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We propose a graphics processor unit (GPU)-accelerated method for real-time computing and rendering Boolean 
cellular automata (CA) applied to three dimensions: 1D, 2D regular, hexagonal, and voxel space grids –see figure 1. 
This presentation introduces a novel method to encode and transmit any CA key-codes to the graphics card so that: 

• computation and visualization of CA information flow can be achieved in real-time; 

• consequently emerging behaviors even for large data sets can easily be identified for deeper formal studies. 
 
As symmetrical CA rules can be useful in several fields of study, we also detail extended encoding techniques to 
automatically derive their codes for the second and third dimensions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: samples of multi-dim CA, (a) 1D, (b) and (c) 2D, (d) 3D approaches 

 
Content of the presentation 
 

• brief summary of CA concepts –optional, depending on the audience; 

• brief summary of C++ / GLSL double programs communication –optional, depending on the audience; 

• 1D CA, model and results; 

• 2D CA, van Neumann and hexagonal neighborhoods, models and results; 

• 2D Symmetrical rules and demo of the interface which processes these models and visualizes the results; 

• voxel space CA, 3D symmetrical rules, models and results; 

• conclusions, perspectives, and discussion. 
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