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Abstract

Taiwan is one of global major production centers of precision equipment
and related key components. In addition to reducing costs and impacts from
external environmental changes through manufacturing process improvement
and overseas investment acceleration, domestic manufacturers have also
engaged in intelligent manufacturing with the aid of upstream and downstream
manufacturers, to strengthen their competitiveness. The soft power of Taiwan’s
manufacturers has gradually spread from machine tools, photo-electricity and

semiconductor to new energy and other industrial machineries.

The drive system is an indispensable key component concerning the
operation and automation of precision equipment. The intelligentization of
advanced mechanical drive system is an even more important challenge to
realize for buildingfuture factories and enhancing competitiveness of the
precision machinery industry. According to a survey of ICON, the global
overall market demand for mechanical drive equipment was US$ 26.5 billion
in 2015, it is expected to reach US$ 27.3 billion in 2016, and US$ 30.7 billion

by 2020; the compound annual growth rate (CAGR) from 2016 to 2020 is 3.8%.

In recent years, Taiwan has exported machinery products in large quantities,
which has also driven the export of mechanical components. To reduce costs,
advanced countries, such as Japan, Germany, the United States and South
Korea, have gradually adopted mechanical components made in Taiwan; while
emerging industrial countries and developing countries also actively seek to
adopt mechanical components made in Taiwan to increase the competitiveness
of their machinery products. Taiwan has become the third major supply base of
mechanical components after Japan and Germany. In 2010, the export value of
mechanical drive equipment made in Taiwan exceeded the import value, with
the net export value reaching NT$ 18.8 billion in both 2014 and 2015.
However, global recession has caused changeful economic and trade situations,
Taiwan's machinery and component products are facing severe challenges

under converging attacks on three sides by China, Japan and South Korea.

Based on observation of the recent development trend of the global
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manufacturing industry, after the financial crisis in 2008, countries such as the
United States, Germany and Japan have successively put forward plans to
revitalize the manufacturing industry through development of intelligent
manufacturing. Intelligent plant and intelligent machine are indispensable
parts in the development of intelligent manufacturing. Under the trend of
equipment intelligentization driven by advanced manufacturing and future
plant, major manufacturers both at home and abroad have made investment to
the development of mechanical drive equipment with intelligent functions one
after the other. Taiwan’s precision machinery industry has already a complete
supply chain. The competitive advantage is expected to be maintained in the
future, and the adjustment and upgrading of the industrial structure will be
promoted by taking advantage of such an opportunity. How to make good use
of artificial intelligence and ICT technology and to combine them with domain
knowledge, to stabilize the existing symbiosis network as well as the emerging
symbiosis network (industrial products under special specification), and to
grasp new business opportunities, are the challenges that need to be faced at

the present stage.

By taking a comprehensive look at the intelligent technology of
mechanical drive equipment imported with application, it develops mainly
around two principal axes, i.e. operation efficiency improvement and health
diagnosis prediction. Compared to operation efficiency improvement, health
diagnosis ‘prediction is an application technology with relatively mature
development with intelligent technology introduced into mechanical drive
equipment at the present stage. Drive unit status monitoring and fault
diagnosis technology are an interdisciplinary integration technology, which
involves expertise in many fields, such as dynamic information processing,
computer and artificial intelligence. Current research and development of drive
unit fault diagnosis mainly focus on drive unit status monitoring instrument
and analysis system development, diagnosis method exploration, vibration
signal processing and analysis, fault mechanism exploration, typical fault

characteristics retrieval and artificial intelligence application.

Since the new government took office, it has been actively promoting the

“Five major innovation industry plans”. The development of intelligent
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mechanical drive system will offer the opportunity to realize the vision and
goals of “intelligent machine industrialization and industry introduced with
intelligent machine” in the “intelligent machine action program”. However,
Taiwan’s mechanical drive equipment manufacturers need to address the
following problems first before entering the intelligent manufacturing field : (1)
Independent innovation capacity is weak, intelligent manufacturing and
intelligent machine have prospective application dilemma; (2) Key components
have different criteria standards, and their costs are too high, causing the
desire for user-end to transform and upgrade to reduce ; (3) To cope with great
changes in the industrial structure, the gap in intelligent technology profession
and integration manpower needs to be narrowed. Therefore, this study has
proposed specific policy recommendations for business operators’ reference,

which include : (1)Establish key intelligent technology and test verification
platform as soon as possible, in order to become the world's major suppliers ;

(2) Obtain key technology through strategic alliance, mergence and acquisition
for rapid development of high-end intelligent products ; (3) Give play to the
strength of alliances, academia and research institutions for joint development
of innovation-oriented industrial ‘ecological system ; (4)Cultivate high-end
talents with integration capability of intelligent mechanical components ; and

(5)Establish intelligent mechanical component procurement platform to
connect with the international supply chain.
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