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Connection to Other Algorithms

• Can recover differential evolution

• Can recover accelerated PSO

• Can recover simulated annealing



Forces of Attraction
• Attraction promotes exploitation

• Enables quick convergence as swarm evolves, possibly to point 
where attractor states move toward true global optimality

• Allows agents to interact w/ each other → forcing term to guide 
convergence of population

• Exploration/diversity is driven by randomness / diffusion
• Diffusion process viewed as steps of a Brownian motion B(t), a 

centered Gaussian distribution w/ time-dependent variance → 
so if t is sufficiently large, can cover whole search domain



Multimodality & Modifications
• Other forces (distance measures) could be used

• Charged System Search – based on Coulomb’s Law

• Gravitational Search – based on Newton’s law of gravitation

• Local attraction is stronger than global – FA automatically 
subdivides into subgroups (groups per mode)



Many Variants

• Discrete Firefly Algorithm (DFA) – can deal with NP-hard scheduling 
problems, TSP, etc. (outperforms ACO)
• A version for image segmentation outperforms (recursive) Otsu’s method

• Chaotic Firefly Algorithm (CFA) – create/use chaotic maps/theory to 
improve diversity/exploration

• Lagrangian Firefly Algorithm (LFA) – can solve constrained 
optimization problems

• Multiobjective Firefly Algorithms

• …and many more



A Sidestep to Discrete Forms



Discrete Metaheuristics

• Discrete (binary) PSO

• Discrete FA (very hard to get right!)



Questions?
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