
 
 

 

 
Interactive Tensegrity 

Light Sculpture 



Tensegrity, tensional integrity or floating compression, is a structural principle 

based on the use of isolated components in compression inside a net of 

continuous tension, in such a way that the compressed members (usually bars or 

struts) do not touch each other and the prestressed tensioned members (usually 

cables or tendons) delineate the system spatially. 

The term tensegrity was coined by Buckminster Fuller in the 1960s as 

a portmanteau of "tensional integrity". The other denomination of 

tensegrity, floating compression, was used mainly by Kenneth Snelson. 

 

 

 

Prototype 2: 

Materials: Clear acrylic. Wooden ends. Nylon strings. 

6-member structure. 
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Structural Consideration 

Tensegrity structures can act as an art exhibit or can even be put to use for 

making structures.  

2 A bridge made of members under tensional integrity 

1 A table/chair base made of tensional 
integrity 

3 A tensional structure tending towards a sphere 



 

CONCEPT 

A dome-shaped structure which is under constant tensional integrity is placed on 

a platform. The structure opens up and shrinks, in perpetual repetition, so as to 

signify the breathing patterns. Each expanding and contracting of the structure, 

will relate to inhalation and exhalation, the cycle of breathing. 

Breath. ―The breath of life.‖Each time you draw in a breath, you create. 

Each time you breathe out, you present a creation to the world, to the 

Universe. Each time you breathe in, you take oxygen to your lungs, your 

bloodstream, your cells — and you become a different human being. You are 

changed with each breath. Each time you breathe out, you are a different 

human being than you were when you breathed in. This is LIFE: Experience 

comes in, experience goes out, and you are changed. Breath is not good or 

bad, it is what IS. Life is not good or bad, it is what IS. Experience is not 

good or bad, it IS. 

Breath is symbolic in that you cannot take in more than you can use. If you 

attempt to hold on too tightly, you are forced to let go. It is no good to you to 

try to hold onto it. Think of everything that comes into your life as breath. ― 

It is so simple. You cannot take in more than you need, and if you try to hold 

onto it after you have taken the good out of it, it is of no value to you. You 



will die. You can only live by letting go, and when you let go, you are then 

able to take in again. You cannot take in until you let go. 

Consider the person who chooses to give and give and give and is not good 

at receiving – – – one cannot breathe that way! You cannot simply breathe 

OUT. No one blames you if you breathe in. No one says, ―Oh, my, isn‘t he 

selfish. Look at him breathing up all that air.‖ 

It is the same in life. You take in what you need, you pour out again to the 

Universe what you have taken and what you cannot use you let go of. And 

no one calls you selfish. It is so simple. The Breath of Life. Breath IS life. Life 

and breath — Balanced: In and out, in and out. IN is not more important 

than out. OUT is not better than in. ―Out‖ is not good and ―in‖ bad. It is a 

perfect balance. It is so simple. 

It is so simple and it is so beautiful and it is so true. If you learned nothing 

else in your life, if you would sit and contemplate your breathing you would 

understand that such is life. That is not hard.  

There is not one moment in a day when any of you questions whether or not 

there is going to be enough air for you to breathe! You assume that it is 

going to be there. The Universe has provided you an abundance of the most 

vital thing in your life, the one thing that you cannot live more than a few 

minutes without - air. Not money. Not water. Not money. Not food. Not 

money. Not clothes. Not love. AIR! And the Universe has provided it in 

abundance to you, to the point that you do not even question that it is going 

to be there. Why would you possibly doubt that anything else you should 

need is going to be there?  



 

4 Dome shaped hemispherical tensile structure



 

 

 

5 Simple dome structure 

 

  



Further if we see the practical usability of such a shape changing structure 

inspired from the - Breathing Tensegrity sculpture, we move on to Deployable 

Structures Such structures can be as simple as an umbrella, to something that 

can be used as housing solutions. It would exhibit low volume for easier 

transporting purposes, and later expand while in use. Such structures could even 

be used in space stations! 

Other models could be that of the spine. As against considered earlier, the spine is 

an example of tensile integrity, the muscles acting as the tension members and 

the bones acting as the compression members.  

Amongst these things, there should also be software which specializes in creation 

of such Tensegrity sculptures. 

  



Material Considerations 

-Acrylic pipes, transparent and white (translucent).  

-Cork ends for the pipe turned from wood and/or PVC.  They have to house the 

entire circuitry, the programming controllers, the battery, and any other sensor 

and/or actuator that may be used. 

