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Abstract Recently(] nature-inspired metaheuristic optimization algorithms such as Artificial Bee Colony Algo-
rithm (ABC) is developed. ABC is based on the feeding behavior of bee herds. ABC can not solve for time-varying
function. In this studyd we offer a new ABC for time-varying function. We propose ABC in which the scout
bee is improved probability by normal distribution. We compare the best solution with ABCO previous method
and the proposed method. Object function which optimal solution moves circle of shape is used. We investigate
characteristic of proposed method according to variance of normal distribution. Best value and orbit of solutions
for proposed method are better than those of other method.

Key words Artificial Bee Colony AlgorithmO Optimizationd Swarm Intelligence

gbobobobobobobooooooooobobobo
oooooooo.

1. 0000

goooooooboooooooooooobooooooooo.
gooooooooooobooooooobooooooboboooo
ogboooo ooobooooooooobooooooon.
gooooooooooooboooooooooooboboooo
gooooooooobo.ooboobooboooboooobooo
gobobooooooooooobooooobOooobooooboooo
goooooooocooboooboobo.obobooboooboo
gobooooooooooobooooboooobooooboooo
goooooooocoboobo. boobooboooboo

00000000000000000000000000
000000000000000000000000000
000000000000000000000000000
0 (ACO)00D00O0D0 (PSO)00DO00O0D00O0D00
0 (ABC)DDDOOODDO00 (FA)ODOOOOODO (CS)[1]
00000000000000. 0000000000000
0000000000000000000000000000
00000000.0030000000000000000
000000000000000000. 000000000

-37-

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

goobooboboooooooobooboobobobooboooobobobooooooon

Copyright ©2019 by IEICE



OABCOUODOOODOOOO. ABCOOUOOOOODOOOOO
00000.000000000oO0ODoO0oD0O ABCOooOO
goboooooooooobooobooooobooobooOoo
0000 ABCOOOOOOOOOODOOOOOOOOOOO
O00ooooooooooooO ABCcoOoooooooo. O
gooooooooooboooboooooboooooboboooo
goboooobo.boboo bboooooooobooocooobooo
goooooo.

gobood2.0000000000D0C000O0O000O0O0O0
oobs.00oooooooboooboooboo4. 0000000
goooooO.oooos.000booobooboooooo
gboe.0ooooon.

2. 0000OO0OO0O0OOOOO0OO (ABO)

0000000000000 (ABC)ODOOOOOoooO
0 200500 Karaboga Dervis 00O OO0OO0OOOOOOOOO
0000 [2][3. ABCOODDOOOODOOoooooooooo
0000000004 ABCOUO3000000 (DoOooOo
0000o00o00)00oD00oUOoo. ABCoOooooo
ooog.

StepO.

000000 n. 0000000 000000000 N =
ne+n, 0000000000 the 00O0O.

Stepl.

(1);0000000 i, OOODOOODOO.
(2000000000 DD0OO0O0OD 00 ((M)DODOOOO
0o0oooooog s,o0o0o0o0o0000.

Step2.

(1)0o0o0oUD0O0 OO (2)0o0oooUoOooooo
oooog.

(2)0o000oOoUOooLoOoUDUOOOO.

step3.

(1)step2000000000O0O0OOO p;, 00 3)O0OOOO
O.

(2)00 p; 0000 % 0000000SteplOO0OODOODO.
step4.

0000ooooooooooooooon.

stepd.

000o0oooooooooooooao.

Step6.

step 100 stepb OO0 OO0OOOODO.

000 000000000000 O0O0OoOoUoUgooog.

1

- ; N >
fo= ] Trgy eE=0 1)
1+ |g(xs)]  otherwise
vy = { Zih + &(Tin — Tmn) ifj =.h @)
Tij otherwise
pi = fi/Y  fa O (3)
i=1

O000g(x;) D000OO0O0O0O. ABCODODOOOOOUOOO
ooboooo 1000,

| Initialize various value |

I The search by employed bee |

| The search by onlooker bee |

| The search by scout bee |

01 ABCOOOOODOOOODODOOO.

3. 000 (5

000 ABCOOOOOOOOOOOOOOOOOOoOooo
oobO.0b0o00ooOo0oobO0ob0oo0ooooboocoboooooo
oooooooooooooooobooooooo.gooooo
gooooooboooobooooboooooooboooooboo
oboooboooooooobooooodooobo. obooooo
goboooooooobooooboooooooboooooboo
goboobooooboooooboooooooooboobo.ooo
goboooooooobooobooooooobooooDooboo
OO0 (ABCTV)0OOOUOOU. ABCTVOUOOUOOOooOO
o2000.

| Initialize various value |

| Re-evaluate present position |

| The search by employed bee |

| The search by onlooker bee |

| The search by scout bee |

02 ABCTVOUOOOOOOO.

ABCTVO 20000000000000O0OO0OOOOCOO
gb.1000000000000b00o0o00ob0obooboooo
oobooobO.0b0o0obO0oobO0ooboob0oo0ooooooo
go.2000000000000DOCO000O0O0O0DODOOO
oobooooOoo0ooOoO0. ooboooooooooooooa
gboboooooooooooboooo.oobooooood
goooooobooooobooooboooooooboooooboo
goboooobooboooboocoooboooooooboooooo

-38-



gooooooboooobooobooobobooboooooo. o
0200000000 ABCTVOODOOODOODOOOOO
gooocoooo.

