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Cognitive Dance Improvisation: 
How Study of the Motor System 
Can Inspire Dance (and Vice Versa)

Ivar Hagendoorn

As a choreographer, I take an active interest
in all issues concerning motor control and motion perception.
Inspired by my readings on the neural mechanisms of human
movement and the work of the American choreographer Wil-
liam Forsythe, I have developed a new approach to dance im-
provisation and choreography. The essence of this approach
is the formulation of high-level techniques for generating
movements of one or several bodies while taking into account
the workings of the motor system and the principles of aes-
thetic experience as implied by the properties of the visual sys-
tem [1,2]. Rather than prescribing every single movement,
these techniques can be regarded as tools for solving the prob-
lem of “which move to make next.” As such they require the
exercise of both cognitive and motor faculties. Because the
generative process is the same across successive performances,

they give way to a rich palette of
movements while maintaining an
overall consistency.

OF LANDSCAPES, GUIDES
AND GETTING STUCK
A dance performance can be seen
as a journey through the state space
of all possible movements. In a cho-
reography the dancer, who acts as a
guide to the audience on this jour-
ney, has to follow the path set out by
a choreographer, who has mapped out an itinerary in advance.
In dance improvisation, by contrast, the journey is created on
the spot, which is what makes improvisation interesting to both
dancer(s) and audience.

When planning an itinerary, dancers and choreographers
face the same problem as writers, painters and composers be-
fore an empty sheet: which movements to make out of the in-
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A B S T R A C T

This paper describes several
dance improvisation techniques
inspired by the study of the
motor system. One technique
takes experiments on interlimb
coordination from the laboratory
to the dance studio. Another
technique, termed fixed-point
technique, makes use of the
fact that one can change which
part of the body is fixed in
space. A third technique is
based on the idea that one can
maintain the action, as it were,
by “reversing the acting limb.”
All techniques target a specific
capacity of the motor system
and as such may inspire new
psychophysical experiments.
The present approach to
generating movements, which
merges dance improvisation
with insights from cognitive
neuroscience and biokinesiol-
ogy, may also be fruitfully
extended to robotics.
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Fig. 1. Fixed-point technique. Stand up, holding the right hand to the chest (a). Extend the arm (b). To re-establish the point of departure,
bring the hand to the body (return to [a]) or bring your body to your hand (c). (Photos © Ivar Hagendoorn. Dancer: Ester Nazijl.)
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finite number of possible movements. Im-
provisation introduces an additional prob-
lem, as the dancers have to make their
decisions on the fly. The moment they
have made up their minds, they are con-
fronted by the same problem all over
again. Dancers thus face two conflicting
challenges. On the one hand they have to
structure their movements so as to create
an interesting performance, while on the
other hand they have to avoid “getting
stuck” in the same patterns of movements.

HABITS AND HOW
TO AVOID THEM
Habits are unconscious and can there-
fore get in the way of desired movements.
As a matter of brain processing, habits
are computationally efficient. An action
can unfold without requiring every indi-
vidual step to be worked out in advance.
It is therefore not surprising that, when
improvising, dancers also tend uncon-
sciously to repeat certain movements. For
instance, when sitting on the floor, a
dancer may always get up in the same way
or she may hold her arms in a particular
position when they are not engaged. Of
course some dancers’ habits may consti-
tute a personal style. The issue, however,
is freedom: freedom from constraints
and freedom to choose.

The French author Raymond Queneau
once observed that “the classical author
who writes his tragedy according to cer-
tain rules he knows is freer than the poet
who writes whatever comes to his mind
and who is a slave of rules he does not
know” [3]. The unknown rules to which
Queneau refers are the processes through
which the brain comes up with a word, a
sentence or a movement. It follows that if
we could gain more insight into these pro-
cesses, we might be better able to put
them to use. This is what cognitive neu-
roscience can contribute to the arts.

