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_____________________________________________________________________________________________ 

Abstract: A Biogeography-Based Optimisation approach is introduced in this work to resolve complex optimisation 

problems with fuzzy load uncertainty. In systems involving power and resource distribution, the data used by 

traditional methods of optimisation is often unclear or imprecise. The selected strategy manages unexpected changes 

in workload by using fuzzy logic in the BBO architecture, ensuring better and more long-lasting results. It considers 

the fuzzy changes in system load when determining habitat suitability and animal movement. Experiments show that 

simulation performs better than traditional methods in terms of fast convergence, accurate results and how well it 

changes with changing conditions. This style of decision-making really excels when conditions are uncertain and 

things are always changing. 
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_____________________________________________________________________________________ 

I. Introduction 
 BBO uses an approach found in nature, as it models the movement of plants and animals from different 

habitats. Thanks to the way R performs complex research, it is used often to handle optimisation tasks in engineering, 

economics and environmental studies. On the other hand, many everyday systems, for example resource control, 

logistics and power delivery, are operated in areas where precise information is hard to obtain or varies. Because they 

need accurate data, traditional BBO algorithms fall short in situations that are known for random changes. 

A revised version of the BBO technique is introduced here, controlled by fuzzy logic to respond better to 

unexpected changes in the load. Using fuzzy logic is ideal in case of unpredictable loads, as it can model any areas of 

uncertainty well. When changes in load demand occur, the suggested method uses fuzzy set theory with BBO to 

produce more flexible and accurate optimisation. When using this method, suitability is evaluated with fuzzy load 

inputs along with standard deterministic factors. As a result, the process of making decisions is more reliable and 

flexible. Since in power system optimisation, the amount of demand often changes suddenly and unpredictably, the 

hybrid approach is very useful. The techniques presented here work well when needed for optimizing systems under 

uncertain and unclear conditions. 

 
 

Fig 1: Fuzzy Load Modelling 

http://www.jcissai.com/
https://creativecommons.org/licenses/by-nc-nd/4.0/


Biogeography-Based Optimization Taking Fuzzy Load Uncertainty Account       

6 | Page 

II. Biogeography Theory 
 The arrangement of species in geographical regions is the basis for Biogeography-Based Optimisation 

(BBO). Under this model, the solution to an optimisation problem can be considered a "habitat" with its quality tied 

to its suitability [1]. Like migration, good solutions resemble each other in many respects while being similar to poorer 

solutions. Suitability of the habitat is determined by uncertain and modelled fuzzy parameters when dealing with fuzzy 

load uncertainty. When the algorithm works with dynamic data, this integration makes it more reliable and dependable, 

especially in power systems and issues involving dividing resources [4]. 

 

 
 

Fig 2: Emigration and Immigration of New Island 

 

 

 
 

Fig 3: Species Model of a Single Habitat 
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Fig 4: Flowchart of BBO Approach 

  

III. Simulation Results 
 The simulation results on fuzzy load uncertainty aim to show in the condition of uncertainty the superiority 

of BBO over many current approaches. Fuzzy load requirement modelling lets the system run fine even with unknown 

data [2]. Figures 5 shows how fuzzy-enhanced BBO over conventional BBO and any other evolutionary method could 

always improve convergence speed, stability and robustness. Simulations performed for the power system load control 

and the other applications revealed that the system displayed its best performance even in uncertain and unstable 

environmental conditions. These results show how flexible fuzzy logic and BBO are to handle uncertainty-based 

issues. 

 
 

Fig 5: Line Diagram of Bus Distribution Test System 

 

IV. Conclusion  
 When Biogeography-Based Optimisation (BBO) combines with fuzzy logic, overall, it provides a consistent 

and effective answer for issues where things are not clear or predictable. This approach uses fuzzy sets to help the 

traditional BBO algorithm be more flexible and dependable when facing erratic load. When dealing with dynamic 

systems such those in power systems, testing shows that simulation results support stronger convergence, stability, 

and improved quality. Since this hybrid approach shows how uncertain the world can be, it helps make decisions in 

fields requiring great accuracy and flexibility. Future research has to investigate its application in other complex, 

erratic events. 
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