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1. Initialise population with random solutions.

2. Evaluate fitness of the population.

3. While (stopping criterion not met)
//Forming new population.

4. Select best m sites for neighbourhood search.

5. Recruit bees for selected sites (more bees for
elite e sites) and evaluate the fitness.

6. Select the fittest bee from each patch.

7. Assign remaining bees to search randomly and
evaluate their fitness.

8. End While.

(Ghanbarzadeh, 2007) Joud) dapylgsd Lt 5801 (1) oy JSC2
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@:53‘ u-l‘ 5 L) j;_\ N b jl\ 3. While (stopping criterion not met)

//Forming new population.

N —

. X 4. Select best m sites for neighbourhood search.
43“’0"‘} 5. Recruit bees for selected sites (more bees for

e R, . . elite e sites) and evaluate the fitness.

O ALl k) B (V) - Jg““ﬂ o 6. Select the fittest bee from each patch.

7. Assign remaining bees to search randomly and
evaluate their fitness.

8. if (n-
1)>m)&&(av2<avl)&&(k>avg_itr_now/2))

Y= - 7 n=(n-1);

if(m-1>e)
m=m-1;

end

I if(n2-1>n1)

il n2=n2-1;

o} end

10 end

e 9. End While.
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Initialise population with random solutions.

. Evaluate fitness of the population.

3. While (stopping criterion not met)
//[Forming new population.

4. Select best m sites for neighbourhood search.

5. Reecruit bees for selected sites (more bees for
elite e sites) and evaluate the fitness.

6. Select the fittest bee from each patch.

7. Assign remaining bees to search randomly and
evaluate their fitness.

8. if

((m>m+e)&&(av2<avl)&&(k>avg_itr_now/

2))&& (rep>=num_movement)

N =

n=m+e;

if(m-1>e)
m=e+1;

end

if(n2-1>n1)
n2=nl+1;

end

end
9. End While.
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No Function Name Interval Function Global Optimum
flx,y) = 3(1 — x)2e¥* -0+ — X(0.2249,-1.626)
1 Peaks (2D) [-10, 10] 10(§ N ys)e(_XZ7y2) _ 1/36(,(,”1)2,),2) — 65511
A(xy, %) = 14 (% +x, + 1)2(19 — 14x, + 3x% — 14x,
+ 6x,x, + 3x2 X(0-1)
2 Goldstein & Price (2D) [-2,2] B(x1,%,) = 30 + (2x;—3x,)?(18 — 32x; + 12x? + 48x, f=’3
—36x,x, + 27x%) -
f((xy,x,) = AB
fx1x2)=a*(x(2)-b*x(1)? +c*x(1)-d)? x(-22/7,12.275)
. +e*(10-1ff)*cos(x(1)) +e x(22/7,2.275)
3 Branin (2D) ['5, 10] a=1.0,'d=6.0,‘£’=10.0,'b:5.1/(4-0*}717)/ x(66/7,2475)
c=50/pi; f=10/(8.0*pi); f=0.3977272
4 Rosenbrock (2D) [-10, 10] f(x1,x2)=100 * (x(1)2 - x(2)) 2+ (1 - x(1))2 ‘\;Ci ’01)
i=4 i=4
5 Griewank (4D) [-600, 600] — 2 A xi=0
) flo) = MZ(M) DCOS( T £=0.3977272
i=4 = =
2y2 2 x(1)
6 Rosenbrock (4D) [-50,50] flx) = Z 100(x;41 — x2)2 + (1 — x;) =0
i Xi= 420.9687
. i=420.
7 Schwefel (10D) [-500,500] | f(x) =— Z x; sin (y/|x;]) f=-418.9829
8 Hypersphere (10D) [-100, 100] | f(x) = Z x? );;00
i=1
Awgydadt Jlglt Jo dddaall Joudt dusylge Jailug () @By Jgued)
Function 1 2 3 4 5 6 7 8
Parameter
n 30 30 30 30 60 60 100 100
m 10 10 10 10 25 25 50 50
e 5 5 5 5 10 10 25 25
nep (n2) 15 15 15 15 30 30 60 60
nsp (nl) 8 8 8 8 15 15 30 30
ngh 0.02 0.001 0.1 0.024 10 0.1 0.01 0.1
e_threshold 0.0001 0.00001 0.0002 0.00002 0.05 0.02 0.0001 0.05
s gybad! Bl J1gl) o ddlisealt @ a1 dds &FE (M) (.5, Jgued!
Fu?\lc;lon Standard Algorithm Bees-n-Linear Bees-n-Adaptive
Success Mean Mean | Meant Success Mean | Mean | Meant Success Mean | Mean Mean t
eval std (sec) eval std (sec) eval std (sec)

