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Swarm intelligence optimization, inspired by the collective behavior of biological populations, has emerged as a pivotal domain 

in computational intelligence, providing efficient solutions for complex optimization challenges. This report introduces several novel 

swarm intelligence algorithms, each drawing inspiration from unique biological behaviors. The Remora Optimization Algorithm 

(ROA) emulates the symbiotic relationship between remoras and sharks, enabling effective global exploration and local exploitation. 

The Crayfish Optimization Algorithm (COA) is modeled after the foraging and migration behaviors of crayfish, striking a unique 

balance suitable for diverse optimization scenarios. The Catch Fishing Optimization Algorithm (CFOA) mimics the group - hunting 

behavior of fish, endowing it with strong global search capabilities. The Superb Fairywren Optimization Algorithm (SFOA) 

incorporates the social and mating strategies of superb fairywrens, leveraging information sharing and competition for efficient 

optimization. These algorithms collectively expand the theoretical framework of swarm intelligence, offering innovative perspectives 

on solving optimization problems. 

In the realm of engineering applications, an improved version of the Remora Optimization Algorithm has been successfully 

applied to hyperspectral image band selection. Hyperspectral images, characterized by a multitude of bands, require efficient band 

selection to reduce dimensionality while maintaining classification accuracy. The enhanced ROA, with its improved search efficiency 

and convergence speed, has effectively identified the optimal band combinations, significantly boosting the performance of 

hyperspectral image analysis in practical applications such as land cover classification and environmental monitoring. These new 

algorithms and their applications not only enrich the optimization algorithm family but also underscore the potential of swarm 

intelligence in addressing real - world engineering issues. Future research could focus on further refining algorithm performance, 

exploring a broader range of engineering applications, and conducting in - depth theoretical investigations. 
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