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Indoor robotic navigation systems conventionally depend on tagging navigator,
for which the operation requires the predefined motion path that prohibits robot’s
excursion. Recent developments later based primarily on local positioning indicator
referred by a map. The idea is to measure and process the relative distance between a
testing point and the reference location. This thesis bases the measurement on the
radio signal strength from Wireless Local Area Network (WLAN) sources. The
processing unit then adopts the Artificial Neural Network (ANN) in self localizing.
The unit consists of 2 sets of ANN, i.e., Feed-Forward Multilayer Perceptrons (FF-
MLPs) and Radian Basis Function (RBF) as, respectively, a structure for the testing
domain and an environmentally dependent FF-MLPs adjusting structure during self-
positioning.

There is generally no exact principal in defining the FF-MLPs structure neither
the supporting theory. In this research, however, FF-MLPs structure can be derived
automatically using a Genetic Algorithm (GA). The algorithm starts off by defining
acceptable imprecise tolerance with the largest possible FF-MLPs structure. The main

purpose of the GA is then to reduce the hidden layers and the node numbers therein

within the predefined bound. The outcome of the GA process yields the FF-MLPs



structure with the optimal numbers of hidden layers and the respective nodes, suitable
for the application in this dissertation. As for the local self-positioning, 1-meter
accuracy can be achieved 91.39% coverage of the testing domain of size 20 meter x 25

meter.
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