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Abstract: The study of natural systems is greatly influenced by findings from complex systems studies. The outline of dynamic simulation and 

forming interaction for a complex system has advanced natural environment implementation strategies. We proposed a system which is closer 

to the natural adaptive system. Interactions that happen day-to-day among various animal species versus the population change is highlighted. 

Multiple species behavioural patterns are analysed and integrated into the system to match the real-world scenarios. The thing to note here is, 

with the limited technological resources we are able to plot the data in a discrete time scale. The model that we’ve developed now consists of 

animals only but the same can have even more animals. The more the sub-interactions that we consider the better the model can predict. With 

the current model, we are able to produce a decent accuracy with the technological and research data limitations. Adapting to the environment 

with all the odd situations which normally happens in a natural environment, can improve the chances of survival rate. 
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I. INTRODUCTION  

If we observe closely, every living species in this world be 
it humans, animals, birds, fishes etc., depends on some other 
species directly or indirectly. This dependency can vary from 
a small to a very high extent. Consider this world as a system. 
It is a collection of smaller subsystems where each subsystem 
refers to a species. Each subsystem interacts with some other 
subsystem for some reasons. This sort of interaction among 
animals is primarily for food and in case of humans it can be 
for relations, work, social status etcl, with each interaction 
there can be a positive or negative impact on one species and 
vice-versa. This interaction will lead to change in properties of 
a species. 

Behavioral studies helps us in understanding the amount of 
impact of an interaction on a species. As this model gets closer 
to the natural world behavior, we can use this to analyze and 
predict different scenarios by tweaking the probabilities of the 
interactions we’ve defined. The major advantage of this type 
of behavioral modelling system is that we can develop a 
situation by tweaking probabilities which otherwise we can’t 
even see the same situation in the natural world. 

II. PROBLEM DEFINITION 

With more and more developments in terms of 
technological & medical advancements, industrial revolutions 
the complexity of the problems faced by humans, animals and 
other living species are becoming more and more. A better- 
and well-known example that suits current context is COVID-
19 virus. Complex systems are being used in different fields to 

tackle such problems to some extent ranging from nervous 
systems to aircraft systems, pattern formation. The imbalance 
in the environment because of various problems developed by 
humans has caused an unsettling response in society. We are 
not the only species on the planet; billions of other creatures 
live alongside us. Oftentimes we came across to see extinction 
and endangered news of various species. We humans are the 
prime reason for such a result. Our world’s ecosystem is 
getting disturbed day-by-day which destabilizes the 
equilibrium state. Neglecting the external factors, we 
attempted to comprehend animal behavior in order to develop 
a method that would aid in its improvement. In nature, animal 
interactions are extremely complex. When building a model, 
if we can somehow bypass external interactions of the animals, 
we can develop a perfect habitat and attain equilibrium state. 

III. LITERATURE REVIEW 

We have gone through various research papers to know the 
format and the points to be included. AND we kept the 
maximum effort to present the best research paper. 

We referred different documentaries to study the behaviors 
of the animals that we’ve used in this system. They are from 
BBC, NGC, YouTube and some others. These documentaries 
gave a good understanding of how the animals behave, their 
lifestyle and their hunting patterns. Referred to some other 
sources for factual content like animal encyclopedia. One 
thing that sounds interesting is that we as humans think that 
animals are less organized but they have developed and follow 
some interesting patterns throughout their life cycle. 

The things that we observed are:Food preferences 

Hunting patterns and coordination among the animals 
while hunting differences in interacting with the same and 
other family species. 

To model the system, we have referred to object-oriented 
concepts, higher order equations to generate probability 
curves. 
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IV. METHODOLOGY 

Object Oriented Programming: 

A. Inheritance Concept 

 

Figure 1 

Fig.1 represents the system in a hierarchical fashion as it suits 
our model best since we can keep all the common properties 
in the next immediate level. This helps in organisation and 
access then in a better way. 

B. Variables & Their Scopes In Model 

The scope of variables of our model is the accessibility of 
various values that are stored at different levels. Simply, the 
properties that are defined at same or above levels can be 
accessed. The properties that are at lower level cannot be 
accessed.  

C. Objects – Real Entities 

To represent an animals in the code, we create an object of 
that type. By creating, we’re basically allocating some space 
in the memory which can hold certain data related to that 
animal. The data is not but the properties of that animal. 

D. Physical Representation 

We basically maintained a dictionary data structure to store all 
the locations. 

V. RESULTS 

 

Figure 2 

Fig.2 represents view of living animals of our system at 
50th iteration 

Legend: Red, Tomato, Firebrick colors represents Lions, 
Violet represents Buffalos, Maroon represents Hyenas, gold 
for Deer. 

Fig.3 represents variation of populaton of different animals 
over period of time. 

We initialized with high number of prey (buffalos) but over 
time the population of prey reached to some extent a 
equilibrium state. 
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VI. CONCLUSION 

We’re able to develop a model with some animals and 
define interactions among them. As the number of predators 

increases we can see a decline in the population of the prey 

and vice-versa. The probabilities are adjusted in a manner that 
can somewhat closer to equilibrium state is reached in the raise 

of prey which counters the increase of predator. 

VII. FUTURE SCOPE  

As the model gets closer to the natural world behavior, we 

can use our model to predict / study the different scenarios 
which otherwise are rare or impossible to observe in the 

natural world. This helps us to make appropriate decisions 

beforehand to prevent any unwanted behaviour. Only food is 
considered as a factor but many other factors like water, land 

geography, natural calamities can be included. 
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