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Forward

EyeCon can be put to many uses: Maybe you want to control your room lighting with the movements of your gold fish. Maybe you want to count the cars driving past your bedroom window. I am assuming though that most of you are interested in tracking human movement and in an artistic context.

Even within this focus there is much room for quixotism. /1/ EyeCon may be used with pedestrians (persons with no prior instruction), laypersons with some training or preparation (as in a structured improv setting) and, of course, actors, musicians and dancers in rehearsed roles. The point is, you may have in mind uses for EyeCon which are very different than ours and your artistic tastes may be miles away from mine. Believe me, the last thing I want to do with my little essay is to limit your vision! We've seen things done with EyeCon which we wouldn't in our wildest dreams have imagined, some with surprising success. Lesson one: there are a lot of ways to make art.

Having said that, we have been making pieces with this system since 1995, and have learned a few things about how to implement it effectively (basically, we've just had time to make a lot of mistakes!). We've also learned some things about the nature of interaction. The purpose of this essay, then, is to save you some start-up time. 

Introduction

The human body in motion draws its expressive power in no small measure from the special sensitivity of the human eye to particular movement qualities or parameters. These are felt by the actor or dancer -- in her or his so-called "kinesthetic sense" -- but equally important, they are perceived by the audience. The point is, when it comes to human movement, there is a difference between what the objective eye -- in this case the video camera -- sees, and what the viewer perceives. We are not especially aware of it, but the human brain does quite a bit of "image processing" after the picture is taken. Thus, sometimes even the subtlest of movements can play a crucial role in our perception, influencing our impression of what we have seen and in the end determining what the dance says to us.

Computers, at least those of the current generation, lack this sensitivity. To them, human motion is just so many pixels changing light or color value. We are thus left with a huge discrepancy in data between what we humans experience as "dance" and what a computer, any computer, measures and has available to process. Understanding this discrepancy and learning to compensate for it is the key to using Eyecon effectively. One needs to find "work-arounds" -- ways to make the computer seem smarter than it actually is.

To put it another way: Sometimes a key quality or moment in a dance involves a relatively small, or localized change in the image (what to a computer means "few pixels have changes in light value"). Meanwhile, at the same moment, artistically unimportant movement may be large or fast (large pixel value changes) and yet these larger changes may not even be noteworthy or noticeable to an audience. Thus, we, as interactive piece designers, are faced with a situation in which we must "teach" the system what to pay attention to, otherwise we may end up with a piece which is technically interactive, and yet fails to seem this way for anyone other than perhaps the technicians and performers. For the audience, such a use of technology is a red herring; something the program notes tell them about, but which has no real relevance to the experience of the piece. 

It is remarkable how often this occurs, even at performances of quite renowned companies! To me, this always seems perplexing; it seems so avoidable. There are different reasons why this happens: 

One is simply that the artist wanted it that way. My taste in these things is not everyone's! One hears it argued that since the performers are aware of the interaction, and they report that it affects the way they dance, then the use of technology is justified for it has, if indirectly, altered the final outcome. So we can all go home having seen an "interactive performance". Artists, remember, do love to be obtuse. The last thing we want is for our work to be obvious or pedantic. Our tendency is to err on side of obscurity, then at least we can hide behind the ruse of artistic license and eccentricity. No one can accuse us of having used technology as a "special effect" just to wow an audience. 

My reaction is: Come on guys -- we can do better than that! There was a time when contact improv (perhaps the most interactive of contemporary dance forms) was used on stage with the same justification. The problem in either case is that the audience is marginalized in the event. To me this seems to fly in face of what interaction is all about.

Interactive or not, art is ultimately something which should engage an audience -- challenge them, surprise them, touch them. Systems such as EyeCon allow artists possibilities for doing this in ways which were not available in the past and it seems a shame to miss out on the very quality that these systems are so well-suited to achieve just because of poor planning or poor understanding of how interaction functions.

And there is another issue which has made for slow going in this field. The possibilities of interactive art are simply too poorly understood by all of us. Collaboration of the sort required, between artists and engineers, can be slow going. Engineers present us with flashy state-of-the-art devices and choreographers (along with the rest of society) get unrealistic ideas of what they may be good for; where their true potential lies. Artists may lack the technical knowledge necessary to suggest modifications to the system -- the things which can be altered to "bend" the system to their special, sometimes "illogical" purposes. Thus, in the creation process a crucial play-ground phase is often missing, and pieces result which employ technical systems basically straight off the engineer's table without really having undergone an "application-oriented" developmental process. 

