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Abstract

With the introduced of the industry 4.0 by the German government, a substantial
amount of A.l related facilities are set up by different countries around the world in order
to follow this revolutionary trend. Ever since the very beginning of the industrialization, it
has already brought revolutionary impact to man-kind. Thanks to industrialization, we do
not have to generate electricity through man power. At the same time, replacing multiple
manufacture lines with a single one, which brings out the idea of industry 2.0. Industry 2.0
provides us with electricity which generalizes the use of the electronic appliances.
Furthermore, it brings the traditional steam and hydro generator era to the next level: the
electricity generator. When it comes to Industry 3.0, automation is introduced. With the
progress of the technology, more advance facilities and industrial robot have greatly
improved the quality and the efficiency of the manufacturing process. For industry 4.0,
what makes it so different from the previous era is that, we are not just creating a new
industrial skill but to use Cyber-physical system(CPS) and Internet of things (loT) as a
foundation to create an adaptable smart factory base on integrating industrial skill,
marketing and product design skill within the whole system, so as to join the overall
production lines together and provide after sale service.

Our research is based on the intellectual production line model created by TXC
Corporation which includes the flow and feedback according to the manufacturing
process. During phase one of our research, we analyze and make an effort to understand
the unofficial data provided by the company. Next, we proceed to the next level of
discussion on how to gather and filter the information obtained. During phase two of our
research, we browse through the existing information online and create a subject based on
the intellectual production line model mentioned. Next, we abstract information from big
data according the similar industrial type, and make use of deep learning and eXtreme
Gradient Boosting, Xgboost to create model which can be used to detect defective item.
At the same time, we make use of LIME(Local Interpretable Model-Agnostic
Explanations) to find out the cause of defect and create a high speed production line so as
to set as an example which can be used as a reference for the other production lines in the
future. During the final phase of our research, we make use of the OCXO intellectual
production line as a foundation to integrate and adjust the previous experience and model.
At same time, we create a predicting model that is able to predict the setting value among
quartz chip, property of electricity and TCV. Furthermore, conclude on how property of
electricity will affect the setting value of TCV and the range of influence so as to control
the yield of product, the speed of development and precision of the result.

The result of the experiment and the building process are able to be used in the rest of
the production lines involved in intellectual process in TXC Corporation. Due to the
incomplete industry 4.0 fundamental facilities, we can only focus on the prediction and
adjustment on the data of related production line. Furthermore, we will be able to use this
current research to analyze the process in big data: From ways to gather information, data




filtering and creating data base to deep learning algorithm. This is able to calculate the
information gathered from feedback on cloud storage, so as to reduce the probability of
defect and redoing. Our research can be used on other fields too. For example, prediction
and maintaining of machines, production line and product design and even fulfill the aim
of industry 4.0 to upgrade the industry to its optimum level.




