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Abstract

The goal of business operation is to pursue maximum benefits, and the
common goal of the industry is non-stop and never-ending effective output,
with its manufacturing system aiming for optimum production capacity,
utilizing the functions of the manufacturing system to its maximum potential.
In practice, however, if changes in legislation (e.g. Labor Standards Act) and
in the labor force (e.g. emotions, fatigue) add uncertainty to the manufacturing
system, then how can non-stop and never-ending output be achieved?
Therefore, reflections on manufacturing systems must move towards reducing
on-site human disturbance factors to establish manufacturing systems that can
be automated; In other words, reducing the on-site labor force and developing
projects involving automated system operations. At the same time, in order for
the sites within manufacturing systems to achieve their maximum production
capacity, the automated operation systems established are gradually becoming
more humanized. Hence, attention is gradually being focused on intelligent
automated manufacturing systems that combine artificial intelligence,
knowledge acquisition and network system, as well as possess reasoning and
problem-solving abilities. In order to actively and effectively promote
intelligent industry automation in Taiwan, the government has been
implementing the intelligent industry automation promotion program since
2011, with the long term goals and visions of “allowing the manufacturing
industry to become more service-orientated, and the service industry to be
more technicalized and internationalized, through the application of

value-added intelligent automation”.

The metal industry is one of the leading industries within Taiwan’s
domestic manufacturing industry. Its upstream is the basic metals industry
(generally known as the metal materials industry), with the products being
common metal materials that can be produced through primary processing. The
mid-stream is the fabricated metal products industry, which uses secondary
processing (casting, forging, stamping, bonding, heat treatment/surface

treatment, powder metallurgy, etc.) to manufacture and supply components
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used for assembly by downstream application industries such as the

FREAFLRFEF ZBHEREEAGLIRET

transportation equipment manufacturing, machinery and equipment
manufacturing, electronic components, computer optical products,
petrochemical, shipbuilding and construction industries. Its industrial
correlation is high and can drive related industries to continually progress in
development, as well as assist in the transformation and upgrading of
traditional industries. In recent times, the metal industry has been facing
changes in production conditions such as heightened environmental awareness,
increasing manufacturing costs (land and labor) and insufficient manpower. It
is also confronted with rapidly changing market demands and a fiercely
competitive international environment. In order to remain undefeated under
this market environment, manufacturers must strengthen their own
competitiveness by keeping up with trends such as less quantity/more diversity,
high value-added manufacturing and service-orientation of the manufacturing
industry, so that they are better able to rapidly respond to frequent market

changes.

The intelligent automation mainly employed by the metal processing
industry are human-machine integrated intelligent systems jointly formed by
intelligent machines and human experts that can solve various complex,
random, ambiguous and flexible issues during processing that are difficult to
describe mathematically, and with features such as self-learning, self-adapting,
self-organizing and self-decision making. Through the cooperation of human
and machine, intelligent processing technology can dramatically expand and
extend the mental decision-making activities of humans during metal
processing, thereby optimizing processing, improving production efficiency

and reducing consumption.

In overall terms, advancements in the upgrading and value-adding of
Taiwan’s secondary metal processing industry comes with five major
difficulties: minimum wage increases, technical personnel shortage, harsh
operating environment, gaps in technical transfer and lack of smooth
communication channels between makers and users of production equipment.
In light of these complications, if intelligent automation is to be added into the

metal secondary processing industry, it will require full cooperation between

AV KA > LR
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industry, government and academia. The government shall continue to provide
subsidies for the research and development of intelligent automation
technology; in addition, the government should come forward in a timely
manner, to assist enterprises to expand into high-risk fields that are difficult to
enter, which would also enhance Taiwan’s mastery of the new technology
market. In terms of industry participants, besides seeking cross field
partnerships to achieve technology integration, the active recruitment of
personnel with technical integration ability is also paramount. With regard to
Makers and Users, both ends should fully cooperate to respond to rapid
industry changes and fully understand and take advantage of the various
resources available from the government, research institutions and academia;
close cooperation should be maintained with educational and R&D institutions
in playing the role of the value chain integrator, in order to achieve the
purpose of using technology integration and innovation to strengthen the
overall corporate quality. As for academic and research units, an intelligent
industry technology automation knowledge database should be established as
well as an information exchange platform, to assist industry participants by
allowing convenient access to intelligent industry automation-related technical
and patent literature as well as information on supply chain, market and
application status; establishing a validation/demonstration intelligent
automated production line and replicating the successful model to further
expand the application effect. Furthermore, keeping up with the latest trends in
international intelligent automation technology would also allow Taiwan to
keep abreast with international standards in the field. Finally, the constant
cultivation and nurturing of human resources required by the intelligent
automation of the secondary processing metal industry would create an ample
supply of professional and technical personnel with the continuous

establishment of deep-rooted foundations in Taiwan.
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