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Abstract 

We present the results of our work on epigenetic programming (EP) and its application to navigation of mobile 
cleaning robot. We verify the effect of genetic switch and the feasibility of incorporating histones. The results show 
individuals applying LEP are better performance and less the number of generations than applying GP but takes 
costs of calculation. As a result, we believe the histone accelerates efficient evolution of nature. 
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1. Introduction 

The objective of our study is to develop an approach 
of Epigenetic Programming1-2 (EP) and to verify the 
feasibility of incorporating histones (the family of 
proteins which DNA is wrapped around) in genotype 
from both the computationally and natural perspectives. 
Epigenesis refers to a changeable gene expression (and 
consequently – phenotype) as a result of the interaction 
of genotype and surrounding environment (food, stress, 
UV, etc…). We intend to mimic the recent discoveries 
in molecular biology that suggest that epigenesis plays 
an important role in evolutionary adaptation of species. 

In our previous study1, we verified the beneficial 
effects of histones on the quality of solutions obtained 
via Genetic Programming (GP). Out approach implied 

that the modifications to histones are implemented after 
the completion of GP, and these modifications were 
considered as a local search (hill-climbing) around the 
genotype of the best-evolved individuals. No 
modifications to histones in due course of evolution 
were assumed in our previous work. 

2. Mechanism of EP 

2.1. The mechanism of modifying the histone 
switches 

We introduce histones as genetic on and off 
“switches” that modify the gene expression by 
activating and deactivating the nodes (and 
corresponding sub-trees) in the tree representations (i.e., 
the “genotype”) of the evolved individuals in Genetic 
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investigate such a genetic mechanism during the second 
stage of LEP that could protect the useful features (e.g., 
ability to move and clean a room without obstacles) 
evolved at the first stage of evolution, from the 
destructive effect of crossover and mutation operations. 
One possibility is to allow the inactivated histones to 
repel the crossover and mutation operations, in order to 
preserve the inactivated code from destruction. This 
code could be deactivated later, when an old “new” 
environment arises.  

7. Conclusion 

We proposed an approach of LEP and verified the 
feasibility of incorporating histones. In order to 
implement histone, we introduced genetic “switches” 
that modify the gene expression by activating and 
deactivating the nodes in the tree representations (i.e., 
the “genotype”) of the evolved individuals in GP. In our 
approach we propose LEP in that the modified genetic 
switches are inherited back in the evolving genotypes. 

Also, we verified the effect of epigenesis on the 
efficiency of evolution of controllers of simulated 
Khepera cleaning robot in two experiments. From the 
results of the former experiment we concluded that 
applying LEP facilitates an earlier adaptation compared 
to canonical GP.  The results of the latter experiment - 
with two-staged incremental evolution – indicate that 
using LEP contributes to the efficiency of evolution to 
old “new” environment. We think these results suggest 
that histones could be seen as a mechanism to “store” 
dormant abilities once needed to deal with challenging 
environments. These abilities could be activated again 
when the organisms face “new” environments that have 
been already explored in their evolutionary past.  
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