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Development of a Circularly Polarized Antenna and
an Optimum Polarization Diversity Scheme for

High Speed Indoor Radio Communications

Sung-Myung Kim

Department of Telematics Engineering, Graduate School

Pukyong National University

Abstract

In this thesis, we design and fabricate a linearly polarized antenna and a
circularly polarized antenna using microstrip patch, and suggest a method of
optimum polarization diversity reception scheme through the actual
measurement in indoor radio environment. First, we made the linearly
polarized antennas, the right-hand and the left-hand circularly polarized
antennas based on the theory of microstrip antenna, and we simulated by
using the Ensemble 5.0. The manufactured linearly polarized antennas and
circularly polarized antennas were analyzed by the Network Anayzer.

And then, we measured by using a vehicle in a room which is on third floor,

and anayzed diversity reception methods from the measured data. In our



measurements, in order to investigate the degree of fading reduction the signal
strength are measured by using the manufactured drcularly pdarized antennas,
vetical and horizontal pdarized antennas in indoor environments, respectively.
Specifically, we examined the fading reduction effect from the pdarization diversity
using correlation coefficient and correlation graph and the cross pdarization
discrimination(XPD) for each podarized wave branches, and aso the optimum
condition of polarization diversity branches is evaluated. In this evauations, in order
to investigate the optima pdarization diversity reception in indoor radio propagation,
we analyzed the correation coefficient and the XPD for the various pdarized waves.

From these analysis, in the case of indoor condition the fading reduction effect
for the circularly poarized antenna shows high efficiency. Furthermore, the maximal
ratio combining gives the best statistical fading reduction effect compare to any
other diversity combiner. And also, the diversity gain obtained from the maximal
ratio combining technique shows the best result compared to any other diversity
reception schemes. Consequently, it can be concluded that the fading reduction
effect using by a Circularly-Harizonta (C-H) and a Circularly-Vertica (C-V)
branches which are compensated by the XPD and the maximal ratio combining are
better than a Circularly-Circularly (C-C) combination. It is already well known that
the fading effect which was recelved by using the circularly polarized antenna
was better than the other branches. But in this study, it can be also seen that
the case of the VV-VH, HH-HV polarization diversity which are compensated
by the XPD and the maximal ratio combining shows fading reduction effect as

good as the Circularly- Circularly (C- C) polarized antenna combination.
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