
Abstract
Evolutionary computation is a machine learning method generally applied to 
optimization problems, but it can also be used in many creative applications. 
Through the evolution of Compositional Pattern Producing Networks (CPPNs), 
evolutionary computation has the power to create interesting 2D pictures [1], and 
3D shapes [2]. However, this research is the first time that animated images and 
objects have been generated using CPPNs. 

By using an interactive interface, users are able to generate their own repeating 
2D and 3D animations, save artifacts that they prefer, and evolve objects over  
generations in a process that mimics evolution via selective breeding. This  
program allows users to create interesting animations without any knowledge of 
graphic design technology or a background in animation.
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Evolved 2D and 3D animations are created using 
Compositional Pattern Producing Networks 
(CPPNs), a form of neural network that can take 
advantage of the geometry of an input space and 
encode spatial intelligence. 

To generate images, for each pixel the CPPN uses 
the current x/y coordinates, the distance from the 
center, and a constant bias of 1.0 as inputs. These 
values propagate through the CPPN to generate 
hue, saturation, and brightness values used to 
define the color of that pixel.  

To generate animations, a time input is added to the 
CPPN, and the whole process is repeated at the 
desired frame rate to generate a sequence of 
images that animate in order. 

To generate 3D shapes, an input for the z 
coordinate of each voxel (individual cube) is added, 
and an output  determining whether a given voxel is 
present is also added. For 3D animations, a time 
input is added, as with the 2D animations,and each 
3D object that is created is added to the sequence 
of objects that is then animated.
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