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Abstract: Machinery health condition monitoring can be undertaken by different type 
of information such as noise, temperature, lubricant and vibration. Vibration 
monitoring could be the most widely used approach to determine the condition of 
mechanical systems, due to its ease of measurement analysis. In data acquisition, 
transducers are used to collect vibration signal. Signal processing techniques are then 
used to extract representative features to assess the health condition of gearbox 
components. However, in practice, the theoretical frequencies and characteristic 
features of gearbox faults may be modulated by parasitical frequencies from 
numerous noisy vibration sources, as well as by the transmission impedance 
mechanics. To tackle these related problems, the objective of this research work is to 
propose new techniques to evaluate gearbox health conditions. Firstly, an enhanced 
filtering technique is proposed to improve signal-to-noise ratio and remove gear and 
shaft signals. Secondly, a leakage-free resonance sparse decomposition technique is 
developed for advanced vibration signal analysis and to recognize characteristic 
features for bearings in gearboxes. The effectiveness of the proposed techniques is 
verified by a series of experimental tests corresponding to different bearing and 
gearbox conditions.
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