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Serpertine Dance

Triadic Ballet

Imago Kaleidoscope

Figure 1. Examples of Costume-Based Body Modifications in Performance. Form left 
to right: Serpentine Dance by Loïe Fuller (1891), Triadic Ballet by Oskar Schlemmer 
(1922), Imago by Alwin Nikolais (1963)

Figure 2. Examples of Robotic Body Extensions in Performance. From left to right: 
Third Hand by Stelarc (1980), Connected by Gideon Obarzanek (2011), Exoskeletal 
by Christiaan Zwanikken (2014)

Third Hand

Connected
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Exoskeletal

Evolved Creatures

Artificial Fishes

A-Volve

Figure 3. Examples of Artificial Life Simulations of Life-Like Creatures. From left to 
right: Evolved Creatures by Karl Sims (1994), Artificial Fish by Xiaoyuan Tu and 
Demetri Terzopoulos (1994), A-Volve by Christa Sommerer and Laurent Mignonneau 
(1997) 
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Figure 4. Body Architecture, Mass-Spring and Propulsion Simulation. Left: Schematic 
depiction of a corporeal structure consisting of multiple branching body segments and 
its corresponding mass-spring representation. The mass-spring system is depicted 
as black lines (springs) and black circles (mass points). The body segments are 
depicted as black outlines. Middle: Depiction of mass-spring forces. Forces are 
shown as grey outlined arrows (DaF: damping force, SF: spring force, DiF: directional 
force). The currently evaluated spring and its mass points are depicted in solid black. 
The preceding spring is depicted in solid grey. The current spring's rest direction and 
length is depicted as dashed black line. Right: Depiction of propulsion forces. Forces 
(PF: propulsion force, DF1: damping force vector 1, DF2: damping force vector 2) are 
shown as grey arrows. mass point velocities (V1: mass point 1 velocity, V2: mass 
point 2 velocity) are shown as black outlined arrows. The spring normal direction (N) 
is depicted as black filled arrow.

Figure 5. Neural Network Simulation. The graphical symbols in the schematic 
depiction of a neural node are (from left to right): Summation of input signals, gain 
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and decay, refractory period limit and activity threshold, output signal spike, signal 
propagation time delay.

Figure 6. Left: schematic depiction of sensors. A directional sensor (DS) maps a 
spring's directional deviation into an activity level of a neuron (N). A length sensor 
(DS) maps a spring's length deviation in a neuronal activity level. Middle: schematic 
depiction of motors. A directional motor (DM) maps a neuronal activity into a spring's 
rest direction. A length motor (LM) maps a neuronal activity into a spring's rest 
length. Right: manually designed neural network and directional actuator system for a 
multi-arm body extension.  
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Figure 7. Bounding Volumes. Multiple bounding volumes can delimit the simulation 
space. Here, two of the volumes are derived from the tracked contours of the 
dancers. The other three volumes are static and aligned to screen regions on stage. 
A simulated body extension is constrained within one of the dancer's body contour. 
The hard limit surface is depicted as yellow outline. The soft limit region extends from 
the green outline to the yellow outline. 
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Figure 8. Combination of a Dancer's Skeletal Representation with a Virtual Body 
Extension. The schematic representation depicts the mass-spring system of the 
dancer's skeletal structure and the virtual body extension as filled black circles (mass 
points) and black lines (springs). The directional sensors (DS), neurons (N), length 
motors (LM), and directional motors (DM) are depicted as black outlined circles. The 
neural connections are depicted as grey outlined arrows. In the right image, the body 
extension is depicted twice (once as providing sensory input only and once as 
receiving motor output only) in order to achieve a cleaner representation of the neural 
network.

arborescences
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Figure 9. Stage Setup. The image on the left depicts a 3D representation of the 
stage. The image on the right show a schematic depiction of the hardware used on 
stage.
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In scene 6 (Fig. 12, right), a large number of smaller structures are projected on the 
white screen. These structures are dynamically created by the dancer whenever she 
accelerates very quickly. After a certain time, the structures disappear. While the 
structures exist, they move freely across the screen but the rhythmicity of their 
movement is coordinated with the dancers' movements.  
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Figure 10. Scenes from a Dance Performance. Left image: Scene 1. Right image: 
scene 2.

Figure 11. Scenes from a Dance Performance. Left: Scene 3. Right: scene 4.

Figure 12. Scenes from a Dance Performance. Left: scene 5. Right: scene 6.
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Loïe Fuller's Serpentine dance: a discussion of its origins in skirt 
dancing and a creative reconstruction. 

Oskar Schlemmer's “Bauhaus Dances”: 
Debra McCall's Reconstructions The Drama Review

The returns of Alwin Nikolais: bodies, 
boundaries and the dance canon

Third Hand,  
 

Evolving virtual creatures.

Artificial fishes: Physics, locomotion, 
perception, behavior.

A-Volve, an evolutionary artificial 
life environment.
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Principles of dance and movement notation,

Multimodal analysis of expressive gesture in music and dance 
performances.
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