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Development of Force Feedback and Haptic Devices for Knowledge Acquisition

and Job Training in the Immersive Virtual Environment
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Keiichi WATANUKI and Kazuyuki KOJIMA

The environment where Japanese industry has been paid with respect is changing tremendously due
to the globalization of economics, where Asian countries are undergoing economical and technical
development as well as advancing in information technology. For example, in the design of custom-made
casting product, a designer who is lack of casting knowledge may not be able to produce a good design. In
order to obtain a good design and manufacturing, it is necessary to equip the designer and manufacturer with
a support system related to casting design or so called, knowledge transfer and creation system. This report
describes a new virtual reality based knowledge acquisition and job training system for casting design,
which is composed of the explicit and tacit knowledge transfer system using synchronized multimedia and
the knowledge internalization system using portable virtual environment. In our proposed system, the
education content is displayed in the immersive virtual environment, where by a trainee may experience
himself in the virtual site operations. Provided that the trainee has gained explicit and tacit knowledge of
casting through the multimedia-based knowledge transfer system, the immersive virtual environment serves
as an internalization of knowledge and also enable the trainee to gain tacit knowledge before undergoing on
the job training at real operation site.

Keywords: Force feedback, Haptic, Virtual reality, Knowledge creation, Technical skill,
Casting, Manufacturing
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Fig.1 Casting process
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Fig.2 Ramming with a stamp
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Fig.8 Work space of haptic device

Fig.9 End effector

Table 1 Specification of haptic device

AMEHE 5
HEBEEND 500 [W]
L& D R RE 4%x10° [mlLAF
EHUIRERIE M 2 [kel
HERE 0.01 [N]
RAERNE 250 [N]
BABRLUEE 5x 10" [N/m]
RRNIRE 1.0 [m/s]
RKFIRE 50 [m/s’]
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