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BENEFITS OF LAMARCKIAN EVOLUTION FOR
MORPHOLOGICALLY EVOLVING ROBOTS
MILAN JELISAVCIC, RAFAEL KIESEL, KYRRE GLETTE, EVERT HAASDIJK, A. E. EIBEN
Implementing lifetime learning by means of on-line
evolution, we establish an indirect encoding scheme that
combines Compositional Pattern Producing Networks
(CPPNs) and Central Pattern Generators (CPGs) as a relevant
learner and controller for open-loop gait controllers in
modular robots which have evolving morphologies. By using
this indirect encoding, the CPPN can easily be transferred
from one robot to a robot with a different morphology.

x1

y1

z1

x2

y2

z2

CPPN
wxy

bx

gx

parent 2
offspring

CPPN1
CPPN2
CPPN3
CPPN4
CPPN5
CPPN6
CPPN7
CPPN8
CPPN9
CPPN10

CPPN1
CPPN2
CPPN3

parent 1

CPPN4
CPPN5

By analysing the amount of genetic material preserved
from parents and observed improvements in
comparison to “learn from scratch” scenario, results
suggests (plot below) there is indeed a correlation
between the improvement over the re-initialized
controllers and the amount of genetic material
retained from parental controllers.
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With lifetime learning by means of an on-line evolutionary
algorithm as in this research, each robot carries an internal
population of controllers that evolve during the robot’s lifetime. In such a system, a simple but effective
implementation of Lamarckian evolution is to seed an
individual’s population from that of its parents. We test a
variant of seeding an offspring’s population by initialising
the NEAT population with the best 5 CPPNs from each
parent; this variant is labeled as 5 + 5 scenario.
Experimental validation on the morphologically evolved
robots shows that a Lamarckian setup with CPPN-CPG
provides substantial benefits (red line) compared to
controllers learned from scratch (blue line).

