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Analyzing the brain activity in human and 
animals is the main research topic in 

neuroscience [1]. In this way, the analysis of 
spider’s brain has aroused the attention of some 

scientists. On the other hand, building fractal 

webs as an important action of spiders (which 

mainly done for catching their food) has been 
studied widely. However, no one has discovered 

any relation between the structure of spider’s 

brain signal (as the feature of brain activity) and 
the structure of its web. Now, the question, 

which arises here, is that how spider’s brain 

activity affects its web. Here, in order to make a 

link between these two features, we benefit from 
the concept of fractal. 

Fractal theory [2] can be used to study the 

scaling properties of the spider’s web. A fractal 
is a natural phenomenon or a mathematical set 

that exhibits a repeating pattern that displays at 

every scale (self-similar). The scaling rules are 
characterized by ―scaling exponents‖ 

(dimension). ―Simple‖ regular fractals have 

integer scaling dimensions. Complex self-

similar objects have non-integer dimension. 
Fractals can be defined as geometric objects 

whose scaling exponent (dimension) satisfies 

the Szpilrajn inequality [3]: 

ℵ≥D_T                                                        (1)                                                                                                                            

Where ℵis the scaling exponent (dimension) of 

the object and DT  is its topological dimension, 

that is, Euclidean dimension of units from which 
the fractal object is built. In fact, Fractal and 

Euclidean geometries are conjugate approaches. 

Fractal geometry builds complex objects by 
applying simple processes to complex building 

blocks; Euclidean geometry uses simpler 

building blocks but frequently requires complex 
building processes [4]. Fractal dimension can be 

viewed as an index of complexity, which shows 

how a detail in a pattern changes with the scale 
at which it is measured. Fractal approach has 

been used widely in order to study the 

complexity of different processes [5-9]. 

Here, for the first time we aim to investigate the 

relation between spider’s brain activity and its 

web. As spider’s brain signal and web is 
complex, and the activity of spider is organized 

by its brain, we propose that we can benefit 

from the concept of complexity and hypothesize 

that the complexity of spider’s brain signal 
should affect its web complexity. To test this 

hypothesis, for the first time we can investigate 

the correlation between the fractal nature of the 
spider’s web and the fractal structure of its brain 

signal in different conditions. 

As a suggestion, based on the research done by 

Witt [10] that stated the spider’s brain activity 

and the pattern of its web could be changed 

using psychoactive drugs, we can analyze the 

activity of spider’s brain signal versus its 

spinned web pattern using fractal dimension, in 

different levels of brain activity which caused 

by the applied drug. In this way, we can 

correlate the spider’s brain signal to its web. 

Although the main purpose of such study is to 

analyze the relation between the spider’s brain 

activity and its web, but based on the previous 

work on the analysis of the influence of 

psychoactive drugs on spiders, where Witt [10] 

stated that spiders behaviors (such as drowsiness 

and walking) on psychoactive drugs are like 

humans on drugs, our investigation on the 

relation between the spider’ brain activity and 

its web on psychoactive drugs may explain the 

relation between human brain activity and his 

behavior in case of psychoactive drug 
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application, where doing these experiments on 

human is restricted by law and also doing the 

same experiments for higher animals is 

expensive and time consuming. 
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