If we read between the lines we may
also learn how, according to Queneau,
one can be as free as a classical artist with-
out adhering to the “classical” rules of
composition: invent your own rules. After
all, the rules that explicitly or implicitly
govern a sonnet, a detective novel or a
fugue were also once designed. So why
not design different guiding principles
and constraints? A fascinating example of
this approach is La Disparition by Georges
Perec, a novel entirely without the letter
e, which is also a detective story about a
disappearance [4]. Another example is
Queneau’s own Exercises in Style [5], which
consists of 99 variations on the same story
and which itself was inspired by Bach’s Art
of the Fugue.

This method can also be applied to
dance. One could for instance constrain
the use of space by performing with one’s
back to the audience or improvise around
a theme the way Queneau did upon a
story. Transit (1962), by Steve Paxton, for
instance, consisted of a series of move-
ments from classical ballet that were re-
peated again and again at different
speeds and with changing emphasis. For
one of my group improvisation tech-
niques, the dancers have to imagine they
are in a labyrinth [6]. They can only make
right-angle turns and, because the corri-
dors are narrow, they can spread their
arms sideways only if they make a 90°
turn. One of the pioneers of such a game-
based approach to dance was Simone
Forti, who during the 1960s had her
dancers interact and move through space
according to various game-like rules [7].

IMPROVISATION TECHNIQUES
Instead of applying constraints, one can
also design rules or techniques for gen-
erating a particular type of movement.
An improvisation technique should be
generic in that it can apply to different
body configurations and movements. It
should also be specific in that it offers a
cognitive shortcut to describing a partic-
ular class or subset of (the space of all
possible) movements. Moving the arms
while holding the hands together would
therefore not quite qualify as a tech-
nique; generalizing this idea to keeping
two limbs or parts of the body connected
would constitute a technique, however.

The American choreographer William
Forsythe has created a wide range of such
techniques and metaphors for generat-
ing movements, most of which are now
collected on the CD-ROM Improvisation
Technologies [8]. For instance, one can
“draw” lines, circles or any other shape
with any endpoint effector in the body:
hand, elbow, shoulder, hip, head, etc., or
imagine a fence or other obstacle and
then avoid it.

In my own work, I look for sources of
movement strategies in the way that
movements are processed by the brain.
The idea is that, when made explicit, the
implicit properties of the motor system
can be put under conscious control. And
because these properties are hardwired
in the brain, they may be easily general-
ized and extended to other movements
or body configurations. For instance, a
default property of the motor system can
be seen as a specific instance of a range
of movements, while a solution to a par-
ticular behavioral problem can be gen-
eralized to other situations. Or, to give a

more specific example, it has been shown
that, during grasping, the hand pre-
shapes well ahead of the actual contact
with the object [9]. This kind of infor-
mation can instantly be put to creative
use. One could pre-shape the hand at the
very end of the trajectory or at the very
start. In general it is possible to observe
any kind of action and then vary the dif-
ferent stages of its execution.

In the following sections I describe
some of my neuroscience-inspired im-
provisation techniques. While illustrating
my particular approach to dance im-
provisation, they also serve the more gen-
eral goal of demonstrating how one
might design an improvisation technique.

FIXED-POINT TECHNIQUE
A number of my improvisation techniques
relate to the representation of space. The
brain does not accommodate a single, uni-
form representation of space, but a mul-
tiplicity of sensory and motor spaces
subserving perception and action [10]. To
construct a representation of space, the
brain builds on information delivered by
the senses. For instance, without infor-
mation about the orientation of the eyes,
head and trunk, it would be impossible to
tell that the object that is in front of you
when you look straight ahead is to your
right if you turn your head to the left.

In order for one to reach for an object,
say, an apple, visual information about its
location and information about the po-
sition and orientation of the body have
to be combined with information about
the position of the hand relative to the
apple, its estimated size and weight and
the use to which it will be put [11]. To
bring the apple to the mouth, the brain
must also “know” the position of the
hand holding the apple relative to the
mouth. In other words, to determine 
the location of an object, the brain con-
structs a world-referenced representation
of space based on information delivered
by the senses to guide a movement to-
wards it. This information is then trans-
formed into a frame of reference with the
relevant part(s) of the body at the origin.

