+technologist co-creativity

Having looked at artist+technology co-creativity and artist+audience co-creativity, we now turn to artist+technologist co-creativity - collaborations between artists and technical experts.
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Figure 4. Artist+technologist co-creativity.

Researchers at C&CRS have identified several different models of collaboration. At one end of the spectrum is the assistance model, where the artist has complete control over the formation and evaluation of the concept and the technologist's role is merely to implement it. At the other end of the spectrum is the full partnership, where roles are complementary but equal and the boundary between artist and technologist is often blurred.

Artist Esther Rolinson recently worked at C&CRS alongside Colin Machin, who is an expert in control systems. She described her sculpture project as to do with "heightening awareness of architectural and natural forms and patterns of human and elemental movement". Her plan was to construct glass columns containing light panels that would display fluctuating patterns in response to rain and wind detected by sensors.
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Figure 5. Screen-shot of 'sculpture simulator' (Colin Machin, 2001).

In this project, the roles of the two collaborators were clearly differentiated. Whilst Esther developed the creative concept, Colin provided the expertise necessary for putting together the controlling hardware and software. As part of the project, Colin created this program (Figure 5) which enables the artist to type in simple commands specifying the sequences in which panel lights turn on and off. The program then applies these sequences to a visual simulation of the proposed sculpture.

Research

Much of the work I've mentioned so far was produced under the auspices of a C&CRS project called COSTART. COSTART stands for COmputer SupporT for ARTists and the project not only provides opportunities for people to engage in real creative work using technology but also carries out practice based action research on three themes:

· practice - the role of digital technology in the creative process;

· technology - requirements for future technologies;

· collaboration - models of co-creativity between artists and technologists.

The research is participant led, and process oriented.
'Best practice'
The COSTART researchers have distilled their findings into some principles of 'best practice' for digital co-creativity. These include the artist's technology requirements, the personal attributes required of both artists and technologists, and the characteristics of successful partnerships.

Artists need:

· heterogeneous resources for a broad range of needs;

· access to human expertise;

· ability to reflect and learn from technologists.

Technologists need:

· good communication skills as well as technical skills;

· ability to listen;
· ability to resist courses of action that are technically feasible but not artistically valid.

Successful collaborations require:

· common vision;

· shared language;

· time to establish a relationship and recover from mistakes.

It's worth noting here that the full partnership model of collaboration was found to be more successful than other kinds of collaborations, both in terms of outcomes and in terms of the participants' own subjective evaluations. Least successful of all were the traditional kinds of collaborations where the technologists merely assisted.

Challenges

In this last section, I'd like to mention some of the current challenges in this field. Technology challenges include:

· development of environments supporting multiple forms of interaction and different kinds of users;

· special systems and devices, e.g., general purpose sensor systems;

· facilities for rapid prototyping, e.g., dedicated programming languages.
Challenges for collaboration include:
· effective, mutually beneficial models of collaboration;

· opportunities to learn collaboration skills;

· new concepts of co-ownership;

· multi-disciplinary team building.

Concluding comments

You may have noticed that I haven't said anything so far about print. The reason for this is that I don't believe that the static, printed surface provides a particularly useful locus for discussions on this theme of the body and digital art.

I think that it's actually much more useful and potentially more productive to focus on the symbolic representations of movement from which prints and other digital artworks are derived. Which is why the image I've produced for the exhibition here is a coded representation of a physical gesture rather than the mark or marks that might result from a gesture. Actually, it’s a script for use with the Painter™ program and you can see a small part of it here.
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Figure 6. Stroke (detail), George Whale, 2002. IRIS print, 84 x 59 cm.
A script file stores the attributes of drawn marks - their paths, the pressure and tilt at successive points, the types of materials used, etc. Whereas printed surfaces are relatively immutable, a representation like this can be changed in all sorts of ways. Ultimately, it can be expressed as a print or as something else entirely, perhaps something animated or even three-dimensional.

The point I'm making is that relationships between bodily actions and artefacts are no longer constrained by physics because movement, once it's captured and represented symbolically, is infinitely transformable. Coded representations of the body and its motions aren't necessarily bound to surfaces or solid objects, to sounds or text. They can be any or all of these things, regardless of their origins.

The search for new expressions of familiar movements of the body looks set to be one of the most interesting and productive areas of digital co-creativity. Some people have expressed a concern about the possibility of the human body and the material object becoming redundant in digital art practice. But I really don't see it that way - I think that computers give us the means of establishing whole new sets of relations between the two.
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