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HYPERCUBE-BASED NEUROEVOLUTION OF AUGMENTING TOPOLOGIES




(a) Geometric Order (b) Random Order




outpu pattern

(a) Mapping (b) Composition



(a) Symmetry (b) Imperfect Symmetry (c) Repetition with Variation



1) Query each potential 2) Feed each coordinate pair into CPPN
connection on substrate

Connective

CPPN(evolved)
Q @

3) Output 1s weight
Substrate between (xl,yl) and (xz,yz)




(a) Symmetry (b) Imperfect Sym. (c) Repetition  (d) Rep. with Var.




Source (xl.yl)

(b) Three-dimensional (c) Sandwich

(a) Robot (b) Concentric (c) Parallel




10
11
12
13
14

Input: Substrate Configuration

Output: Solution CPPN
Initalize population of minimal CPPNs with random weights:

while Stopping criteria is not met do
foreach CPPN in the population do

foreach Possible connection in the substrate do
Query the CPPN for weight w of connection;
if Abs(w) >Threshold then
‘ Create connection with a weight scaled proportionally to w (figure 3);

end

end
Run the substrate as an ANN in the task domain to ascertain fitness:

end
Reproduce CPPNs according to the NEAT method to produce the next generation;

end
Output the Champion CPPN;

Algorithm 1: Basic HyperNEAT Algorithm
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(2) Pruning And Extraction Phase
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