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ABSTRACT 
 

This paper introduces artificial hybridization of DNA strands as a bio-inspired alternative for the evaluation 
of inference rules in a conventional expert system. Biological hybridization process is a binding event 
between two complementary DNA single strands that leads to the formation of a double-stranded helix. The 
proposed technique to detect the hybridization is based on direct comparison of data allowing a high degree 
of parallelism. It makes an approach to its implementation on a restricted and low-cost architecture like a 
commercial microcontroller instances. 
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1. INTRODUCTION  
 

The artificial DNA hybridization suggests a 
simple mechanical that compare parallel binary 
strands stored in data registers looking for evidence 
that they are complementary to each other, to 
validate a subsequent action. This criterion is very 
similar to the evaluation of inference rules in a 
conventional expert system [1]. Although the 
majority of contemporary microcontrollers present 
Harvard type architecture (separate data and 
instructions) and pipeline technology to segment the 
execution and data flow, these devices have 
restricted architecture due to the procedural 
instruction execution, low memory capacity and 
limited number of I/O ports. 

The above paragraph is very important and 
directly affects the viability of the embedded 
implementation of bio-inspired architecture with 
microcontrollers, as it is imminently parallel nature, 
so that implementation on a reconfigurable 
architecture device (an FPGA, for example) would 
make more sense [2], however, the actuators in 
embedded control systems that are used at 
manufacturing as well as interfaces for home 
automation applications, these are equipped with 
microcontrollers, so we should not reject its 
usability and continuity [3]. In this work we make 
an approximation of hardware implementation in 
artificial hybridization of DNA strands using a 
microcontroller, although this type of dispositive 
has no advantage in parallel comparison of data 
registers, it shows certain good points such as the 

number of models and resources of immediate use 
to work in autonomous form, as well as a good 
performance at low cost. 

 

2. BIOLOGICAL PRINCIPLES 
 

DNA (Deoxyribonucleic Acid) is a chemical 
substance that is found in the nucleus of cells, 
which stores the basic code of all life translated as 
biological instructions. The structure of the double 
helix of DNA was proposed and described by J. 
Watson and F. Cook in 1953. Nowadays this model 
is still fundamental in biological analysis indicating 
that a molecule of DNA is constituted by two large 
strands of nucleotides with opposite poles 
(complementing each other) entwined forming a 
double helix shape very similar to a twisting 
stairway [4]. Each nucleotide consists of a sugar 
(deoxyribose), a phosphate group (phosphoric acid) 
and a nitrogenous base that can be four different 
types: adenine (A), guanine (G), cytosine (C) and 
thymine (T). The adenine and guanine both are 
purine bases, with a double ring structure, while the 
cytosine and thymine both are pyrimidine bases, 
with a simple ring structure, as evidenced in 
Figure1. 

In the molecular genetics theory about DNA 
hybridization, single strands of DNA from two 
different species are allowed to join together to 
form hybrid double helices. These hybrid segments 
of DNA are used to determine the evolutionary 
relatedness of organisms by examining how similar 
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Figure 6. PWM output of the microcontroller. 
 

7. CONCLUSIONS 
 

In this work a small prototype for the home 
automation application at low cost and this can be 
easily modified, which can be used for teaching 
purposes, was designed. The hybridization of DNA 
strands permitted guiding a design towards a 
natural parallelization that can easily be explored 
through the implementation of embedded systems 
with commercial devices, with the intention of 
study practical applications using microcontrollers. 
The bio-inspired technique, transferred to hardware 
design, allowed the correct evaluation of a group of 
inference rules which can increase without drastic 
changes and can be adapted to other expert systems. 

Each one of the tri-state registers used 
individually as a result of a successful 
hybridization, stored a value that can be updated in 
line modifying the scope of the design, in other 
words it is possible there exists and optimization 
process of the system (e.g. a PDA or a smartphone) 
to analyze different behaviors. This work is also 
being developed to strengthen this line of 
investigation. We should mention that the 
automatic system to open and close a window blind 
is going to be extended to control the regulation of 
a fluorescent lamp and thus assist in saving 
electricity. 
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