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Wireless communication has widely attracted the interest of research community during the last decade. The
research directions related to wireless communications can be categorized as follows:
1. Investigation of biological effects tissue exposure to RF fields.
Development of new wireless communication standards.
Design of new antenna shapes for wireless communication systems.
Enhanced computational modeling techniques, particularly in terms of processing speed.
Adaptive global optimization algorithms to automate antenna designing.

Devise measurement systems to estimate human specific absorption rate (SAR).
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Build stochastic models to determine uncertainty in SAR measurements.

This proposal aims at designing new antenna shapes to minimize the human exposure to RF fields. The research
will make use of the above seven categories to develop the new designs. The designs are intended to be suitable for next
generations of wireless communication standards. Computational models will be used to investigate the new designs.
The most appropriate modeling methodology is the Finite Difference Time Domain FDTD technique. To allow tackling

of practical problem configurations, cluster processing will be used to get parallel computing to expedite solutions.

Optimization techniques intended for search of global solutions will be invoked to come up with non-traditional
designs of the antenna shapes. The two techniques which are mostly suited are simulated annealing and genetic
algorithms. A hardware system will be set to allow the measurement of RF exposure experimentally. Phantoms of the
human heads are used in this process in accordance with international standards. Numerical digitization of these
phantoms is to be used with the computational models to associate experimental and computational results. Stochastic

analysis of the measuring process will be conducted to estimate the uncertainty levels of obtained measurements.

The frequencies which are going to be addressed in this research are 900 MHz, 1800 MHz and 2450 MHz. This
covers the bands of interest in wireless communication system. The proposed research is intended to contribute to the

national efforts in the kingdom to enhance industry by providing safe communication systems for future generations.




