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אאאאא
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 א  ،א א 
אאא(Zaidi, 2006)،

 א אאאאא Kא
אאא،אאאא
 אGenetic Algorithm(Goldberg, 1989)،

אאAnt Algorithm(Dorigo et al., 1996)،
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א אBees Algorithm Kא א 
א א א  

 ٢٠٠٥ א   
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א  א K אא  
  א    א א 

אאLocal Minima(Zhao et al., 2009)K
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   
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אnאא،m،
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   ،א  א  
אאאאאאא

 אא א  א א
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אאאא
אאא،אאא

אאKאא
   ،א א  

א א אא ،  אא
 אא   n

 א א א ،א
אאאאא א
 א  ،א  א
אא א  א  

 א אאאא א 
א،אאא

אאK 
 

 خوارزمية النحل

א א  א  ،
אאאK 

 
 الطبيعةمبدأ عمل النحل في 

  א   
אאאW 

١-      א
F ١٠ Eא

 א
 א Fא KE 

אאא،
אא

אK 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٣

٢-   א   א 
א א    FאE

א  ،א א 
אK 

٣- אאאא אא
אאK 

٤-  א   א א 
אRound Dance،א

 אאWaggle Dance
אK 

٥-   א א א א 
אא(Sahran, 2006)W 

 אאאאK 
 אאאK 
 אאFאאEK 

 
 خوارزمية النحل المقترحة

אאאW 
 אFאאEnK 
 אאאmnK 
 אאאFאEemK 
 אאאeאnep (n2)K 
 אאאm-ensp (n1)K 
  אא  nghא  א

אאK 

 אאאאאimax،
،    אא א 
א א   א א 
אאאא

،K 
אאאW 
١-  א א  Population

 nא W אא 
א אn  

א   אא
אK 

٢-  א א  W  
אאאאא

  א  fitness 
אK 

٣- א 
אא٤٧K 

٤-  אא אngh W  
א  א א א א

 אmא א ، 
 א א א  אngh

K 
٥-  א  אF 

 n2 אאe  ،



Wאאאאאאא 

 

٤

 n1א אא  E 
אK 

٦ - אאאFאא
fitnessאEאאאK

،אא א
אאאK 

٧- אא אא
 א  א

K 
٨-   אא א ٣٧ 

 א F אא א  א
imaxEK 

   ، א 
  א א W 

،אאאא 
 n-mא    

אאK 
אF١Eאאאpseudocode

א אא  ،F٢Eא
אאאK 

 
  تطبيقات خوارزمية النحل

אאאאא
  ،א א    א

W 
 

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) الكود الزائف لخوارزمية النحل .)١(الشكل رقم 
 

 
  .(Ahmad, 2012) المخطط النهجي لخوارزمية النحل .)٢(الشكل رقم 

 
١ - אאSVM

אאWood Defect(Otri S, 2007)K 
٢ - א  Wא  א

אאK-means(Al-Jabbouli, 2007)K 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٥

٣ -  א א א
LVQ(Koc, 2006)Perceptron(Otri, 2006)K 

٤- א אF א א
אאאאE(Haj Darwish, 2007)K 

٥- א(Ang, 2009)K 
٦- אאאK 
٧- א(Phrueksanant, 2007)K 
٨- א(Dereli, 2010)K 

 
  مزايا خوارزمية النحل ونقاط ضعفها

  مزايا خوارزمية النحل
١- אאאK 
٢- אאK 

 
  نقاط ضعف خوارزمية النحل

١- אאK 
٢- אאא،

אאאK 
 

  n) الوسيط(اختيار حجم المجتمع 
אאאא

 א   א  א אnK
 א  א    

א،א
אfitness functionK 

 א  nא א 
א אא K

א  א     א א
אאאFאא

אEאא،
،א

 א א   F אא 
אE،١٠٠٠א

   ،א  אא
  א א  א  אא

K
  אא

א  ،אא א א א 
 א  א  א א 
אאא،אא

אאאאKא
F٣ Eא א אא אkK

א  F٤ E א א
،אאאא

אאא 
אאFאאKE 

  א F E،א
אא 

א     א   



Wאאאאאאא 

 

٦

F٥Eאא א ،
אאK 

 

 
 .k (Otri, 2011) و n العلاقة بين .)٣(الشكل رقم 

 

 
 ومتوسط عدد مرات تقييم الدالة nالعلاقة بين   .)٤(الشكل رقم 

(Otri, 2011). 

