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Abstract
An antenna array is a set of a combination of two or more antennas in order to achieve improved performance over a
single antenna. This paper investigates the beam steering technique using the active element pattern of dipole
antenna array. The radiation pattern of the array can be obtain by using the active element pattern method multiplies
with the array factor. The active element pattern is crucial as the mutual coupling effect is considered, and it will lead
to an accurate radiation pattern, especially in determining direction of arrival (DoA) of a signal. A conventional method
such as the pattern multiplication method ignores the coupling effect which is essential especially for closely spaced
antenna arrays. The comparison between both techniques has been performed for better performance. It is observed
that the active element pattern influenced the radiation pattern of antenna arrays, especially at the side lobe level.
Then, the beam of the 3×3 dipole antenna array has been steered to an angle of 60° using three techniques; Uniform,
Chebyshev and Binomial distribution. All of these are accomplished using CST and Matlab software. © 2018
Universitas Ahmad Dahlan.

Author keywords
Active element pattern (AEP) Beam steering Dipole antenna array Edge effect Pattern multiplication

Balanis, C.A. 
(2005) Antenna theory: analysis and design.  . 
3rd ed. Hoboken, NJ: Wiley Interscience 

 

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Open AccessTelkomnika (Telecommunication Computing Electronics and Control)
Volume 16, Issue 4, 1 August 2018, Pages 1542-1550

Malek, N.A.a  Khalifa, O.O.a Abidin, Z.Z.b Mohamad, S.Y.a Abdul Rahman, N.A.a 

a

b

 View references (13)

ISSN: 16936930
Source Type: Journal
Original language: English

DOI: 10.12928/TELKOMNIKA.v16i4.9040
Document Type: Article
Publisher: Universitas Ahmad Dahlan

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1
Cited 11979 times

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 
(2015) Electronics Letters

,  , 
(2015) IEEE Antennas and
Wireless Propagation Letters

,  ,

(2004) IEEE Antennas and
Propagation Society, AP-S
International Symposium (Digest)

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Efficient phase-only linear array
synthesis including coupling
effect by GA-FFT based on least-
square active element pattern
expansion method

 You, P. Liu, Y. Huang, X.

Radiation pattern of large planar
arrays using four small subarrays

 Zhang, S. Wang, X. Chang, L.

Mutual coupling compensation
in small phased array antennas

 Sadat, S. Ghobadi, C.
Nourinia, J.

View all related documents based
on references

 ▻Authors  ▻Keywordsbrought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300467399?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.12928%2fTELKOMNIKA.v16i4.9040&locationID=1&categoryID=4&eid=2-s2.0-85049862314&issn=16936930&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=5e473fe12b7c9560f9fd02379c5cb00a&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.12928%2fTELKOMNIKA.v16i4.9040&locationID=1&categoryID=4&eid=2-s2.0-85049862314&issn=16936930&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=347d22cfdec8c65b8035a605f2cd2e09&recordRank=
https://www.scopus.com/sourceid/21100256101?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=36782719700&amp;eid=2-s2.0-85049862314
mailto:norun@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=9942198800&amp;eid=2-s2.0-85049862314
https://www.scopus.com/authid/detail.uri?authorId=36781905800&amp;eid=2-s2.0-85049862314
https://www.scopus.com/authid/detail.uri?authorId=55817114600&amp;eid=2-s2.0-85049862314
https://www.scopus.com/authid/detail.uri?authorId=57202926334&amp;eid=2-s2.0-85049862314
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=7f7b217355c8fa266ae5bc3f3e7594d5&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85049862314%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85049862314
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-0003593314&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85049862314&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85049862314
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84929082784&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56487325900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55919535300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56637237500&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84930946303&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35338426100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7501866838&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56681604200&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-4544351341&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=15842429700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6506867659&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55913973000&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85049862314&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85049862314&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85049862314&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


Steyskal, H., Herd, J.S. 

 
(1990) IEEE Transactions on Antennas and Propagation, 38 (12), pp. 1971-1975.  . 
doi: 10.1109/8.60990 

Kelley, D.F., Stutzman, W.L. 

 
(1993) IEEE Transactions on Antennas and Propagation, 41 (12), pp. 1625-1632.  . 
doi: 10.1109/8.273305 

Ercil, E., Yildirim, E., Inal, M.E. 

