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 Purpose
Focusing on its similarity to the flexibility principle of biological movement, we study the 
deformation mechanism of tensegrity structures and the method of control of tensegrity.

 Members of the tensegrity structure

 Experiment

The tensegrity structure is composed of rods and wires.The wires, which that are subjected to pulling 
tensile force,, has have linear actuators to extendlengthen or shorten its their lengths. The actuators 
can receive signals from a computer and follow itthem. The rods, which that are subjected to 
compressiveng force,, are simple pipes.

To cause deformation in a system with a large number of units, a control method that does not 
depend on intuition is necessary. In this research, machine-learning methods such as the genetic 
algorithm and reinforcement learning were tested for acquiring manipulations. The figure below 
shows a procedure for determining manipulations for a single unit by using Q-learning.

A simulator that examines the deformation manipulation was developed by using a physical engine. It 
is possible to simulate whether the operation applies excessive force to the rods or wires.
The use of machine learning to obtain the manipulations was simulated. The figure below shows the 
acquired control that can alter the tensegrity to lead to a dome-shape.

 Simulation for deformation

 Simulation with nine units

The figure below shows the simulation results for acquiring control for a quaquaversal deformation of 
nine units of a tensegrity structure. Unfortunately, an actual machine could not be built because it 
needed 160 actuators. However, we expect that this approach can be applied to an actual machine or 
more-complex movable tensegrity structures.

The manipulations that acquireddetermined by the simulation were is also able to appliedy to anthe 
actual machine system. As a resultConsequently, as shown in the figure below, the same deformation 
was reproduced, as shown in the figure below.

 Control method