It has been shown that these two frames
of reference have a neural correlate in the
brain. It was found that some 40% of neu-
rons in the ventral premotor cortex of a
monkey respond to both tactile and visual
stimuli, meaning that if a neuron fires
when a particular part of the body is
touched it also becomes active when an
object appears near that part [12]. What
is more, if the monkey looked in a differ-
ent direction, these neurons still re-
sponded to the presentation of a visual
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stimulus around that part of the body. The
receptive field of some neurons in this
brain area therefore appears to be tied to
a part of the body, not to the retina—a re-
sult, I would like to speculate, that can be
extended to other parts of the body.

Now whatever goes on inside the brain
(the “computations” and transforma-
tions) is only of indirect relevance to
dance. However, when I first read about
these findings, I realized that both ex-
ternal objects and parts of the body are,
or can be, represented in terms of in-
trinsic and extrinsic frames of reference.
And since this distinction is hardwired in
the brain, drawing on it cognitively may
be a matter of “rewiring.” Thus, the po-
sition of every body part can be described
with respect to any other part of the body
and within a world-centered frame of ref-
erence (e.g. imagine having to tell some-
one over the phone where to hold his or
her hand, undoubtedly a potentially hi-
larious task for a television game show).

This dual conception of space forms
the basis of a technique that makes ex-
plicit use of the ability to switch between
multiple frames of reference; my dancers
have come to refer to this as “fixed-point
technique.” I have retained this name be-
cause it reminded me of how Brouwer’s
fixed point theorem, one of the great
mathematical theories of the 20th cen-
tury, was once explained to me [13].

The first thing to observe is that we can
fix an intrinsic relationship between two
or more parts of the body and maintain
that relationship as we move across ex-
trinsic space [14]. For instance, we can
stretch an arm and walk around, squat,
lie down on the floor, etc., while keeping
the arm stretched—that is, while main-
taining the intrinsic relationship between
arm and chest.

By extending an arm to a point in ex-
trinsic space, we change the intrinsic re-
lation between the arm and the rest of the
body. For example, stand up holding the
right hand to the chest (Fig. 1a). Now ex-
tend the right arm forward as far as pos-
sible, while maintaining a parallel
relationship between hand and chest,
meaning that the wrist has to become pro-
gressively more flexed (Fig. 1b). To re-es-
tablish the original relation between body
(chest) and hand, there are essentially two
possibilities: either reverse the movement
by bringing the hand back to the chest,
or walk towards the hand while flexing
the elbow and wrist joints (Fig. 1c). In the
first instance the body is fixed in extrin-
sic space; in the second, the hand.

This way of alternating the parts of the
body that are held fixed in intrinsic and
extrinsic space creates a remarkable va-

riety of movement. For instance, by ex-
tending your arm and then fixing the
hand in space, you can walk around your
hand as if you are holding onto an imag-
inary stick fixed at its base [15]. You can
also keep your hand fixed and “turn to-
wards your arm” by rotating around the
shoulder, or put your hand on your
shoulder and then squat, leaving the
hand fixed in extrinsic space. Of course,
one might object that there will always be
another intrinsic relationship that is kept
constant across different body configu-
rations. This is precisely what dancers be-

come aware of as they practice this tech-
nique and what they learn to take ad-
vantage of by varying the relationships
that are changed or kept constant.

There are many ways to enhance this
technique. The relation between hand
and chest is only one of many, and, in-
stead of reestablishing a previous relation,
a dancer can also establish a new relation
by moving another part of the body: ex-
tend the right arm and bring the left
knee towards the right hand; then, while
returning the left leg to its original posi-
tion, “take the right hand with you,”
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Fig. 2. Global/Local. By switching between “global” and “local” movements a dancer/chore-
ographer can bring structure to a dance while simultaneously expanding or contracting the
audience’s attention. From left to right: “local” movement of the hands; from top to bottom:
“global” movement of leg. (Photos © Ivar Hagendoorn. Dancer: Lia Poole.)



maintaining the new (intrinsic) rela-
tionship between hand and knee.

