
The amoebot model is a distributed computing model of programmable matter. It envisions 

programmable matter as a collection of computational units called amoebots or particles that utilize 

local interactions to achieve tasks of coordination, movement and conformation. In the geometric 

amoebot model the particles operate on a hexagonal tessellation of the plane. Within this model, 

numerous problems such as leader election, shape formation or object coating have been studied. 

One area that has not received much attention so far, but is highly relevant for a practical 

implementation of programmable matter, is fault-tolerance. The existing literature on that aspect 

allows particles to crash but assumes that crashed particles do not recover. We propose a new model 

in which a crash causes the memory of a particle to be reset and a crashed particle can detect that it 

has crashed and try to recover using its local information and communication capabilities. We 

propose an algorithm that solves the hexagon shape formation problem in our model if a finite 

number of crashes occur and a designated leader particle does not fail. At the heart of our solution 

lies a fault-tolerant implementation of the spanning forest primitive, which, since other algorithms in 

the amoebot model also make use of it, is also of general interest. 


