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Solution manipulation

¥ =T swaps of =* based on
pheromone matrix

= = Local search method based on
Simulated Annealing (=)

If f(==3 < f(z5 Then

The best solution ©* = m**

Pheromone trail updating
Update of pheromone matrix

Diversification
If n/2 iteration have been performed
without amelioration of = then
Diversification

Ptint the best permutation and stop
Empty the tabu lists of all the ant
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Initialization
Generate m initial solutions, each one
associated to one ant
For k=1tom
Repeat { for each location}
Choose, with probability given by
equation(2), the facility to assign
From those not yet assigned.
Put the chosen facility in the tabu
list of k™ ant
Until the tabu list is full

Improve m initial solutions with the local
search method based on SA
Let m* be the best solution
Initialization of the pheromone matrix F
For i=1 to I™ (1™ =n/2)

For all permutaions ¥ (1=ks< m)
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Stepl

c=0;
Determine the initial permutation (=*),
initial Temperature (To), last temperature
(Ts), a cooling proportion (r);

Step2
Create a new permutation [?rj_jfrom

current Permutation(7 ) by using
Selected Neighborhood mechanism;

A= f((m,) = F(m);
If A<< 0 Then

T = T,

Else if random (0.1)< exp (— ﬁ,’Tj Then

T,

Step3

Tc+1 = Tc/ (1+ Tc);

C: =Cc+1;

If cz=k Then Stop;
Else Go to Step
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Best Value of
TS SA GA ACO Proposed
Problem | KNoWN | (gap)ia] | (eap)Is] | (eap)is] | (@epie] | PR | Ant(gap)
nug20 2570 0.911 0.071 0 0 2570 0
nug30 6124 0.872 0.121 0.007 0 6124 0
sko4?2 15812 1.116 0.114 0.003 0 15816 0.0002
sko49 23386 0.978 0.133 0.040 0.027 23406 0.0008
sko56 34458 1.082 0.110 0.060 0.001 34558 0.002
sko64 48498 0.861 0.095 0.092 0.041 48578 0.0016
sko90 115534 0.748 0.227 0.196 0.136 115534 0
tai20a 703482 0.246 0.716 0.268 0.255 705622 0.003
tai30a | 1818146 0.286 0.907 0.439 0.454 | 1844186 | 0.0143
tai3ba | 2422002 0.355 1.345 0.698 0.440 | 2462768 | 0.0168
tai60a | 7208572 0.831 1.395 1.159 0.964 | 7359954 0.021
tai80a | 13557864 | 0.467 0.995 0.796 0.362 | 13768756 | 0.0155
wil50 48816 0.504 0.061 0.032 0.088 48856 0.0008
Ll Ve 5lam lawgie job 4 plaial slotiged (59, odal Comis gl =Y Jgur
Best Value of
Problem known TS(gap) | SA(gap) | GA(gap) | ACO(gap) | Proposed Proposed
Ant(gap)
value Ant
bur26a | 5426670 | 0.0004 | 0.1411 | 0.0120 0 5426670 0
bur26d | 3821225 | 0.0015 | 0.0056 | 0.0002 0 3821225 0
bur26e | 5386879 0 0.1238 0 0 5386879 0
bur26f | 3782044 | 0.0007 | 0.0.1579 0 0 3782044 0
bur26g | 10117172 | 0.0003 | 0.1688 0 0 10117172 0




bur26h 7098658 | 0.0027 | 0.1268 0.0003 0 7098658 0
chr25a 3796 6.9652 | 12.4973 | 2.6923 1.2448 3796 0
els19 17212548 0 18.5385 0 0.7764 17212548 0
kra30a 88900 0.4702 | 1.4657 0.1338 0 88900 0
kra30b 91420 0.0591 | 0.1974 0.0536 0 91420 0
tai50b | 458821517 | 0.2943 | 0.8107 0.2142 0.2475 | 458821517 0
tai60b | 608215054 | 0.3904 | 2.1373 0.2905 0.2258 | 608215054 0
tai80b | 818415043 | 1.4354 | 1.4386 0.8286 0.8214 | 818415043 0
Pgdos drale nj O)go 4 @liiny () 5l odel s Dlsz 5 Cloz n e G SST
\)
Gap = (Best known value — Solution value) / Best known value
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