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OWMEZEE / Theme of Research

The objectives of the research is to efficiently harvest vibration of commutator cutting equipment using self-powered piezoelectric power
generator and diagnos the condition of commutator cutting equipment using Artificial Intelligent approach. The problem when using piezoelectric
power generator is that sampling data in a particular time is small when compared to that of data from accelerometer. This is due the sampling
time of piezoelectric for which is longer than the accelerometer. Thus the challenge is to apply and diagnos the cutting equipment condition using
small sampling data from the piezoelectric power generator. Neural network was proposed as the tools for this task due to its ability to learn and
produce good result as suggested by literatures.

@WEME / Outline of Research

| was developing a wide operating frequency bandwidth piezoelectric power generator based on impact-mode during my Doctorate
Programme. It was proven that it can be used to supply sufficient electrical power for low power consumption devices. This time, the
application of the self-powered piezoelectric power generator in fault diagnosis for the commutator cutting equipment is introduced.
Accelerometer with sampling time of 10us was first used to obtain x, y and z-axis vibration data. Two types of neural network
(Convolutional (CNN) and Recurrent (RNN) neural network) were used to compare and diagnos good and bad cutting tool vibration. Then,
vibration with sampling time of 50ms was analysed using both neural networks. Diagnosis accuracy of 90% and above is aimed.

®WMEME / Results of Research

Results show that piezoelectric power generator can be applied as vibration harvesting device effectively. On the part of neural network
simulation result, accuracy of the diagnosis of 10us vibration data is very high for both neural network types. In contrast to this, at the first
stage, for the 50ms vibration data, results obtained when using RNN is at the level of 50% and rarely can reach 70% to 80% accuracy.
Our analysis shows that this result also depending on the length of the input vector. To increase the accuracy to at least above 90%,
different method was used in determining the input vector. By using the same input vector, results of the image-based CNN also improved
and with 70%-30% training and testing ratio, it can reach the accuracy of above 90%.

@4#%0OEE /| Further Research Plan

Next plan can be divided into 2. The first part is on the structure of the piezoelectric power generator itself. The issue when mechanical
impact was introduced is the durability issue. Further experimental evaluation need to be carried out on the structure. The second issue is
on the reliability of the accuracy of the neural network structure. This part also needs further investigation, especially on the application of
RNN and CNN. Different types of transfer function maybe need to be considered. There is also plan to submit and getting publish the
research outcomes in journal and conference proceeding but this depends on the further evaluation as stated in the above.
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