
SYNERGETICS AND REFLECTION IN MATHEMATICS EDUCATION 

September 10–12, 2010, Bachinovo, Bulgaria 
 

 

 

 

 

CELLULAR NEURAL NETWORK (CNN) APPROACH  

IN INFORMATICS 
 

 

Angela Slavova 
Institute of Mathematics and Informatics 

Bulgarian Academy of Sciences 

Sofia, Bulgaria 

 

 

 

ABSTRACT 

  
Spatial and spatio-temporal patterns occur widely in physics, chemistry and 

biology. In many cases, they seem to be generated spontaneously. These 

phenomena have motivated a great deal of mathematical modeling and the analysis 

of the resultant systems has led to a greater understanding of the underlaying 

mechanisms. Partial differential equations of diffusion type have long served as 

models for regulatory feedbacks and pattern formation. 

We are witnessing a technical development in our fields where the sensing, 

computing, activating circuits and systems are becoming inherently connected; 

physically and theoretically, as well. Moreover, as a result of this, our notion about 

sensory computing, even about computing, is in a continuous transformation. 

Hence, we have to make a closer look about the fundamentals of computing. 

CNN is simply an analogue dynamic processor array, made of cells, which 

contain linear capacitors, linear resistors, linear and nonlinear controlled sources. 

It is known that some autonomous CNNs represent an excellent approximation 

to nonlinear partial differential equations (PDEs). In this paper we will present the 

receptor-based model by a reaction-diffusion CNNs. The intrinsic space distributed 

topology makes the CNN able to produce real-time solutions of nonlinear PDEs. 


