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ʸƃاʯʴ ʝƄʳ 

  ،ŕʻʱدراس Ɠžʦś  śƓƍو řŸॽʰʢƅا ʧƈ ةŕţʨʱʶƈ řॽسʙʴƅا ʙŸǼ ŕƈ تŕॽƈارزʨث خ񯿿ŝ ʧʽʳƎ : 

1.  řॽƈارزʨخřƆʲƈأ  ʝʺʻƅماʜƂƅا Dwarf Mongoose Optimization (DMO) Algorithm . 

 .Whale Optimization Algorithm (WOA)خوارزميΔ أمثΔϠ الحوت  . 2

3 .  ʖƊا�ر řƆʲƈأ řॽƈارزʨخƓŷŕʻʢا��ص. Artificial Rabbit Optimization (ARO) Algorithm  

 ʘʽʴǼ ʧʽʳƎś ʦśƅاॽƈارزʨʵ ث񯿿ʲƅت اŕ Ǽʧʽƍŕʳśō Ȉʹžأداء أ ȘʽƂʴʱƅ ʧʽʱſƆʱʵƈ. 

اŕȄʛƅضřॽ )اŕŸʺƅد��ت( Ǽا��تœʱه ا�ول:   ŕǼسʙʵʱام اŕʺʻƅذج  ، ŕ(AROت  ʨʵارزॽƈاʧʽʳƎś ʦś ʘʽʴ  ƅكŕن 

DMO  ،WOA)  امʙʵʱسŕǼ    řॽƈارزʨخřƆʲƈب    أʛسƅاʢƂȌ  ƈʛƅاřॽƆ  (SCSO)  ،ʦśو   řॽƈارزʨى خƆŷ لʨʸʴƅا

ƅاřʻʽʳƎ  řॽƅŕʱƅا   ( (DMO − SCSO ( ،)WOA − SCSO)  ،(ARO − SCSO))،   ام  وʙʵʱاس ʧȞʺȄ  هʚƍ

řʻʳƎʺƅت اŕॽƈارزʨʵƅت.  ا𿿿ŕʳʺƅا ȆƆʱʵƈ Ɠž Ȉكŕʷʺƅا ʧƈ řŸواس řŷʨʺʳƈ Ȉʴƅ 

اœʰƃني:ا�� ŕƈ  ا ŕǼسʙʵʱام    تœʱه  ا�ʙʱŗائŕؗƓن  ʦś    اʱʳʺƅʺع   ʘʽʴǼʧʽʶʴś    řŝ񯿿ʲƅت اŕॽƈارزʨʵƅام  اʙʵʱسŕǼ

  ȘائʛʡCG    نŕؗ اʚƍوʧʽȃʨƆسōǼ   ʜʽʺʱƈ Ȅʧ    .ت񯿿Ȟʷʺƅا Ȉţ راتʙƁ ʜȄʜŸʱƅ Éś Č̋ʹʧ  بʦƄا�ول  ا�س   ʛȄʨʢś 

Șائʛʡ Șžاʛʱʺƅرج اʙʱƅا (Conjugate Gradient).  ʦś ʘʽʴǼ قŕƂʱاح اشʛʱƁة  واʙŷ ʺƆŸƈ تŕ  .ةʙيʙŠ 

 Éśو Č̋ʹ ʧنيا�œʰƃب اʦƄام سʙʵʱاس Șžاʛʱʺƅرج اʙʱƅا Șائʛʡ  ϲطورة فϤال śʧʽʶʴ ƅاॽƈارزʨʵ تŕ

 اřʻʶʴʺ  řॽƅŕʱƅاŕ ƅت ʨʵارزॽƈاƅواʨʸʴƅل Ɔŷى  DMO، WOA ، (ARO) ا񯿿ʲƅث 

(( ،(DMO − CG (WOA − CG)  ،(ARO − CG)(  Ɠʱƅوا  ॽƈارزʨʵƅا şئŕʱƊ ʧƈ Ȉʹžأ şئŕʱƊ ƓʢŸś تŕ 

.řॽƆا�ص   

ॽƈارزʨʵƅءة اŕſؗ رŕॼʱاخ ʦśřţʛʱƂʺƅت اŕ    ىƆŷʝʺدوال    دوال  خ ʧƈرŕॼʱا��خ    ʘʽʴǼ ،řॽسŕॽʁƅا

   ا�صŕॽƈ .řॽƆت ʦś اʨʸʴƅل Ɔŷى ŕʱƊئʙŷ şدřǽ أŕʱƊ ʧƈ Ȉʹžئş اʨʵƅارز 

 Æ اʛʽأخřţʛʱƂʺƅت اŕॽƈارزʨʵƅع اॽʺŠ Șʽʰʢś ʦś  ȋŕʺƊا� ʜʽʽʺś ىƆŷ،    ʦś ʘʽʴǼ ىƆŷ فʛŸʱƅا  

řȄʛʷॼƅا ŕſؗءŕƎś    ،ا�ذن   ʗʱʰŝوأƅŕǼ  řƊرŕƂʺ عƈ  ƅا�ا Ɔŷى    ŕƊʙʺʱŷا   .صʨʵřॽƆارزŕॽƈت   ŕʻƆʺŷ  ƓžşƈŕƊʛŗ 
MATLAB R2021a  . 



    
    

   
    

 

 

 
 

 

 

 

 

   



Abstract
In our study, we hybridized three meta-heuristic algorithms inspired 

by nature, which are:

1. Artificial Rabbits Optimization (ARO) algorithm.

2. Dwarf Mongoose Optimization (DMO) algorithm.

3. Whale Optimization Algorithm (WOA).

So that the three algorithms were hybridized in two different directions to 
achieve better performance.

The first trend: was using mathematical models (equations) so that 
the algorithms (ARO, DMO, WOA) were hybridized with the sand cat swarm 
Optimization algorithm (SCSO), and the following hybrid algorithm was 
obtained ((DMO-SCSO), (WOA-SCSO), (ARO-SCSO)). These hybrid 
algorithms can be used to solve a wide range of problems in various fields.

 The second trend: improving the community using CG methods, and 
this was in two distinct ways to enhance problem-solving capabilities. The first 
method included developing (Conjugate Gradient) methods. Several new 
parameters were derived and proposed. The second method included using the 
developed CG to improve the three algorithms (DMO, WOA, (ARO) and obtaining 
the following improved algorithms ((DMO-CG(،(WOA-CG), (ARO-CG)( that 
give better results than the results of the original algorithm.

The efficiency of the proposed algorithms was tested on five standard 
test functions, so that better numerical results were obtained than the results of 
the original algorithms.

Finally, all the proposed algorithms were applied to pattern 
recognition so that the human ear was recognized. And their efficiency was 
proven compared to the same traditional intelligence algorithms. We relied in 
our work on the MATLAB R2021a program


