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ABSTRACT 

The objective is to develop an online monitoring system based on a high-speed embedded processor using signal 
processing algorithms and machine learning techniques for quick detection and accurate classification of highly 
nonstationary power signal disturbances of the smart grid. The recently developed signal processing algorithms are used 
for the extraction of efficacious indices for adequate and efficient representation of the disturbance patterns in the feature 
domain. New approaches for non-stationary power signal analysis, meant for yielding promising results, have been 
introduced. Clear detection and visual localization of disturbance patterns are presented in the time-frequency domain. 
Further, this work investigates pattern classification and its application to non-stationary power signal disturbance 
patterns. Different machine learning techniques are introduced with faster learning speed, lesser computational 
complexity, superior classification accuracy, and short event detection time. Finally, the proposed methods are tested 
and examined in the different high-speed embedded processor platforms to validate the feasibility and cogency for online 
monitoring of the power signal disturbances. 
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