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# #4070379521 : MAJOR ELECTRICAL ENGINEERING

KEY WORD: SMART ANTENNA /BEAMFORMING ALGORITHM
MONTHIPPA INDRAVUTH : PERFORMANCE STUDY OF A SMART ANTENNA
USING A SIMULATOR. THESIS ADVISOR : ASSIST. PROF. CHATCHALI
WAIYAPATTANAKORN, Ph.D, 125 pp. ISBN 974-332-927-7

The present increasing trend of the number of users of the mobile telephone system causes
concern on the insufficiency of the limited frequency spectrum resource. A smart antenna is a solution to
this problem. Using the smart antenna at the base station results in. greater frequency reusability and
decrease in the cell’s size without detrimental effects due to co-channel interference. This thesis studies
the performances of the smart antenna by using a simulator in order to accrue knowledge for future
development of better systems.

The smart antenna consists of two principal parts: the antenna and the signal processing
“unit. For the antenna, the microstrip linear array of eight elements is used. For signal processing, the
LMS and the Howells-Applebaum algorithms are employed. In testing performances of the simulator,
data from all 8 elements are collected amidst.interference and further proccssed for obtaining the
optimum weights, then applied to control the signal magnitude and phase in each element. Results are
presented in the form of radiation pattern in the desired and undesired directions.

It was found that the capability of the smart antenna depends upon the two principal parts:
the antenna and the signal processing unit. The mutual coupling effects on the array antenna has
significantly degraded the capability in beam steering. This is alleviated by the method of mutual
coupling compensation proposed in this thesis. In the signal processing aspect, the Howells-Applebaum
algorithm is more efficient in beam steering to the desired directions than the LMS algorithm. Finally the
smart antenna can reach its best when the Howells-Applebaum is used together with the mutual coupling
compensation method.
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