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Swarm Intelligence 

Åmimics behaviors of social animals (e.g., ants and bees),

Åexploits information exchanges among individuals in the
group to achieve intelligence.

3
Ant Colony Optimization The Bee Algorithm



Particle Swarm Optimization (PSO)

ÅA type of swarm intelligence; simple but effective

ÅWide range of applications (e.g., neural architecture search)

ÅThe update of the swarmcan be extremely slow
Ádealing with high dimensional problems
Áhaving to use a large number of particles
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Research papers with PSO
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Key Steps of PSO

Åswarm initialization 

Åswarm evaluation

Åpbestand gbestupdate

Åswarm update
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Bottleneckof PSOτBreakdown 
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The PSO Algorithm

ÅTheƎƻŀƭ ƛǎ ǘƻ ŬƴŘ ǘƘŜ Ǝƭƻōŀƭ ƻǇǘƛƳǳƳ ōȅ the particles.

ÅEach particle has a velocity (○) and a position (▬).

○ ○‫ ὧ■░ἄὴὦὩίὸẗ▄ ▬ ὧ▌ἄὫὦὩίὸẗ▄ ▬ ρ

▬ ▬ ○
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o :‫ particlemomentum
o ὧȟὧᶰ πȟρ: random weight vector
o ■░ȟ▌░: preference to explore locally/globally
o ▄ ρȟρȟȣȟρᶰᴙ

Figure 1: Updating position and velocity of i -th particle


