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Ant colony optimization
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Ant colony system
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Positioning the anis on the nodes
according to some initialization rules
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Applying the selection rules for
choosing the next node for each ant
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Applying the local updating rules
for modifying the selected edges
T
Termination of the—_
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Applying the global updating rules for
modifying the pheromone of the edges and
registering the best observed path
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Flowchart of ACS algorithim.
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Procedure ACO
Initialize parameters and
pheromone trails
for colony:=1 to ncolonies do
for ant:=1 to m do
Generate tour
Compute cost
if cost < min cost
Save solution
10 min-cost = cost
11 end if
12 Update pheromone trails
13 end for
14 Evaporate
15 end for
16 end Procedure
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ACO algorithm.
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Formally the ant-cycle algorithm is:
1. Initialize:
Set t:=0 {t is the time counter}
Set NC:=0 {NC is the cycles counter}
For every edge (i,7) set an initial value 7;;(t) = ¢ for
trail intensity and A7;; =0
Place the m ants on the n nodes




2. Sets:=1 {s is the tabu list index}
For k:=1to m do

Place the starting town of the kth ant in tabug(s)

3. Repeat until tabu list is full
| {this step will be repeated
(n —1) times}
Set s:=s+1
For k:=1to m do
Choose the town j to move to, with probability
p;(t) given by Eq. ()
{at time ¢ the kth ant is on town
i = tabug(s — 1)}
Move the kth ant to the town j
Insert town j in tabug(s)

4. For k:=1 to m do
Move the kth ant from tabu(n) to tabu(1)

Compute the length L of the tour described by
the kth ant

Update the shortest tour found
For every edge (7,7)
For k:=1 to m do

&T;; _ {L% if (4,7) € tour described by tabuy,

0 otherwise

ﬂ’]".;j — f."s’.l"t'j -+ &Ti'i;-;




5. For every edge (i,7) compute 7i;(t 4 n)
according to equation 7;(t +n) = p - 73;(t) + Ax;
Sett:=t+n
Set NC:=NC+1
For every edge (1, 7) set A7;;:=0
6. If (NC < NCyax) and (not stagnation behavior)
then
Empty all tabu lists
Goto step 2
else
Print shortest tour
Stop
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