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I  

 

ŗلاصʳƃا 

  Ȑأد .řॽ ƆؔŬلاƅت اŕƊŕॽʰƅى اƆŷ ʖƆʢƅا Ɠž řƁʨʰʶƈ ʛʽدة غŕȄة زʛʽŦات الأʨʻʶƅت اʙƎش

ŕŠʨت اƓž ،řƂॽʀʙƅ اʅॽʢƅ اʛʱƅددŕʻʱŦ ȑقʚƍا اƓž ʨʺʻƅ اʖƆʢƅ إƅى ا Ɔ̋ƅ  ورةʛŲ ىƅا Ŷžد ʨʢś ʛȄ

أŕŸʷ ʙƂž  řॽʻƂś ʗʴॼŰعȈʽȞʷś اřॽʻƂśƅ أʙţ أʚƍ ʦƍه اŕॽʻƂʱƅت ʙŠ  ʨƍيʙة،ŕॽʻƂśت واʙʴʱŬاث 

ƅا ȈʽȞʷśعŕŸʷ ʧƈ ʟƆ ʱɻƆƅ řȄورʛŲ الا řƆȞʷƈقŕʻʱŦ  ȑددʛʱƅا ʅॽʢƅا Ɠžʧŷ ًلاʹž  دةŕȄز

ŕ  řʻʽŸƈ ʟœŕʸʵǼتʨƎاʧƈ řžʨſʸƈॽœ اʙŸƈƅل اŕƊŕॽʰƅت وȈʽƆƂś اʙʱƅاʚƍ ʖƆʢʱś .ȈŦه اŕॽʻƂʱƅت 

 ȈȞʷǼ ȈʺŸƆƅ.ʙʽŠ  ʙʺʱŸǽ ƓœاʨƎƅع اʨƊ رŕॽʱŦŕǼ أʙʰś Ȉƈاʨŷ ةʙŷ ىƆŷ تŕॽ أداء ŕžʨſʸƈت اʨƎƅا

 Ɠž مʙʵʱʶʺƅاƓž .řǽʚżʱ  ž ،ŕƎœŕʻŗʹلاً ʧŷ اȈȞʷƅ اƓŬʙʻƎƅ وʨśزŶȄ اʛŰŕʻŸƅ واŕॽʱŦر řƂȄʛʡ ا

 ʦȞʴʱƅوا řǽʚżʱ ʚƍه اʦॽʺʸś ʦś řƅŕŬʛƅ أʨƊاع ʧƈ řſƆʱʵƈ اŕžʨſʸʺƅت ودراřŬ أʨƊاع ʧƈ řſƆʱʵƈ ا

ŕžʨſʸت ŕʢƊ Ɠžق اŕŠʨʺƅت اřȄʛʱƈ ƓƆʺƅ وʙʴśيʙاً   ʙʻŷ28 اʛʱƅدد  Ɠž اȌʺʻƅ الاشʚƎƅ ƓŷŕŸه ا

 şƈاʛŗ امʙʵʱŬŕȃو ،ʜśʛʽƍ ŕr ॽŠCST وAntenna Magus .لابśŕʺƅا şƈŕƊʛȃه  وʚƍ Ɠž

ʸś ʦś řƅŕŬʛƅا Ȉؔƅ şœŕʱʻƅا řƊرŕƂƈ ʙŸǼ ʦॽƈŕʸʱƅا ʙţر اŕॽʱŦا ʦś řŸƁʛƅا ƓœاʨƎ ʺʦॽ اʨƊ ʧƈ ʛʲƄع 

řžʨſʸ اʨƎƅاŕॽœت  ʦॽʺʸʱƅ ƓŬŕŬالا ʛʸʻŸƅن اʨȞॽƅ ذجʨʺƊ  دŕŸǼōǼ8×8  řŸȃى أرƆŷ ȑʨʱʴś

ʧʽʱŬو ॽœاʨƍ ًŕ  ȑوŕʶś řॽʂŕʳśŕǼ ƓŷŕŸاش ȌʺƊ ىƆŷ لʨʸʴƅا ʦś21.84 dBi  Ɠʶॽœر ʟſȃو

 ʧʽŗŕƈ ضʛŸǼo22 وo27  وȐʙʺȃ  ʥȄʛʴśo90 ʽŗ ŕƈ اوحʛʱي řॽʰƊŕʳƅص اʨʸſƆƅ Ȑʨʱʶʺȃوʧ      

-31.6 dB  24.06-و dB  ددʛʱƅا ʙʻ28 ʜśʛʽƍ ŕȞॽؗ.  ءŕʷƊŕǼ řžʨſʸʺƅه اʚƍ امʙ ʱɻŬا ʦś

 ʙʻŷ řƆʺʱʴʺƅا řॽʢżʱƅا Șʡŕʻƈ ىƆŷ فʛŸʱƅوا ȈŰʨʺƅا řŸƈŕŠ Ɠž řॽŲاʛʱžا řॽŬŕŬا řʢʴƈ

.Ɠʶॽœʛ   ʥȄʛʴ اʟſƅ ا



 

2023 A.D                                                                             1444 A.H    
 

   University of Mosul 

 College of Engineering 

 

 

 

Study, Analysis and Design of Beamforming 
Antennas for Modern Communications 

Systems 

 
A Thesis submitted 

By 

Bilal Aqeel Fathi Abd Alqader 

M.Sc. Thesis 

In 

Electrical Engineering / Electrical Engineering 

 

Supervised by 

Assistant Professor 

Dr. Yessar Ezzaldeen Mohammed Ali 



 

 

Abstract 

Recent years have seen an unprecedented increase in the demand 

for wireless data. This growth in demand led to a congestion in the 

microwave spectrum, prompting the need to develop new technologies, 

one of the most important of which is Beamforming. Beamforming 

technology has become essential to eliminate spectrum congestion as 

well as increase data rate and reduce interference. These technologies 

require an array of antennas with certain characteristics to work well. 

The performance of antenna arrays depends on several factors, starting 

with choosing the type of antenna used in their construction, as well as 

the geometry, element distribution, and the choice of feeding method. 

In this thesis, different types of arrays are designed and different types 

of feeding and control of the radiation pattern of these arrays are 

designed in the millimeter wave range, specifically at the frequency of 

28 GHz, using CST, Antenna Magus and MATLAB programs. In this 

thesis, more than one type of patch antenna was designed. After 

comparing the results for each model, one of the designs was chosen to 

be the basic element for the design of an antenna array with dimensions 

of 8 x 8 containing sixty-four antennas. A radiation pattern with 

directivity equal to 21.84 dBi was obtained, with a main lobe with a 

width between 22o and 27o, and with a range Move 90o with a sidelobe 

level ranging between -31.6 dB and -24.06 dB at a frequency of 28 kHz. 

This matrix was used to create a virtual base station at the University of 

Mosul and identify potential coverage areas when moving the main 

lobe. 

 