 
(2010) IEEE International Symposium on Phased Array Systems and Technology, art. no. 5613343, pp. 357-
360.  . 
ISBN: 978-142445127-2 
doi: 10.1109/ARRAY.2010.5613343 

Li, Y., Yang, F., Yu, P., Ouyang, J. 

 
(2013) 2013 Cross Strait Quad-Regional Radio Science and Wireless Technology Conference, CSQRWC
2013, art. no. 6657403, pp. 261-264.  . 
ISBN: 978-147992124-9 
doi: 10.1109/CSQRWC.2013.6657403 

Bodhe, S.K., Hogade, B.G., Nandgaonkar, S.D. 

 
(2014) International Journal of Electrical and Computer Engineering, 4 (2), pp. 257-264.  . 

 

Senthilkumar, K.S., Pirapaharan, K., Hoole, P.R.P., Hoole, H.R.H. 

 (Open Access)
 
(2016) International Journal of Electrical and Computer Engineering, 6 (5), pp. 2300-2309.  . 

 
doi: 10.11591/ijece.v6i5.10719 

Gebrekrstos, G., Tesfamariam, G.T., Ismail, M. 

 
(2017) Indonesian Journal of Electrical Engineering and Computer Science, 7 (1), pp. 178-188. 

 
doi: 10.11591/ijeecs.v7.i1.pp178-188 

2

Mutual Coupling Compensation in Small Array Antennas

Cited 272 times

View at Publisher

3

Array Antenna Pattern Modeling Methods That Include Mutual Coupling Effects

Cited 180 times

View at Publisher

4

Array Antenna pattern synthesis using measured active element patterns and Gram -
Schmidt Orthogonalization

Cited 6 times

View at Publisher

5

Pattern synthesis of large antenna array with the theory of active element pattern and
array factor

Cited 2 times

View at Publisher

6

Beamforming techniques for smart antenna using rectangular array structure

Cited 11 times
http://iaesjournal.com/online/index.php/IJECE/article/view/5860/2871

7

Single perceptron model for smart beam forming in array antennas

Cited 4 times
http://www.iaescore.com/journals/index.php/IJECE/article/view/1157/4215

View at Publisher

8

Performance evaluation of elliptical-cylindrical antenna array (EcAA) using SaDE
optimized hyper beam

http://www.iaescore.com/journals/index.php/IJEECS/article/download/4553/6983

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-0025624243&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-0025624243&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2f8.60990&locationID=3&categoryID=4&eid=2-s2.0-0025624243&issn=15582221&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=c4cdecf2690258f1b656a4a6991a8931&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0027812160&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-0027812160&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2f8.273305&locationID=3&categoryID=4&eid=2-s2.0-0027812160&issn=15582221&linkType=ViewAtPublisher&year=1993&origin=reflist&dig=b892b50b02cb4f6cdf40a71365d9c894&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78649265976&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-78649265976&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fARRAY.2010.5613343&locationID=3&categoryID=4&eid=2-s2.0-78649265976&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=b46f01ff2d9681425b4ba6da1994ec24&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84892495942&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-84892495942&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fCSQRWC.2013.6657403&locationID=3&categoryID=4&eid=2-s2.0-84892495942&issn=&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=95dca0b317d83e125bcda0d3f3329cda&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84928478533&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-84928478533&src=s&origin=reflist&refstat=core
http://iaesjournal.com/online/index.php/IJECE/article/view/5860/2871
https://www.scopus.com/record/display.uri?eid=2-s2.0-84998577531&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85049862314&refeid=2-s2.0-84998577531&src=s&origin=reflist&refstat=core
http://www.iaescore.com/journals/index.php/IJECE/article/view/1157/4215
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijece.v6i5.10719&locationID=3&categoryID=4&eid=2-s2.0-84998577531&issn=20888708&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=75c0924c7aef8e4d4b244badb72789d9&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85027674897&origin=reflist&sort=plf-f&src=s&st1=Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array&st2=&sid=174e94945d5d57d5a91227ac57361dfc&sot=b&sdt=b&sl=70&s=TITLE%28Beam+Steering+Using+the+Active+Element+Pattern+of+Antenna+Array%29&recordRank=
http://www.iaescore.com/journals/index.php/IJEECS/article/download/4553/6983
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11591%2fijeecs.v7.i1.pp178-188&locationID=3&categoryID=4&eid=2-s2.0-85027674897&issn=25024760&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=2f86f5b395615daa7ccb244515921274&recordRank=