REVERSALS
An interesting offshoot of fixed-point
technique, and one that has become a
technique in itself, is what I have called
“reversing the acting limb,” or “reversals”
for short. Suppose you have been bitten
by a mosquito on the back of your left
hand. To relieve the itching, you scratch
your hand with your right index finger.
Now, instead of keeping your left hand
still and moving your finger along the

back of your hand, you could keep your
right finger still and move your hand
along your finger. This is what I mean by
“reversing the acting limb.” Even though
the example just given may sound artifi-
cial, in our everyday lives we sometimes
perform a reversal if the situation re-
quires us to do so. For instance, if a glass
is too full, we bend forward to sip at it be-
fore bringing it to the mouth. As a mat-
ter of fact, we rarely just bring the food
to our mouth when eating; we also usu-
ally adjust our head and body.

The general idea can easily be ex-
tended to the whole arm and other parts

of the body. If, for instance, you move
your right hand along your left arm, you
can “maintain the action” or its purpose
by reversing the acting limb and moving
your left arm along your right hand. In
the first instance the hand brushes the
arm, in the second the arm brushes the
hand. Rigorously applying this task can
entail more complicated auxiliary move-
ments. If you first move your right hand
all the way from your left shoulder along
your arm to your left hand and then “re-
verse the acting limb,” fixing the right
hand in extrinsic space, you are forced
either to squat or to bend forward.

This technique has an interesting sci-
entific corollary. It relates to what in the
motor-control literature is known as
motor equivalence [16]. It has been
found that if, during pinching with the
thumb and index finger, movement of
the thumb is restrained, for instance by
a band-aid, its reduced mobility will be
compensated for by the index finger. I
would suggest that this form of compen-
sation relies on proprioceptive feedback,
whereas “my” reversals require (a) an un-
derstanding of how two parts of the body
contribute to an action and, (b) in the
absence—as in dance—of an object as
the goal of a movement, an understand-
ing of the spatial relationships within the
body and of the body in relation to ex-
trinsic space. The scientific question
would then be whether there is a differ-
ence in the neural organization of move-
ment between the motor equivalences
referred to in the scientific literature and
my “reversals,” and, if so, where would
this difference reside?

CONVERSIONS
A well-known observation in the motor-
control literature, and an excellent text-
book example of the characteristics of
the human motor system, is that it is dif-
ficult to rub one’s stomach while patting
one’s head [17]. To analyze this phe-
nomenon, known as dual task inter-
ference, biokinesiologists distinguish
between the temporal and spatial aspects
of both movements. Within the spatial
domain, a further distinction can be
made between iso- and anti-directional
movements and between two different
trajectories, such as circles and lines [18];
between differences in size, such as of
small and big circles [19]; and between
differences in orientation, for instance
when one arm is in front of the body and
one to the side [20]. A final distinction
is the use of identical or different end ef-
fectors (both hands versus hand and
foot) [21].
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Fig. 3. Changing the leading movement. Move a different limb or part of the body in a differ-
ent direction at every step. (Photos © Ivar Hagendoorn. Dancer: Ester Natzijl.)



These laboratory tasks constitute a
technique one might call “concurrent
repetitive bilateral movement”: concur-
rent, because it involves simultaneous
movements of more than one limb;
repetitive, because the movements are
cyclical and bilateral, involving two sides
of the body. However, because I had al-
ready christened one technique “rever-
sals”—a reference to my former career in
finance—I opted for the more poetic
“conversions” [22]. The dancers I have
worked with in developing this tech-
nique, while playing with the general
idea, independently came up with all of
the above possibilities. Interestingly, they
also added another possibility, the num-
ber of limbs involved: e.g. two hands and
one foot; or arm, leg and head.