100 2279.1 816.6 0.118 100 2059.9 | 662.3 0.096 100 1660.4 | 482.7 0.096

100 5147.8 1556.9 0.197 100 4539 | 1123.1 0.187 100 3825.5 | 1112.1 0.171

100 1982.1 1149.1 0.114 100 1932.6 | 1122.9 0.102 100 1851.5 [ 1092.1 0.096

100 10404.7 | 35553 0.583 100 8765.9 | 3039.9 0.414 100 7721.3 | 2432.7 0.43

100 171084 | 95626 10.75 100 156037 | 98262 10.245 100 155134 | 91852 9.07

0|\ | [ [ | =

100 285246 | 97214 17.49 100 270532 | 96494 16.71 100 251403 | 95315 11.91
100 22916 11951 3.528 100 20076 | 11399.7 2.57 100 12134 | 6817.3 2.08
100 161330 | 17333.8 | 19.85 100 148214 | 13360.6 15.8 100 108603 | 11391.7 10.68
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N ) o gta § G B Jul I G 3
oY 4y b eIl s Hypersphere 21! J:-T o
46.2% iy o S
Jans o 5,0k Ualaz (4) o3, S8 o m
AU I e dalzll Gl w il Ol e sie
Y o2l (DI @5, x 2l i o (2D sad)
03 o2 skee VI el il Ol e sde Lo s
LS comdadl ikl WLV Leg sl
sde oo B, Uz (V) o3, U8 o m
il sl e dalsl) Gkl il ol
IS 3y Glal sydey chuwsy cda)l o)
sl 1l Wi cpopdd) iy Jall OF ad pdSCadl
ALY 23l e

e WSO S - [PV P WS T W PP

by JS ol oo B bl pos £ LS
Ol ad JEll Jorw Jab . ooy Bold 3elé Lz
& Peaks DI 8| o sde Lo gl L3 Jal
f = & aSdl HolBY iy b alusel; 1660.4
iyl aludealy 22791 Lyl ded Je Jgaadd
L,,J@ 27% i Ld s O ¢l Eal )
k! F 43 std g leal) G123 Lo s 1l
S oY Ay b sl L3 sl e
b Jo Jyadl ¢ oo 4827 Lajlidey
s Wy ciwldl) Dy kll (T e 816.6 Ls yluie
L5 41% 4t L s O
Foam Ll ey bl il U
oPBY! Bk alasial dod Ladl e Jgad
Jyadl & G 3 a5l 0.096 s jlaiey ASI
k)l ol e BB 0118 Waliie ded e
.@ﬂm%@@ﬁuoiwmj‘@w\
G O Bylas (8) (B, Jeadl o m
LAY Jaus 20 5 @etd) Ol o 3 Lo gie (3 )
OS] vkl e 2l e sty (gl

& Byle el ey ) e e (£) oy e

Bees-n-Linear Bees-n- Adaptive
Function No
Mean eval Mean std Mean time Mean eval Mean std Mean time
1 9.6% 18.9% 19% 27% 40.9% 19%
2 11.8% 27.9% 5.1% 25.7% 28.6% 13.2%
3 2.5% 2.3% 10.5% 6.6% 5% 15.8%
4 15.8% 14.5% 29% 25.8% 31.6% 26.2%
5 8.8% -2.7% 4.7% 9.3% 3.9% 15.6%
6 5.2% 0.7% 4.5% 11.9% 1.9% 31.9%
7 12.4% 4.6% 27.2% 47.05% 42.9% 41%
8 8.1% 22.9% 20.4% 32.7% 34.3% 46.2%
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Abstract. There are many artificial intelligence algorithms that are concerned with the issue of finding optimization solutions for multiple
approaches, and one of the most famous of these algorithms is bees algorithm. This algorithm is based on mimics of the food foraging
behavior of swarms of honey bees, and this algorithm has been used in the optimization solutions and gave acceptable results.

This research focuses on improving the performance of the algorithm by finding two new methods to determine values for some
important parameters of this algorithm, which represents the number of scout bees population size (n), the number of best sites selected out
of n visited sites (m), and the number of bees recruited for elite sites (n2). The standard method relies on initializing these parameters with a
random value.

This research has presented two ways to set these parameters, and applied these methods in finding optimization solutions to some
mathematical functions (minimum value), and were compared with the performance of the original algorithm (standard method).





