: The Ant System Algorithm
Advanced ACO e

For each ant

Algorith mS Choose a random starting city

While tour is not complete

Select next city using random

Leonardo Bezerra proportional transition rule
leonardo®@iridia.ulb.ac.be
Leslie Pérez-Caceres
Iperez@iridia.ulb.ac.be End for

End While

Update pheromone information

End for
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Successors and Extensions of the AS MAX-MIN Ant System (MMAS)

O MAX-MIN Ant System (MMAS)
a only Lteration best or best-so-far ants

update pheromowe

0O ownly iteration best or best-so-far ants update pheromone
O Pheromone trails have explicit upper and Lower Limits

O Pheromone trails tnitialized to upper Limit Tij (1-p)- Tij V(i)

O Pheromone trails are re-tnitialized whew stagnated Tij — Tij + AT%CSt V(z', j)

O Awnt Colony System (acs) 1 :
, % e 7 best __ = if G,TC(i,j) eT eat
O Pheromone is also updated while building solution AT = i ;
0 0 otherwise
O ownly iteration best or best-so-far ants update pheromone
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MAX-MIN Ant System (MMAS) MAX-MIN Ant System (MMAS)

O Pheromone tratl values are swbjec’c to bounds . s
O Pheromone trails are retnitialized:

Tt O Whew the algorithm converges;

O whewn no meroveol soluttons has been
generated for a certain number of
consecutive tterations.

= 1 i = 1
R p- Lopt Tmaz = p- Lbs
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Ant Colony System (ACS) ACS - State Transition Rule

O A.k.a. psewdo-random proportiowa!, rule:

Q Three main ideas: O with probabiLitH qor exploitation ;

O Pifferent O with probability 1 - g, biased exploration

O Different

O New { arg max;c (7 -nfj) if ¢ <qo (Exploitation)
j =

I otherwise (Exploration)
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ACS - Global Update Rule

ACS - Local Update Rule

O Pheromone wmodified only on edges of the O whtle buLLalmg,a’soLutww each ants updates
best tour so far pheromone on Visited edges:

rg e (L= p)omy W(67) €T g & (1= p) 7ig + 70
Tij < Tij +p- ATY (i, 5) € T

1 O This wpdate rule tntroduces diversification
bs
where Arij = Tbs
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ACS - Pseudocode

Loop
Randomly select starting cities
For step=1 to f#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
Until End condition
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