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Abstract: 

Advances in computational power have opened the door to solving increasingly complex 

engineering design problems. Traditional brute-force optimization methods are giving way to 

state-of-the-art evolutionary approaches that mimic the adaptive power of nature and human 

intelligence. Among these, three stand out: Genetic Algorithms (GA), inspired by Darwin’s 

principles of evolution and survival; Particle Swarm Optimization (PSO), modeled after the 

collective foraging behavior and social intelligence of swarms such as bees; and Brain Storm 

Optimization (BSO), drawing on the creativity and problem-solving abilities of human groups. 

This presentation offers an accessible introduction to these algorithms, highlighting their concepts, 

strengths, and recent advances for both newcomers and experienced practitioners. Real-world 

applications will be showcased, from space and planetary mission systems to wireless and medical 

devices, adaptive antennas, metamaterials, and nanoscale structures. Finally, we will assess the 

opportunities and limitations of these nature- and human-inspired techniques, showing how they 

can lead to smarter, more efficient designs. 
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