I have two lines of thought that I hope might be helpful to those wishing to do interactive performing. One concerns the nature of interaction, i.e. that special quality -- what is really a psychological phenomenon -- one can achieve using systems like Eyecon. The other is the more technical issue of how you go about designing pieces to capitalize on a system's capabilities while hiding its weaknesses. This second point is referred to as mapping, i.e. the choices of input and output -- what characteristics of the body in motion the system should be focussed on, and then how it is we want to use the data. This second point, as we shall see, also concerns the "way" performers do their performing. 

The Nature of Interaction

So what is this thing "interaction"? Its what people do with each other. Its what we are not doing now. If you were to write me back a letter, I would get your reaction, but we don't really start interacting until we sit down together and hash it out. It belongs to the most primitive of human instincts that when we are together with one another, exchanging on almost any level, we become animated and excited. We share this, of course, with most other animals. 

Human beings have been dancing and making music for 10,000 years. During most of this long history performances were highly interactive, much more so than they are today. The distinctions of "performer" and "audience", and even those of "musician", "dancer", etc. were far less clear than they are today. There was no, "think I'll sit this one out". Everyone was part of the event. There are still today examples in African of traditions for which the same word is used for both dance and music. Participants feed off of each other's energy in a way which is seen today only in such settings as dance clubs (the good ones) and music/dance improv jams. Jazz music provides perhaps a last bastion of highly interactive performing in the West, which is also codified and highly disciplined.

Beginning with the predominance of the bourgeoisie, theater in Europe saw a closing off of interaction between performer and audience. With bright lights on one side of a proscenium, and a darken area with seats on the other, the audience's role was pretty much reduced to sitting quietly and then clapping before going home. This has not changed much in the last two hundred years.

Between artists, interactivity has also seen a great decline. Ironically, modern technology is a major culprit. Recording and sampling techniques have meant that musicians, for example, often work separately. Pop music relies heavily on sampling ("stealing with respect" I have heard it called) rather than creating from scratch or getting together and jamming. Dancers and musicians, meanwhile, rarely work directly with one another anymore. Only a tiny fraction of dances performed today (including those by big name companies) directly involve musicians in any part of the actual stage production: creation, rehearsal or performance.

But the biggest interactivity-buster of all is surely the projection screen. Not only did video further reduce the need for dancers and composers to work together creatively, but of course we don't even need to be part of an audience today to watch a performance: we just turn on the television. 

And then there is the "group energy" thing. From disco dancing to Ashtanga yoga, we generally pump up better when we are part of a group. As much as we may admire the individualist, in our hearts (and in our genes) we're basically a pretty social bunch of monkeys. 

Palindrome has a piece called "Publikumsstück" ("audience piece") in which 10 audience members are brought backstage during the intermission. We teach them ingredients for a structured improvisation as well as give them a crash-course in interactive performing. After the intermission the piece is performed within an interactive stage environment so that different audience members control different sounds with their movements. A woman once came up to me after the show and commented that she liked the part that "we were involved in". I looked at her for I did not recognize her as one of the ten. She wasn't. She meant "we" the audience. 

This woman's reaction points out something quite fundamental about how interaction works. It is very much a "feeling thing" -- a subjective, rather than objective phenomenon. Small amounts of participation can have an enormous effect. On the other side, giving the audience many things to do may have little effect on their "interactivity" -- their sense that they were part of the piece. It depends heavily on how it is done; the issue is the context, getting that group-feeling thing going and the choices of mapping. 

The same principle applies to performer-based interactive pieces. Sometimes a minor, or short-lived interactive event, with a painfully simple mapping scheme, may completely alter the nature of the piece. 

You will notice, we can talk today of two kinds of interactivity: interaction between artists and interaction involving the audience and artists together. To my way of thinking, the same basic principles apply to both; they share the same psychological roots and in practice will function in a similar way. In both cases, it is highly dependent on the performer being loose and easy in their role so that they can respond honestly to the media and people around them.

Which is not the same as improvisation. Palindrome's work is probably 90% choreographed. Still, within a basic structure there must be a certain critical "play-room". If a piece is truly fixed, it can never be interactive.

When you first experience a system like Eyecon, there is the "aha!" effect. Oh, I can trigger sounds with movements, cool. I imagine this must have been something like what people experienced when the light switch was invented. People probably did shows where they turned lights on and off -- automatically! Notice: neither switching on a light, nor triggering sounds with movement has anything to do with interaction. Let's not get confused. Interaction entails a back-and-forth, not just a forth. 