In motor control experiments, the em-
phasis is on measuring the interference
during the repetitive performance of two
trajectories. What is most interesting
from the perspective of dance improvi-
sation, however, is switching between two
modes: e.g. changing from small clock-
wise circular movements with the right
foot and both hands to a large counter-
clockwise circle with one arm and small
lines with the other hand and foot.

MOTOR SCHEMAS
A useful concept in the study of motor be-
havior is that of a motor schema [23]. A
motor schema is an abstract representa-
tion of a prototypical movement sequence

such as a tennis serve or an arabesque. It
refers to the pattern or the structure of a
movement sequence rather than giving a
full description of its dynamics. An
arabesque remains an arabesque whether
it is performed slowly or quickly, with
grace or with vigor. A motor schema can
be either simple or complex, which is what
makes it such an attractive concept.
Schemas are recursive in that they can be
decomposed into smaller schemas down
to the level of their neural foundation or
alternatively embedded in or combined
with other schemas to form a new higher-
order schema. It follows that new schemas
evolve as instances of existing schemas or,
in the words of neuroscientist and com-
puter scientist Michael Arbib, “They start
as composite, emerge as primitive
schemas” [24].

While this has been proposed to un-
derlie how we learn and exercise any
movement, the concept provides a pow-
erful approach to generating movements.
One can either start with a composite se-
quence, decompose it into smaller
schemas (segments) and then recombine
them into new configurations or, alter-
natively, start with a set of small schemas
and combine them into larger schemas,
whereby the individual schemas can also
be transformed.

This approach is one of the corner-
stones of William Forsythe’s Self Meant to
Govern (1994) and Eidos:Telos (1995), of
which Self Meant to Govern is now the first
part. Self Meant to Govern is based on a col-

lection of some 130 movements and a
number of associative rules for combin-
ing them. First, every one of the 130
movements was given a name such as
book, ball, beard, brick, bottle, oyster,
pizza, chest, crack, wallet, lion, atlas,
faint, zebra. The dancers could then
jump from one word to another, in the
sense that “honey” could give way to
“pizza,” because they are both food items,
but also because they are both five-letter
words. The dancers could also take the
last letter of one word as a cue for a move-
ment starting with that letter: “wash”
could thus be connected with “honey.”
The stage design for Self Meant to Govern
added another dimension. Distributed
over the stage floor were several clocks
with letters instead of digits, which the
dancers could use to find a word/move-
ment. Finally, any given movement or po-
sition could remind a dancer of another
movement from the vocabulary. Thus, if
for whatever reason a dancer would find
himself in a position in which the hands
are held together, this position could be
connected with another movement from
the vocabulary involving both hands.

I myself use a potentially infinite ac-
tion vocabulary, comprising among
other things everyday routines, choreo-
graphed phrases and interesting se-
quences from previous sessions. In
addition, at any moment during a per-
formance, a dancer can isolate a se-
quence and subsequently perform a
series of variations on that movement. I
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Fig. 4. Leading and residual movement. Starting from (a), if the task “bend forward” is strictly applied to the back or spine, gravity will cause
the arms to rotate in the shoulders, as in (b). To prevent the arms from “falling forward,” an additional force has to be applied to keep the
arms tight to the body (c). (Photos © Ivar Hagendoorn. Dancer: Lia Poole.)



have also developed a set of transforma-
tions that extend any given movement
or position to a virtual “family” of related
movements and positions, as the follow-
ing project illustrates.

