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FIXED BROADBAND WIRELESS ACCESS IN VEGETATED RURAL
RESIDENTIAL AREAS

Shaker Verlag Apr 2012, 2012. Taschenbuch. Book Condition: Neu. 211x149x15 mm. Neuware - This thesis
discusses the propagation eAects of fixed broadband wireless access systems in rural residential areas. The
investigation is driven by a collaboration between industry and research institutes known as 'WiMAX in
Niedersachsen', which aims to provide broadband wireless access via radiowaves to remote households in the
rural villages in Germany. This thesis outlines an approach to model the digital map of a rural area by
combining topography terrain data with clutter information derived by laser scanning. The inferred digital
elevation model serves as a basis to include the environmental modelling for the propagation studies in rural
residential areas. The primary propagation study stems from the analysis of crossseasons measurement data
collected in the rural areas at 800 and 3500 MHz. In particular, the eAects of antenna height, carrier frequency
and seasons on large and small scale fading eAects as well as outdoor-to-indoor penetration loss are
quantified. The vegetation loss at 800 MHz and 3500 MHz are studied in this thesis. In particular, the discrete
scattering theory from Foldy-Lax-Twersky is used to model the vegetation loss at 3500 MHz and this approach is
known as Torrico-Lang model. At 800 MHz, the vegetation loss is modeled using diAraction theory with tree
canopies serving as rounded partial radiowaves absorbers. This thesis proposes a simplified analytical
propagation prediction model that is catered for a typical vegetated rural residential area by theoretically
combining the distinctive propagation behaviours of radiowaves at 800 and 3500 MHz in the presence of
vegetation. The analytical propagation prediction model is a realization of an idea proposed in literature as
Torrico-Bertoni-Lang model. The inferred multi-screen diAraction model is an important extension to the
Walfisch-Bertoni model and the Maciel-Bertoni-Xia model. The multi-screen diAraction model proposed in this
thesis...
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