If you are dancing in a (now I have to say) "so-called" interactive system, you may choose to "interact" with it or not. If your movement controls, say, the sound you are dancing to, and your dancing is modulated by the real-time changes in the music, then there is a kind of interaction; a circle is closed, so to speak. You will notice, this does not strictly fit the definition I gave you earlier since there is no one else there! You might say the computer has taken over this role. But let's not split hairs, the point is that a particular spontaneous quality can be achieved -- a sense of liveliness -- in a performance of this kind. The dancer, through her movement, is empowered by having control over the music to which she is dancing. Whether you choose to call this "interactive" or not, the process by which it is created generally involves much more collaboration -- and a more intimate kind of collaboration -- than in a traditional dance work. The exchanges between dancer, composer, choreographer and perhaps engineer are highly interactive. There are not only many more interdisciplinary issues involved, but there may be more than one secondary media (Eyecon may also control stage lights, for example). 

Now, there is one way to work with systems like EyeCon which holds "interactive" to its word. These are pieces which use technology as a kind of mediator between live performers. My partner, Frieder Weiß is a champion of this school of thought. Such a piece might would function like this: Dancer's movements are tracked and, instead of playing music electronically, the data are fed to live musicians (for example notes may appear on their electronic note stands). The musicians then interpret this information (i.e. play the notes as can, or see fit). The sound of their instruments is then fed again to a computer where it is translated to information which can in turn inform the dancer's movement. The system we have used, for example, involves projecting a light field onto the stage from above. The size and shape of this field is altered according to the pitch and dynamics of the music. The dancer must try to fit her movements into the size and shape of the projected field -- thus the dancer's stage (and thus her movements) are modified by the music. The circle is thus closed.

Mapping

EyeCon allows a variety of movement parameters to be used as "input" to the system:

· Position of body parts in space around you (i.e. the "touchline" feature, or triggers in space) 

· Dynamics (total body movement) within defined fields 

· Position of the body on the stage area (using overhead camera) 

· Height of body from the floor (using horizontal camera, and the "top" feature) 

· Width from left-most to right-most point on the body 

· Degree of expansion or contraction 

· Size of the body image (this is not quite the same as expansion-contraction. the former is relative, the later absolute.) 

· Degree of symmetry in the body (how much left resembles right) 

· Number of dancers on stage (tracking feature) 

· Relative closeness of dancers to each other 

· Individual tracking and differentiation of dancers (based on costume color) 

In terms of output, the sky's the limit. A few examples which come to mind: 

· Audio 

musical notes (synthesizer)
on-off
volume control
pitch bending
panning
samples (*.wav files)
on-off
volume control
pitch bending
panning
real time signal processing (using, for example, MAX/msp)

· Video Projection 

on-off
play-freeze
film play forward-film play in reverse
real time signal processing (using, for example, NATO)

· Stage Lighting 

· Mechanical Devices (mechanical hammers, wind, etc.) 

Each choice of mapping (the arrows) may have two directions of compliance /2/. That is, "more movement" may mean "more sound" -- but it can also mean "less sound". This may sound counterintuitive, but there are cases when it feels exactly right. For example, holding a shape -- what we dancers call a suspension -- may require a lot of energy. So although not moving, this moment might anyway be well represented by mapping "less motion" to "more sound". 

Must mapping be intuitive? Of course not. But in practice it won't work very well otherwise. What we have found is that straying, even a little, from what "makes sense" on a feeling level, results in an outsider quickly looses the connection. It is harder than you think to follow these mappings, any mappings, even when you've had them explained! Therefore, I would advise to stay as intuitive as possible. "Boring" you say? No way! Believe me, there is still ample room for experimentation and surprises in and around this basic framework. 

Indeed, as I look at the diagram above, it occurs to me that if all those things were happening at once, no one would have any idea what was going on! I actually can't think of a single situation when we used more than two mapping at one time. In an entire piece, we rarely employ more than three or four! We have made pieces with upwards of 250 Eyecon elements in them; this is not what I am talking about. The number of mappings -- the kinds of the parameters used -- are far more limited. Not because it would be technically difficult to do so. It wouldn't. The reason is simply that one very quickly comes up against the limits of what the inexperienced viewer can follow. 