 

 
من أجل  nعدد مرات فشل الخوارزمية مع تغيير   .)٥(الشكل رقم 

  .(Otri, 2011) تكرار ١٠٠٠
 

אאאא
א، א

 K     א  
א،אאא

א K א א  F،אא א
א א א  ،אא א 

א  ،אE     ،
K 

   א    
  א א

F א  Eא 
K 

 
  الطريقتان الجديدتان

  في هذ البحث المنجزتان
  n (Bees-n-Linear) طريقة الإنقاص الخطي للوسيط

אא
،א

אאאאאאW 
 

n>m 
m>e 

n2>n1 

(1) 
(2) 
(3) 

 
אאא

א   F٦F E א ٨KE



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٧

nmn2
FWE 

 
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. if (((n-

1)>m)&&(av2<av1)&&(k>avg_itr_now/2)) 
n=(n-1); 
if(m-1>e) 

m=m-1; 
end 
if(n2-1>n1) 

n2=n2-1; 
end 

end 
9. End While. 

ل لخوارزمية النحل مع طريقة الكود الزائف المُعدَّ   .)٦(رقم  الشكل
  .نقاص الخطيالإ

 
 אא١א٣K 
  א אאav2<av1،

av1،אאav2،אא
אאW 

 
av=abs(best-bees_best) (4) 

 
א א  א  א 

 best   ،bees_best 
אאK 

 אאא
 א    (k>avg_itr_now/2)،

א،א
   א١٠٠א 

א   אא  ،א
אK 

אF٧Eאאא
nk،אאאWk=1،m=10،n=100K 

 

 
  .وفق طريقة الإنقاص الخطي kو  n العلاقة بين .)٧(الشكل رقم 

 
  n (Bees-n-Adaptive) طريقة الإنقاص التكيفي للوسيط

אא
    א  ، 

 א א  אFאא E 
 אא num_movement=3،   

אאאאאnum_movement
 א   Fא E א

א،אא
א  F٥ E F٦ E F٧ E א 

אאאF١EF٢EF٣WE 



Wאאאאאאא 

 

٨
n=m+e 
m=e+1 

n2=n1+1 

(5) 
(6) 
(7) 

 
אאא
אF٨EFא٨KE 
 

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. if 

((n>m+e)&&(av2<av1)&&(k>avg_itr_now/
2))&& (rep>=num_movement) 

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

m=e+1; 
end 
if(n2-1>n1) 

n2=n1+1; 
end 

end 
9. End While. 

ل لخوارزمية النحل مع طريقة الكود الزائف المُعدَّ   .)٨(الشكل رقم 
  .الإنقاص التكيفي

 
  النتائج والمقارنة

א   א אא  
אא    ،א א
א   א א א

 Benchmarkא  F١E ،

אאIntel Core i3 2 GHzא
4 GB DDR3MATLAB R2011aK 

א אא 
F٢ Eא  א אא  א א

F١ KEאאe_threshold
א   אא   ،א

 אאF٤ E،א 
 א  אא א٣٠٠٠ K 

אאאא
١٠٠א  א א   K
אF٣ E א א  

אאאW 
 Success W א  א א 

א١٠٠אאK 
 Mean Eval W א א  F

 E،
 א אא א Fא אE

אאאא
אאK 

 Std (standard deviation) Wא אא
אאאאF

KE 
 Mean time (sec) Wא  

אFKE 
 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٩
  .(Ahmad, 2012) و benchmark  (Castellani, 2009) دوال قياسية .)١(الجدول رقم 

No Function Name Interval Function Global Optimum 

1 Peaks (2D) [-10, 10] 
,ݔ)݂ (ݕ = 3(1 − ଶ݁(ି௫మି(௬ାଵ)మ)(ݔ 5ݔ)10 − − ଷݔ − ହ)݁൫ି௫మି௬మ൯ݕ − 1/3݁(ି(௫ାଵ)మି௬మ) x(0.2249,-1.626) 

f=-6.5511 

2 Goldstein & Price (2D) [-2, 2] 

,ଵݔ)ܣ (ଶݔ = 1 + ଵݔ) + ଶݔ + 1)ଶ(19 − ଵݔ14 + ଵଶݔ3 − +ଶݔ14 ଶݔଵݔ6 + ,ଵݔ)ܤ ଶଶݔ3 (ଶݔ = 30 + ଶ(18(ଶݔଵ−3ݔ2) − ଵݔ32 + ଵଶݔ12 + −ଶݔ48 ଶݔଵݔ36 + ,ଵݔ))݂ (ଶଶݔ27 (ଶݔ = ܤܣ
x(0,-1) 

f=3 

3 Branin (2D) [-5, 10] 

f(x1,x2)= a * ( x(2) – b * x(1) 2 + c * x(1) – d ) 2                  + e * ( 1.0 – ff ) * cos ( x(1) ) + ea = 1.0; d = 6.0; e = 10.0; b = 5.1 / ( 4.0 * pi2 );c = 5.0 / pi;  ff = 1.0 / ( 8.0 * pi );
x(-22/7,12.275) 
x(22/7,2.275) 
x(66/7,2.475) 
f=0.3977272 