4. 0 00O

ABCTVOOOOOODOODOOODOO0ODOO0O0O0000DO
000000.6) 00000000000000000000
000D0000000000D000000D0000.000
0000000000000000000000000000
00D0000. 000000000000000000000
0000000 ABCOOOODOOO. ABCTVOODODOOO
000D00000D0000.00000000000000
0000000000000000000000000000
0000000000D0000. 0000000000000
000000000000 (PSO)000000. PSOOOO
000 (4)000.

Vij = Tij + ¢(Ti; — Tkz) + Y(y; — xi5)0 (4)

y; 00000000000, 000000000B000.PSO
goboboooooooooobooobOoobooooboooo
g3b000ooooboooooooooooo.oooooo
goboooboooooooobo 2000000000000
O0O0.0000000000000D0 ABCO PSOOOO
gobooooooobooooooooboo.

vy = { Zih + O(Tin — Tmn) +V(Xp — Tin)  j= h(5)

Tij ooo

0 [00C000000D000 COOUDObDUOD.ODOO
0000000005000 C(0.50 1.00 2.00 3.00 4.0) O
gooa.

5. DO0DOODOODOO

0000000 500000000000 ABCOABCTV
gobooooooooooobooobooooboooooboooo
gooooo.

5.1 000000001

gobooooooooooobooooboooooooooa
00000000o0O0oO0Uo0oooOO (6)Do0oUoDooO
ooooooooo.o(e)ooooo 3000,

(x1 — 250 — 125 sin ak)?

2. 402
(w2 — 250 + 125 sin ak)? (©)

a 2. 402 )

g(z10z20k) = 1 — exp[—

000 (p)o0oooUo0oooooUooooouooon 30
goboooooooooooboooobOoooboooooboooo
O0000o000. Doo0o00UO0 00000 (za0x)
= (2500250) 00000000 125000000000000
(2r/e)00000000DO0OO0O. kKOODOUDOUOOODOOO
gobooooooooooobooooboooobooooooo
gbooo. «00oboo1oobocobobooooboooboo

03 O (6000,

gbo.0coobobooboooooboobOoboooobooooDo
og.

Ne = No = 500 %mae = 1000000 (7)

oboooooOoooo 2000b000b0o0oocobooon.
010000 ABCOABCTVOOUOO 500 coOoOoooO
00000000000 0UO0. 0001007000 «0.010
0.050 0.100 0.150 0.200 0.250 0.30) 000000000
O000.0 100000000 ABCTVOOOODOOOOO
O0000ooO0o0ooooooooCc=3000000000
goboooobo. 0boboobobo0ebO00ObOO0O0oobOOoooo
obooooboooboobooobodo. oot «Oouooboboo
gobooooobooooboooboooooobooooDooboo
gobooooboooobobooobooooooobooooDooboo
ooooo.

5.2 JOOOOOOO 2

goboooobooooooooboooobooboooooboboo
uoboooOoooooooo. ooooobOoOoooOoooo
goboooooooo. obooooooobooobo 3000
oobooOoooOooooOoooooooooO. ooooooo
oooooooooooo200000. 0000 20000
o3boboooboooobobooooooooo 405060000,

0O 4 Sphere function.

Ay » ]

!
1A
:';1\ Yt

p TR '

0 5 Rastrigin fuction.

-39-



01 0O000obO0o0o0ooooooooboo

o 0.01 0.05 0.15 0.20 0.25 0.30

ABC 1.08e-08 | 1.11e-06 | 4.11e-06 | 4.51e-06 | 3.12e-06 | 4.55e-06 | 6.08e-06
ABCTV 4.12e-07 | 3.34e-06 | 9.96e-05 | 7.33e-05 | 2.96e-04 | 1.43e-04 | 2.77e-05
0000 (C=0.5) | 2.26e-07 | 6.47e-06 | 6.75¢-06 | 3.33e-05 | 2.62e-06 | 6.53e-06 | 1.56e-05
000D (C=1.0) | 9.21e-08 | 3.84e-07 | 3.90e-07 | 6.39¢-06 | 5.94e-06 | 1.07e-05 | 5.96e-05
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000D (C=3.0) | 4.28¢-09 | 4.28¢-09 | 3.52e-06 | 1.05e-05 | 9.34e-07 | 4.01e-07 | 7.16e-06
0000 (C=4.0) | 4.31e-08 | 1.18¢-06 | 1.99¢-06 | 1.06e-05 | 3.16e-05 | 3.88e-06 | 1.56e-05

02 00000000

function Name

D .2
n=1%n

Zle(:t% — 10cos(2mzy) + 10)
20 — 20exp(—0.24/1/n Z"D;l z2 +e—exp(l/n Zle cos(2my)) | Ackley Function

Sphere Function

Rastrigin Function

0 6 Ackey fuction.

goboooooooooooboooboooooboooooo
goooooooboo.0boboooboob oOobOOODOO
gooooooooooooobo11000000. booobo
000100 cC¢c=30000000000000000C0CCOCO
oo0o Cc=3000000000003000.

03 0D0O0O0O0O0O0000ooooooDbDbD

dimention | 10 30 50
Sphere 0 6.44e-243 | 6.11e-48

Rastrigin | 17.39 92.80 189.34
Ackley | 12.11 19.23 19.94
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