In 2002 I created an Internet project
[25] in which a database of movement se-
quences (to date, stills only; future plans
will incorporate movement sequences)
inspired by the sign language used by op-
tion traders was coupled to financial data
collected in real time from the Internet.
The actual signals consist of movements
of the hands and arms only. This being a
dance project, we wanted to transcend
reality while retaining the systematic na-
ture of the original motions. Using a
small number of elementary movements,
positions and transformations, we were
able to give an accurate description of
each movement/position and create a
“generative grammar” for their recom-
bination. For instance, a movement
could be performed while standing,
kneeling or squatting; the spine could be
bent or straight; the arms parallel or
crossed; the direction of movement of an
arm, leg or finger could be upward,
downward or sideways. The movement
could involve one or two hands or fin-
gers, which could be held against the
front, back (if applicable) or side of the
chin, head, nose, knee, arm or back.

GLOBAL/LOCAL
Several of my techniques address the se-
quencing and layering of movements.
One of the most powerful techniques in
this respect is what I have called
“global/local” (Fig. 2). Local movements
are defined as movements that span a
small region in space—scratching one’s
thigh, patting one’s foot or rolling one’s
eyes—and relate to what in Cunningham
technique are referred to as isolations.
Global movements are movements that
extend into space and usually involve the
whole body or outstretched arms or legs.
However, what counts as global or local
is in part defined by previous and subse-
quent movements, and that is what this
technique addresses. By switching from
global to local movements and vice versa,
a dancer can bring structure into his or
her improvisation.

Interestingly, this also works from the
audience’s point of view: attention is “ex-
panded” or “contracted” in space. Know-
ing how the visual system responds in this
respect, a dancer can freeze into a pose,
slowly stretch an arm to the side, freeze for
a few seconds and then abruptly open the
hand. Since the arm was the last moving
limb, this is where the audience’s attention

was fixed during the second freeze. The
opening of the hand narrowed attention
down to the hand. Moving a foot would
have suddenly shifted attention to another
location and part of the body.

CHANGING THE LEADING
MOVEMENT
An essential feature of “fixed-point tech-
nique,” “reversals,” “conversions” and
“global/local” is the ability to switch: e.g.
from drawing clockwise circles to coun-
terclockwise circles or from fixing an in-
trinsic relationship within the body to
fixing a point in extrinsic space. One
technique specifically addresses switch-
ing from one limb or direction to an-
other. It was inspired by the observation
that dancers tend to continue a move-
ment in the direction of what one could
call the leading limb or movement. If an
arm is extended in a certain direction
you can often tell that the rest of the body
will move in the same direction.

What I have called “changing the lead-
ing movement” and what some of my
dancers refer to as “going against the logic
of the movement” entails moving one
limb in one direction and then moving an-
other limb in another direction (Fig. 3).
The motion thus switches from right arm
to left shoulder to left leg, etc. “Changing
the leading movement” may of course be-
come a logic in itself. A dancer should
therefore change how she changes the
leading movement and alternate it with
“continuing the leading movement.”

This technique builds on the concep-
tual distinction between leading and
residual movement introduced by Wil-
liam Forsythe and the idea that, within a
composite movement, one limb can be
“prioritized.” A movement can be seen as
a task assigned to a particular part of the
body. To perform the movement, that
part has to be integrated with the pres-
ent configuration of the body. Consider
the task of reaching for an object on a
table when sitting in a chair. If the object
is near the current position of the hand,
the movement can be relatively simple.
However, the farther away the object, the
more the body has to be stretched and
the more auxiliary movements are re-
quired to bring the hand towards the 
object. These auxiliary or supportive
movements are one example of “resid-
ual” movements. Residual movements
can also follow from the movement of the
leading limb without serving any func-
tion. Consider, for instance, the simple
task of bending forward while standing
up (Fig. 4). If the arms are left loose, grav-
ity will cause them to remain in an ap-

proximately vertical relation to the
ground, causing a rotation in the shoul-
der. Bending the spine therefore changes
the position of the arms relative to the
rest of the body. The idea is that when
bending forward one can “develop” or
“prioritize” some of these “residual”
movements [26].

