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Nowadays the outdoor positioning systems well-known are the Global
Positioning System (GPS) and the implementation of the cellular networks.
Unfortunately, the signals from GPS satellites and the transmission of cellular
networks are unsuitable for deploying location determination inside the buildings.
Because its weak GPS signal reception when there are Non-Line-of-Sight (NLOS),
while implementing the signal from the cellular networks is not sufficient to
effectively locate objects in indoor environments.

For wireless indoor positioning systems for multi-floor buildings, these
systems have a more complex indoor environment with the multi-layered. If the
placement of the reference nodes have insufficient coverage over the service area, the
indoor positioning systems will have a low quality of radio signal propagation. This
cause the problem of incomplete the received signal strength (RSS) vectors received
from the reference nodes. This can greatly affect the operations of the positioning
systems such as the computational procedures. Moreover, if the indoor positioning
systems are under unexpected situations such as RN failures, these failures can lead to

accuracy performance degradation and a lack of system reliability.
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Therefore, this research proposes the development of the reference node
placement techniques for wireless indoor positioning systems in multi-floor building
using fingerprinting techniques, which can optimal placement of the reference nodes
are installed inside the building and can work under either the fault-free scenario or
the RN-failure scenarios. Furthermore, this research proposes the development of
localization technique for wireless indoor positioning systems in multi-floor building
based on fingerprinting techniques, which provide low computational complexity and
can reliably/robustly identify the location on which the object is located under RN-
failure scenarios. This is very useful for applications in various fields such as the

medical, the industry, the manufacturing and the services.
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