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The Ant System Algorithm

For #iterations
For each ant
Ehcesciia Eandoms Sitar el ACat ey
While tour 1s not complete

seleeckb nexXtaclity Using ramndem
DIee e et eine st clnshbis el et e

End While

End for

Update pheromone information

End for
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Successors and Extensions of the AS

O MAX-MIN Ant System (MMAS)

ownly teration best or best-so-far ants update pheromone

]
0 Pheromone tratls have e)qaLLc'Lt upper and Lower LLmatts
.

Pheromone trails tnitializeo to upper limit
O Pheromone trails are re-tnitializeo whew stagwnated
O Awnt Colony System (ACS)
O Pheromone is also updated while builoding solution

O only iteration best or best-so-far ants update pheromone
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MAX-MIN Ant System (MMAS)

O owly Lteration best or best-so-far ants
update pheromone

o Sl ol e

Tij < Tij -k ATZ-bet \V/(Z,])

[/

0 otherwise

1
A best _ { if arc(z,j) € gploeer
0
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MAX-MIN Ant System (MMAS)

0O Pheromowne tratl values are subject to bounds

Tmin = T4 - Tmax
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MAX-MIN Ant System (MMAS)

O Pheromone trails ave retnttialized:
O whew the algorithm converges;

O when no mero\/eol solutions has been
generated for a certain number of
consecutive Lteratlons.
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Ant Colony System (ACS)

O Three main toeas:
O Different
O Different

J New
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ACS - State Transition Rule

O A.R.a.pseudo-random. pro‘aortﬁowal, rule:

0 with probabLLLtg Ao, explottation ;

O with probability 1 - q,, biased exploration

{ arg max;eak (75 - ng) if g <qo (Exploitation)
] i

J otherwise (Exploration)
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ACS - Global Update Rule

O Pheromone modified only on edges of the
best towr so far

T = = @l Wi g E 2
T S ATZ%S \V/(Z,]) & Tbs

1
where ATZ-b]fS = e
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ACS - Local Update Rule

O whtle building a solution each ants updates
pheromone on visited edges:

Tij%(l—ﬂ)'Tz'jJr,O'To

O This update rule introduces diversification
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ACS - Pseudocode

Loop
Randemilsysssiedicce s Eatr EiEnes @il tiles
For step=1 to #cities

For k=1 to #ants
Apply the state transition rule

Apply the online trail updating rule

End-for
End-for
Apply the offline trail updating rule

Un talivE e S eonic it ton
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