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M Abstract

Last year, the National Science Museum published “A History of Japanese Industrial Robots”, which described how these
robots were first developed and then improved. Subsequent to that, this paper reports where Japanese “service robots”
(specifically used by the general public outside the manufacturing environment) stand in terms of technology and business.

Although the mass media have enthusiastically been talking about service robotics as if they are about to immediately affect
our daily lives, the reality is not yet there. In an attempt to reveal the real story, we will review where service robotics now
stands and provide insights into how we can make improvements to make its use widespread.

Japan has an edge in exploring the world of robots in business. Indeed, the concept of industrial robots was created in U.S,
but the evolution into industrial products in real business was accomplished by Japan. The author attributes Japan’s success
to its smooth acceptance of the concept of robots by society, which stems from the cultural, mental, and social heritage of the
nation. That is why humanoid robots are flourishing throughout Japan unlike other countries. The report keeps track of the
history of service robotics to identify the secret behind Japan’s success in this area.

Service robots developed and used in four areas are reviewed. These are used in 1) non-human-accessible environments
(nuclear facilities, deep ocean projects, space exploitation, and micro- and nano-space), 2) the public sector (construction, ener-
gy generation, hazard prevention, and environmental protection), 3) general industries (agriculture, forestry, dairy farming,
fishing, and medical treatment), and 4) human life (humanoids, entertainment, home robots, and educational tools).

It gives an account on what makes service robots different from industrial robots and emphasizes that a new approach is
needed to establish a new, viable service robot business.

One big issue is how to cope with the “non-structured environment” in which service robots should work. This a critical
difference from industrial robots working in a “structured environment”, which makes it easy to introduce automation. We
need more advanced science and technology for this “un-structured” solution, notably in the area of artificial intelligence.

Another issue is how service robots can be developed to be viable products in the real world market. We clarify why
although much time, effort, and money were expended in service-robot exploitation in the past and many research papers
were written, no sizable service-robot market was created. The causes lie in the fact that all the components used in develop-
ing them were introduced independently. Although similar (or even identical) design problems were addressed by many of the
different projects, it is virtually impossible to reuse technologies that have been developed elsewhere. Clearly as experience
grows in robotic research, the development community may be able to reuse some aspects of the work that has already been
carried out. It should be emphasized that “open” and “modular” approaches to robotics are above all the key issues in the
process. We should not duplicate previous efforts and re-invent known solutions so that the wide and growing range of service
applications can be adequately supported to allow specific solution issues to become much simpler and easier.

The report also provides suggestions on specific open and modular approaches to guide the future direction of Japanese ser-
vice robotics.

A list of milestone products is included to identify where and how legacy achievements have been preserved.
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