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Ant Colony System for solving the traveling Salesman Problem
Considering the Overlapping Edge of Global Best Path
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Abstract

Ant Colony System is a new meta heuristics algorithms to solve hard combinatorial optimization
problems. It is a population based approach that uses exploitation of positive feedback as well as
greedy search. It was first proposed for tackling the well known Traveling Salesman Problem. In
this paper, we propose the searching method to consider the overlapping edge of the global best
path of the previous and the current. This method is that we first determine the overlapping edge
of the global best path of the previous and the current will be configured likely the optimal path.
And, to enhance the pheromone for the overlapping edges increases the probability that the
optimal path is configured. Finally, the performance of Best and Average-Best of proposed
algorithm outperforms ACS-3-opt, ACS-Subpath and ACS-Iter algorithms.
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otherwise

if(r,s)E global best tour

For k=1 to m do
Compute Lx // Ly is the length of the tour
done by agent k

End-for

Step 1:
1/ Laiobar-vest 1S the length of global best path by agent
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k
I E pveriapping are overlapping edge(r,s) in a global
best path of a previous and the current

ComDUte Lj;’/{lbéi]’b(.‘b‘/
Compute Eovertapping

Step 2:
// Update edges belong to Lgiopa-nest using Eq.4
// Update edges belong to Epreriapping Using Eq.5

For each global best edge(r,s)
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For each overlapping edge(r,s) ACS-Subpath €ar2]E8]3% A ACS ¢l A
t(r,s,) =((1-a)-7(r,,5,) + ALy i) l) *E 37} Aglolt). ACS-Subpath €alg]&e e k& Xus
/E/ngfdf(l)i the overlapping parameter QAE o et Aglzur AR 9 Zor}t wl B
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Table 1. The experimental result considering the overlapping edge of global best path of the previous and the current
ACS-3-opil1] ACS-Subpathl8] Proposed(duplication) Improved Rate(%) Improved Rate(%)
Known (A B ©) B:0 (A:0Q
Best Average Average Average Average Average
Best . Best P Best pest Best e Best ot
al51 426 4% 4260 4% 4260 426 4260 000 000 000 000
d198 15780 15780 157800 15780 157800 15780 157800 000 000 000 000
2280 2579 2579 25790 2579 25790 2579 25790 000 000 000 000
poo42 50778 50778 506760 50778 50845 50778 508065 000 5746 000 709
atisR 27686 27686 277014 27686 27693 27686 276015 000 5865 000 6429
raf783 8806 8806 88066 8806 8817.7 8806 88135 000 3590 000 6359
prioee 250045 250045 2504872 250045 2506805 250045 254509 000 25 000 6.17
u1080 2404 204257 214%3 21238 204558 1 24154 204468 5833 1941 63,19 708
vmi0s4 280097 23097 BAITT 23039 230844 23097 234195 10000 %63 000 -149
pdo1173 56800 56803 563981 56001 569911 56800 56995 10000 -394 10000 29
d1291 50801 50801 508435 50801 508565 50801 508441 000 2% 000 -141
1304 25098 25098 2534139 25098 2532960 25098 2533146 000 534 000 2131
133 27019 270647 2709353 2707% 270829 270450 2707512 54,86 1926 2787 2500
w1379 56638 56607 567919 56655 567546 56585 567262 1754 24.% 2034 4269
14 152970 15084 153464.1 15365 1535992 152% 1534288 983 2708 1529 714
111577 049 2054 2302 2054 223134 2205 22798 000 5217 000 579
d1655 62128 62149 622735 62128 622310 6128 622409 000 -061 10000 241
vmi748 36556 3HBH 71647 3605 B2 K75 3360675 5149 20,15 3661 D40
uigl7 57201 57260 575005 57280 574419 57263 57442 2152 004 882 2188
103 80450 80468 807259 80453 806884 8450 806138 10000 -183% 10000 4063
0152 64253 64340 644916 64380 645706 643 645078 2076 2077 1020 579
2319 24056 23499 251439 23499 2351176 23499 2351012 000 190 000 481
PR 3780 378994 3796830 378815 3795016 378173 376127 81.9 -076 8.3 1031
pcod038 137694 138046 1334608 13800 1334234 137965 1383809 51.43 583 5091 1042
113795 28172 28806 291067 28800 290819 28791 280834 3667 5854 44,12 B4
fni4461 182566 185227 1856908 185101 18565224 184817 1852074 120 1065 1541 1547
15015 565530 575100 578011.1 572451 5751230 572501 5745438 202 604 262 2178
15084 556045 564650 5667257 563045 565866.3 563429 564879.7 25 183 14,19 178
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Improved Rate

