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A Proposal of GA Using Symbiotic Evolutionary Viruses and Its Adaptive Infection Technique
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Yoshiaki SAKAKURA, Graduate School of Science and Engineering, Ritsumeikan University
Katsuari KAMEI, Computer Science, Ritsumeikan University

In this paper, we propose an unique genetic algorithm (GA) using symbiotic evolutionary viruses and discuss about its adaptive
infection technique. Our ideaisbased on the scheme theorem. Generally, the search mechanism of GA isthat genetic operations
build schemes. However, it is difficult for genetic operation to deal with schemes directly. Our idea have both of genetic
operations and virus operations which directly deal with schemes. Also, we apply the proposed GA to an optimal search
problem, and show that solution search capability of the proposal method is better than that of SGA (Simple GA).
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Tablel Simulation parameters

Gene cording Gray cording
Selection Roulette selection
Crossover Two point crossover
Mutation Bit revers mutation
Population size 100
Gene length 100
Crossover rate 0.9
Mutation rate 0.01
Termination condition 1000 generations
Number of infection times 5
Minimum virusvalue 0.1-10°10
Parameter C' 100

0000 virusvalue O virusvaluerD virusvalue), 0 0
0 0 0 Owvirusvaluey < wvirusvalue, 00000000
virusvaluer, — virusvaluek! < virusvalue), - C 000
00000000000 000DOOoCcooonoooonoonon
goddoooooobooobooooobooooooo
00000000wirusvalue 000000000000
oooo

30022000000000000000000DOD0OO0OO
000000 virusvalue 00 000000000000
Jo0o00oo00b0o00o0DOooobOOobDOo0oo0 10000
000D0O00DoooOoooo0d virusveluedOOOOO
Jod00o0d0obDbObOO0000o0obobooOoboO0oOoOooOoo
oooo

4 00 230000000000 00D0DOOOOOOO

ooooool1o0o0000000000000000000
00001000000000000000

33 GAOOOODOO 000000 GAODOODO Fg40O
O00Fg4000O0OO0OD GAODODOOODOODOOODOOOOO
gobooooooooboooooboooboboOooobooboOoooo
goboooboooboooboobooobboooboobooooDo
gobooooooooooooo

4. 0 0O 0 O

41 0000 000000000000000000
0000000 SGADDOOODOOOONDOOONONOOO
000000000000 0000000000000000
0000 SphereD 0000000000000 000 Eq50
000000rO0000000000000n=1000000
O00000-511< 2; <5120000

n

fl@)==> (zi+1) ®)

i=1

00 GcGAOUODODO0OOO0OOODOOO0OO0O0OO0ODODOOO0O00 Tabe
10000000 number of infectiontimes 10000000
00000000minimumvirusvaelue 0 000000000
go0o0o0oobo0oooo0oooooooooooooonoaon
ooo

42 0000 FigbOooOoOoQo sGAOOOO0OOOOO
000000000000 bOoOoO0o000ooosGAOOOoOooa
O000000oO00o000bobobOo0oeooonobbooooo
000 sScAD00000000O0OO0OO0OO00OoOoonng Figed
0000 fixedvirusesOOOOOOOOOOOOOOOOOO
OO00oO00o00O0o0o00o0oo00oob00ooOo0oooooooboaoo



go0o0o0oo0obo0ooo0ooooooooooooooooaon
0000000000 Fg700000OO0O00OO0OOODOOO
000000 virusvalue O minimun virusvalue 0 00 00O
O0000000000000000000000000 4000
O0000000oo0U0DoU0UoooooonO Fg8OOOO
00000000000000004d virusvalue 0 minimun
virusvaelue 0 000000000000 O0O0OOOOOOO
go0o0o0oo0oo0ooooooooooooooooooooo
0000000000 00000o000o0o0oooooobooo
gooooobo0oooo0oooooooooooooooaon
gooodoodooooooooooooooooooao
0000000000 mimimumvirusvaelue 100000000
gooo0oo0oooooooooboooooooooooa
00 virusvalue O minimunvirusvalue 000000000
oooo

5 0 0O O

oooooO000000000000 cGAOOOOOoooo
goooooooooboooooboooobooooooooon
gobooooboobooobooooooboooboOoOooboooooDo
gobooooboooboooooobooobbooooooobo
ogoooobooooooooooboobooooooooboDboobo
gboboooobooboooboooboobooobboooboooooo
goboooboooboooobooooboooboooooDo
gooooo

goooad

(1) D.E.Goldberg. Genetic Algorithms in search, optimization and
machine learning, Addison Wesly, 1989

(2 OO0 Or'ooUOoOooOoooT, 0000, 1993

(3 DODOODoOoOUOO"0LOO0ooO0OoooUOOoooOoooooooT,
017000000000000O0CO0O00O000, pp.94-97, 2001

(4 0000 0000’000000000000 GAOOOOOO
000000"0460000000000000000000
0000, pp.467-468, 2002

(5 00D0DO00 0000 0000000000000000000
0000000000000000",00000000000,0
3400 50, pp.408-414, 1998

(6) DOODDOOUDOUOODODOODODUOOOODOOT™ODOO
ooboooooOoO0ooooOoOooooOor,oco00ooooooo
0 3500 110, pp.1438-1446, 1999

gene position gene position

v, A - BN
v, 4 - I
.

L]

4 o BEENN R4 - B
L]

L]
L]

Fig. 1 Viruses

o - .
v
Tdividual m |
D

k

Fig. 2 Thelnfection

| begn |
——

| Selectindividual |
¥

| Select fixed vimises |
v

| Selectvims |
¥

| Propagate vimuses |
¥

| Evaluate vimuses |

v
no

yes
| end |
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