The arrows in the diagram above should also not be confused with something like "tracks" in a composition. You might think, well, in an orchestra you are not "aware" of what every individual instrument is playing either, and yet the complexity can be marvelous. In the case of an orchestra, however, there is at least mutual support! If you use too many mappings they will likely fight one another, and the result will be that no single one will be evident at all. In all likelihood, no single audience member will know that anything interactive has occurred. But like I say: don't take my word for it. Try it!

Making good mapping choices is really the "art" of using Eyecon. There are no simple rules. Bizarre combinations of parameters have produced stunning results. As I have emphasized already, sufficient clarity is the most common problem. Ways to raise clarity include:

· repeat crucial movements a number of times. 

· if you are a performer, move conscientiously. be aware of the affect you are having on your environment and let this "inform" your movement. 

· map to multiple outputs. for example, you may wish to link a sound element with a particular movement as well as a visual element (a stage lighting change or video projection element) 

· think about camera angles. choose one which helps the movements to be accurate and repeatable. 

· dancers tell choreographers or technicians what you need instead of the other way around. 

· "link" the media event to a particular gesture. the way a movement is executed may be the key to an audiences perception of the event. try to use memorable, movements -- those with character (even though technically there may be no advantage to doing it that way) 

· trigger or control the same events from the same stage positions or from the same body posture even though, again, this may be irrelevant to the system you are using. 

· look for intuitive mappings (higher body level-to-higher pitch, faster-to-louder, busier movement-to-busier sound, heavier movement-to-heavier sound, etc.) 

· Near the beginning of the piece, or at least at some time during the piece, use the system in a clear and transparent way. this way the system will "explain itself" to the viewer. once having done this, they will become sensitized to the "interactive experience" and will be naturally attuned to "subtler" mappings. 

And finally here's one that creates a stir:

· either before, or after the piece, explain to your audience how the technology works. There are as many good reasons to do this as there are not to -- but it is an option. To my thinking, it depends on the context (how formal the setting is, for example) as well as the artistic demands of the piece involved. Some pieces don't need it, some don't want it, and others simply love it. Either way, whether you do it or not, I will guarantee you one thing: people will come to you after the show and thank you from the bottom their hearts for your decision, just as the person beside him castigates you for it! 

Mappings may of course also be too simple. To lower the clarity, I recommend:

· if you are using Touchlines (triggers), try to avoid hand or foot pokes. Find ways to use your dancerly skills (there must be 50 ways to extend a body part). 

· avoid using physically easy ways to execute an event. Make it harder for yourself than it needs to be. 

· choose dynamic rather than passive body positions (use plié, relévé, spirals, etc. even when it is of no technical advantage). 

· use more than one mapping in a piece (though not necessarily simultaneously!) 

· think about the "direction" /2/ of the interactive relationship. positive, negative; presence, absence. You may wish to reverse it.

Conclusion

No matter how long my essay runs on, working interactively will require understandings which can only be gleaned from the physical experience itself. Interactive performance work has a learning curve all its own so don't get frustrated! And let's not take the easy way out! Let's re-tool and re-think. 

The choreographer, composer and designer must all give up trusted paradigms. The traditional model, in which a choreographer engages a designer or composer to build a "setting" for their dance has little relevance to work of this kind. Interactive systems are not "a kind of stage set"! They require a new kind collaboration between artists -- it is more intense, involving more sacrifice. The composer, for example, may have to give up considerable control over how the music sounds as it may be played by a group of dancers through their movements in space. Remember, dancers are generally, not musicians. Speaking as a dancer: I have learned this! We are not used to hearing what we are doing and in fact the demands on our sense of timing are far greater than we are used to. When you "follow" music there a certain room for error -- a half second here or there is generally not noticeable. Not so when the music is following you! 

And it is not only timing I am speaking about. Spacing -- being a few inches more to the left -- may be critical in a way reminiscent of film or television work. The dance must be modified in other ways as well. And more important than any of the technical details is getting a "feel" for its use; learning to give human qualities to the technical system (what, other than this, is dance?). 

We must compensate for the "unintelligent" computer and this requires engineers and artists to communicate extremely well with one another. This, in turn, means gaining rudimentary knowledge of one another's field. There is much to learn when you start down the road of dance and technology. Every piece must be "premiered" three times as you will not get it right the first time. These are all things which dancers and the dance world as a whole are not used to. The point is, have patience; it will be rewarded. 

http://eyecon.palindrome.de/ 
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