-NeoPixel LED light strip, and NeoPixel LED ring. 

-Arduino, 12V power supply and batteries and other related electronic 

components. 

-Diffusion films of varying grades. 

-Acrylic sheets cut to form rig for LED strip centering. 

-Titanium Dioxide and glycerin solution. 

  



Achieving diffusion 

Lights used: NeoPixel. Ring and Strip. 

 

  

NeoPixel Ring NeoPixel Ring comprises of 16 fully programmable RGB LED’s. The circular 
formation helps to attach to the base of the pipe.  

NeoPixel Strip LED. 60 in 1m individually programmable waterproof RGB LEDs 



NeoPixel Ring at bottom of white acrylic pipe 

NeoPixel Strip LED on Butter Paper inserted                                          

inside transparent pipe as well as white pipe. 

 

 

 

 

 

 

 

NeoPixel LED strip lined with 

butter paper.  



 

Mixture of Titanium Dioxide and glycerin filled in white acrylic pipe. Waterproof NeoPixel LEDs 

placed inside the tube.  

LED submerged in glycerin and titanium dioxide solution 



 

White acrylic pipe inner lined with white paint, and illuminated by green LASER. 

 

 

 

 

 

 

White acrylic pipe filled with smoke and illuminated by green LASER, 



 

Smoke filled inside white acrylic pipe. 

  



 

Dome shaped cover for each individual LED SMD. These are printed in NinjaFlex filament at 

225°F with a nonheated build plate. 

  



 

 

Difference between dome diffuser and without diffuses. 



 

6 Multicolored Acrylic Pipes 



 

7 Making of an Acrylic Rig to center LED strips 

4 LED strips aligned on a rod. These are then centered by a rig made up of acrylic 

sheet laser cut, with exact dimension of the pipes.  



 

  



 

8 Diffusion after centering using the rig 

  



  



 

9 Films pasted on frosted acrylic pipes for diffusion 

 

10 Difference between diffused and not diffused pipes 

  



There are 5 films of varying grades available resulting in varying diffusion. One 

particular film is selected in which there is maximum diffusion and no traces of 

individual light emitting diodes. This combination gives the most uniform lighting. 

This individual member or unit, thus formed, can change colors according to the 

program fed into it. Each unit can be coupled with other such units to give rise to a 

form which may be for several purposes.  

During the duration of the development of the light members, several usage 

possibilities cropped up. They may be used for signage, lighting pathways, bridges, 

apart from the Tensegrity structure.  

 

 

11 Unit Member 

  



The Three

 

A particular pattern of using three unit members arranged in a pattern separated 

by 120 degrees as shown acts as lighting fixtures. These lights would illuminate 

the path or the walkway they are installed in. The lights would interact with the 

people walking by it, it could change colors, or even switch off when no one is 

nearby using presence detection.  

    



 

Setting up of such lighting fixtures at equal intervals of the walkway, would 

illuminate the path for walking. The structure can be partly called organic as it 

resembles branching out, and also inorganic being geometric. It is a minimalistic 

looking lighting solution. 

  



The Tree

 

Similar to the ‗Three‘ concept, the ‗Tree‘ concept exhibits a minimalistic tree. It 

would be placed at a common area or a roundabout, and people can sit beneath it. 

It would hold charging points, and may also contain books kept for reading. The 

lighting members would extend the tree as to take form of its branches on end.  

  



Co-Space

  

A merger of above two concepts would be a space dedicated to collaborative work. 

This space would comprise of such lighting members and have such a design 

language prominent within its area. The Co-Space would facilitate co-working 

specifically aimed at interdisciplinary work and to promote interdisciplinary 

projects. It would have all the resources it could need for this purpose.  

  



Zorball

 

Zorball is a playful concept which comprises of numerous unit members arranged 

in a 360 degree fashion. The members would be aimed outwards and the free end 

would have rubber dishes for protection, as shown in the representation. This 

highly intuitive ball would be found anywhere within the premise and people can 

give it a push for it to translate. The lighting would change with various 

parameters, such as the number of pushes, the strength of pushing, the impact of 

collision and idleness. 

 



Signage  



  



  



  



Other form factors iterated for spatial usage of the light members: 
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Video documentation playlist  

https://www.youtube.com/playlist?list=PL9-ekTq6aopkeqnk-Ccpyu19R1NBt-Mro