4 Rosenbrock (2D) [-10, 10] f(x1,x2)=100 * (x(1)2 – x(2)) 2+ (1 – x(1))2 X(1,1) 
f=0 

5 Griewank (4D) [-600, 600] ݂(ݔ) = 14000 ෍(ݔ௜௜ୀସ
௜ୀଵ )ଶ ෑ cos ( ݅√௜ݔ + 1)௜ୀସ

௜ୀଵ + 1 
xi=0 

f=0.3977272 

6 Rosenbrock (4D) [-50,50] ݂(ݔ) = ෍ ௜ାଵݔ)100 − ௜ଶ௜ୀସݔ
௜ୀଵ )ଶ + (1 −  ௜)ଶݔ

x(1) 
f=0 

7 Schwefel (10D) [-500,500] ݂(ݔ) = − ෍ ௜௜ୀଵ଴ݔ
௜ୀଵ sin (ඥ|ݔ௜|) 

Xi= 420.9687 
f= -418.9829 

8 Hypersphere (10D) [-100, 100] ݂(ݔ) = ෍ ௜ଶ௜ୀଵ଴ݔ
௜ୀଵ  

xi=0 
f=0 

 
  .وسائط خوارزمية النحل المطبقة على الدوال المدروسة). ٢(الجدول رقم 

8 7 6 5 4 3 2 1 
Function 

Parameter 
100 100 60 60 30 30 30 30 n 
50 50 25 25 10 10 10 10 m 
25 25 10 10 5 5 5 5 e 
60 60 30 30 15 15 15 15 nep (n2) 
30 30 15 15 8 8 8 8 nsp (n1) 
0.1 0.01 0.1 10 0.024 0.1 0.001 0.02 ngh 
0.05 0.0001 0.02 0.05 0.00002 0.0002 0.00001 0.0001 e_threshold 

 
  .نتائج تنفيذ الطرق المختلفة على الدوال القياسية المدروسة). ٣(الجدول رقم 

Bees-n-Adaptive Bees-n-Linear Standard Algorithm 
Function 

No 
Mean t 

(sec) 
Mean 

std 
Mean 
eval 

Success 
Mean t 

(sec) 
Mean 

std 
Mean 
eval 

Success 
Mean t 

(sec) 
Mean 

std 
Mean 
eval 

Success  

0.096 482.7 1660.4 100 0.096 662.3 2059.9100 0.118 816.6 2279.1 100 1 
0.171 1112.1 3825.5 100 0.187 1123.1 4539 100 0.197 1556.9 5147.8 100 2 
0.096 1092.1 1851.5 100 0.102 1122.9 1932.6100 0.114 1149.1 1982.1 100 3 
0.432432.7 7721.3 100 0.414 3039.9 8765.9100 0.583 3555.3 10404.7 100 4 
9.07 91852 155134 100 10.245 98262 156037100 10.75 95626 171084 100 5 
11.91 95315 251403 100 16.71 96494 270532100 17.49 97214 285246 100 6 
2.08 6817.3 12134 100 2.57 11399.720076 100 3.528 11951 22916 100 7 
10.68 11391.7 108603 100 15.8 13360.6148214100 19.85 17333.8 161330 100 8 

 



Wאאאאאאא 

 

١٠


  Bold K  א  

אאאPeaks
1660.4،אאא

    2279.1אא א
      ،27%אK

אאstdא
א א  א   

 א482.7   ،  א 
 א816.6 אא،א

41%K 
    א  

 אא   א  
א א0.096   ،א 

 א  0.118א   
א،19%אK 

א F٤E  
אאאאא
א א  א   א

،אאא
אא    א א   

Schwefel א א  א
47.05%K

 אא    א אאSchwefel
אאא42.9%K

א
אאHypersphereאא

א46.2%K 
אF٩E

אאאאא
2אD א،x א،אאy

א،אא
 ،א א א אא

אF١٠E 
א אא  א  א א

F ، ، אE  ،
אאאא

אאK 
  

  .ن الطريقتين الجديدتين مقارنة مع الخوارزمية الأصلية على الدوال القياسية المدروسةنسب تحسي). ٤(الجدول رقم 

Function No 
Bees-n-Linear  Bees-n- Adaptive 

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% 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ١١

 
مخطط لمقارنة متوسط عدد مرات التقييم للطرق   .)٩(رقم الشكل 

  .2Dالمختلفة على الدوال 
 

 
مخطط لمقارنة متوسط عدد مرات التقييم   .)١٠(الشكل رقم 

  .للطرق المختلفة على الدوال المتبقية
 

אF١١E
 אא  א  א אא

 א   ،אx א ،אא y
א    ،א אא 

F١٢ Eא אא   

אאאא،א
אאא

אאK 
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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). 

 
 
 
 
 
  