MERGING MOTOR CONTROL
AND PERCEPTION
The brain does not only control move-
ment; it is also where visual stimuli, for
instance dance performances, are
processed and transformed into an aes-
thetic experience. When designing a
technique the response of a viewer
watching the resulting movements (i.e.
the viewer’s brain) can be taken into ac-
count. For instance, the visual system is
assumed to extrapolate the trajectory of
a moving object. I have speculated that
congruity with and deviation from this
internally generated, anticipated move-
ment have an emotional correlate,
which, within a proper framework, can
be called aesthetic [27]. Congruity be-
tween the actual and the simulated
movement can be associated with grace
and beauty, whereas deviation may fit
with the Kantian notion of the sublime.
As a result of playing with this natural
tendency of the brain, for instance by
“changing the leading movement,” the
brain can be put on the wrong track,
thus raising the awareness of the viewer,
who will have to work harder to follow
the movement.

The brain also enjoys patterns [28],
and this is why decomposing and re-
combining a movement is such a suc-
cessful technique. For instance, by
performing a movement first in one ori-
entation and then somewhere else on-
stage in another, a dancer causes the
brain of the viewer to perceive both nov-
elty—in the form of a different angle—
and familiarity—in the form of a similar
movement: in other words, a pattern in
both space and time.

CONCLUSION
Learning and practicing the techniques
described in this article requires a form
of understanding. This is what distin-
guishes the process from pure motor
learning, such as learning to swim or clas-
sical ballet training. Interestingly, with
practice not only are motor skills im-
proved, but the understanding of the
concept behind a technique is also en-
hanced. The more a dancer practices
fixed-point technique, the more aware
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she becomes of the duality of intrinsic
and extrinsic space. These techniques
therefore merge cognitive and motor fac-
ulties and raise intriguing questions
about their intertwining in the brain.

Even though my focus here has been
on dance improvisation, the techniques
may serve the more general purpose of
movement composition (choreography);
at the same time practicing the techniques
enhances dancers’ coordination and ver-
satility. In addition to their artistic merits,
some techniques betray their source of in-
spiration in that they not only apply the
insights gained through scientific research
but also can themselves be regarded as ex-
periments. However, in their present form
they inspire hypotheses rather than ad-
dressing them and as such are like answers
waiting for a question [29].

EPILOGUE: ALGORITHMIC
DANCE IMPROVISATION
Because of its modularity, this approach
to generating movements has great ap-
peal for roboticists. I have discussed with
computer scientists working in robotics
the possibilities of implementing some of
my techniques on a humanoid robot.

A computer program can systemati-
cally go through all possible movements
and body configurations, not all of which
will appeal to a human observer. Com-
paring the performance of a robot and a
human dancer may thus not only reveal
movements overlooked by a dancer but
may also tell us more about the implicit
(aesthetic) choices made by a dancer
when improvising and by viewers who
later watch the movements.

Unfortunately, most of the techniques
described here are too complicated to be
implemented using a robot or avatar. As a
thought experiment, I reversed the prob-
lem and started with the simplest possible
movement, one that can be performed by
a robot: a one-degree-of-freedom move-
ment in the shoulder—in other words,
moving the arm back and forth. Exploring
what can be done within such tight con-
straints is also an artistic challenge [30].

One of the new techniques that came
out of this thought experiment involves
“coupling” two limbs; that is, if both arms
are extended in front of the body, both
are raised above the head (if the action
was “raise”). If only one arm is extended
in front of the body and the other arm is
in another position, this technique
quickly becomes a challenge for human
dancers. On a robot, however, one could
virtually (i.e. algorithmically) connect
any two limbs and have one limb “follow”
the other. Another technique that might

be successfully implemented on a robot,
and which I have already used in my work
with “real” dancers, uses the bilateral sym-
metry of the human body. If the right
arm is in a certain position, the left arm
is brought to the same position, whatever
its original position. Above I observed
that a dancer could recall some previous
movements and recombine them in a
new sequence. Since a robot can store
any number of movements or motor
commands and “replay” them, having ro-
bots perform this technique could offer
a new range of aesthetic possibilities that
exceeds human capacities.
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