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PROBLEM & NOVELTY RESULTS

EvoLisa challenge: an image is to be ap-
proximated using artistic elements (such as
brushstrokes).

New tiled image evolution approaches:

— Following 5 methods were developed:

0) blending filled triangles and jDE,

1) blending filled triangles and canonical DE
with F' = 0.5, CR = 0.9,

2) filled triangles without blending, jDE,

3) empty triangles without blending, jDE,

4) lines between first two encoded points in-
stead of a triangle, jDE.

—These methods are tested on different classes
of experiments:
class 1) setting MAXFES to le+6 (base class);
class 2) setting MAXFES to 1le+8 and only
running with the best settings Tmax, 7z = R,
where a best setting was found at the base
class (1) experiment, and also R, = R, = 100
for that Thmay; and
class 3) setting parameter N P initially at 500
and halving it through 4 population reduc-
tions, while keeping the rest same as for class
2 (in order to also study the parameter N P).

METHOD & CONTRIBUTIONS -  Fig

. 1. The evolved and the reference images.
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it selects the rendered codon with a limited sub-

set number of brushstrokes. Fig. 3. Convergences on test images for different methods (experiments class 2).

— The difficulty increased significantly exponen-
tially with FES — for all methods, when requiring
smaller RN (residual noise) degree to attain.

— The results show that different proposed
algorithms ditfer significantly in perfor-
mance, but through a prolonged evolution
they all obtain evolved images fairly closely
resembling the reference images, which
was not demonstrated yet at any previ-
ous EvoLisa experiments (previously, merely

down to 5%-10% results were reported).
Tab. 1. Experiments 2, method 0 (ad hoc): final fitness [%].
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BACKGROUND — DIFFERENTIAL EVOLUTION (DE)

Three DE operators: Vig+l = Xry,g + F(Xrs,g — Xry.,9),

— mutation EEC E;;;/ iy — Vi, j,g4+1, it frand(()’ 1) < CR Or 7 = Jrand,
- CI'OSSOVeI' C . Y’ 1,7,9 T
—selection (Eq.(3)).

Add-ons: jDE U; g+1 if f(U-z g—l—l) < f(Xz 9)7
(self-adaptation). Kig+1 = | | |

Li, j,g otherwise,

Xi.g otherwise.

ENCODING & FITNESS FUNCTION

Gene compression:

. U L .o L U
(T™* — T:*) +T,” otherwise.
E P1 = (cy +rcosay,cy +rsina) i
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REFERENCES o+ ol + ey + o +7) P = (lcaw +rrcos(ar,r + 7], |cyr + Tk STn(al,k +7]), (6)
T Psi = (lcox +TCcOSQa k]|, |Cyr + TkSinaok]). (7)
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