Improved Rate

Improved Rate

Improved Rate

Improved Rate

0.1

TSPLIB

—=— Best —s— Average-Best — Trend line(Best) — Trend line( Average-Best)

0.2

TSPLIB

c-Best — Trend line(Best) — Trend fine( Average-Best)

0.3

TSPLIB

—=— Best —e— Average-Best — Trend line(Best) — Trend line(Average-Best)

0.4

apos

TSPLIB

—=— Best —s— Average-Best — Trend line(Best) — Trend line(Average-Best)

0.5

TSPLIB

—+— Best —e— Average-Best — Trend line(Best) — Trend line(Average-Best)|
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0.6

Improved Rate

TSPLIB

—=— Best —s— Average-Best — Trend line(Best) — Trend line( Average-Best)

Improved Rate

2 MIFEl 2hieEnt ACSHerigjte] Hm

TSPLIB

—— Best —— Avers

Best — Trend line(Best) — Trend line(Average-Best)

Table 2. The comparing the proposed algorithm with ACS-Iterf9]

0.8

TSPLIB

—=— Best —s— Average-Best — Trend line(Best) — Trend line( Average-Best)

TSPLIB

st — Trend line(Best) — Trend line(Aver

ACS-ter9] Proposed(duplication) Improved Rate(%)
Known Best (A B (A:B
Best Average—Best Best Average—Best Best Average—Best

eil51 426 426 4260 426 4260 000 000
d19% 15780 15780 157800 15780 15780.0 000 000
a280 2579 2579 25790 2579 25790 000 000
pchdd2 50778 50778 50860.1 50778 50806.5 000 65.29
atts32 27686 27686 27702.5 27686 27691.5 000 66.67
rat783 8806 8806 88132 8806 88135 000 417
prioc2 250045 250045 259563 250045 254509 000 19.90
U100 224094 224241 2246295 24154 224463 5.18 30.16
vm1084 239297 239297 23939094 239297 284195 000 -1963
pcb1173 56892 56893 56987.3 56892 5699 100.00 -808
d1291 50801 50801 50841.8 50801 50844.1 000 564
1304 252948 252948 2534065 252048 2533146 000 2004
11323 27019 270254 2707588 270450 270751.2 -356.36 1.36
w1379 56638 56683 56751.4 56635 56726.2 6.00 22
uld® 152970 153260 153457.7 153236 1534288 828 593
fl1577 22249 22255 223263 220 222798 1667 60.16
d165% 62128 62220 623936 62128 622409 100.00 5828
vmi743 336556 336834 3371929 336735 336967.5 3561 3639
u1gt7 57201 57251 57379.1 57263 57442 24,00 582
2108 80450 80466 80637.1 80450 806138 100.00 1245
w1 64253 64353 64509.7 64332 64507.8 200 1.74
2319 234256 234929 2351094 234929 235101.2 000 0%
pr23P 378032 378575 3799635 378173 3795127 7403 2834
pch3038 137694 138889 139333 137965 138380.9 77.32 5822
fI37% 28772 28859 292887 28791 289834 78.16 5009
nl4461 182566 186092 186466.8 184817 1852074 36.16 3229
15915 565530 574694 577917.1 572591 574438 295 2123
15934 550045 566669 568920.8 563429 564879.7 30.50 31.39
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