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The Effects of Diversity Control Based on Random Selection
in Ant Colony Optimization

YOSHIYUKI NAKAMICHI' and TAKAYA ARITAt

Optimization inspired by co-operative food retrieval in ants, known as Ant Colony Opti-
mization (ACO), has been unexpectedly successful. One of the most important factors to
improve the performance of the ACO algorithms is the complex trade-off between intensifica-
tion and diversification. AS;.qnk, which is a sophisticated version of ACO and is currently one
of the best ACO algorithms, can explore better solutions by ranking the amount of artificial
pheromones, but at the same time, tends to decrease the diversity in exploration. This paper
refers to the investigations into the effects of controlling the diversity by adopting a simple
mechanism for random selection in ACO. The results of the computer experiments have shown
that this mechanism can generate better solutions for the traveling salesmen problem than
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Fig.3 The number of unique tours generated by elite
agents.

Number of unique routes
w
T
.

600 800

400

t
(a) Total

1000

AcCoOO0OO0poUoOooUooOoOoOoooOooOoooooO

Number of unique routes

2943

gbooooooobooobooooboobobooon
gbobobooooouoooobooobooooobooo
oooooooooooooooooooooooo
gooooboooboooboooooocobooooooon
oogd
gooooooooooooooobon0ooos0n
oooel0ODOOODOOOOOOO SO0000O0O
gooooodoboooobooooooobooooooon
goobooogoolbbboOooooboooooood
goooboooooooobooooboooooon
oboooboooooboooooooboooooboo
obooooboboooboooobooobooobocooooon
oooooooooooo

4.4 OOO0OO0OOOOOOOO
goooocoboooobooooboOoooobooobooo
0200000000

o JODDOOODOOOODDODOOOOODODOO

good

o HOODOOOOOOOOOODLOOODODOOOO

obooooboobodooobooodoboooooog

gbooooooooooboooooo
ubo2000000000000000b00000
gbobooooobooooboocoboooooooonoo
oooooooooooooooooboooooo
oboooooooooooooboobooono 0.05
goo0o00oooooboob
gooboooooboobooooobooobOooD
oboodoooooooboooooooooobooaoa
doooooooooooooooooboooog

1
0 01 SRR AL ALY A L0 \HH“ LA AR HHHHH}\“HH Ll
0 200 400 600 800 1000

t

(b) Random Selection

04 0O000D0OOOOOO0DOOOOCOOOOOOOOOOOOOODOOOOOOOOOO0 o.010
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