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.Knowledge Transfer of Crane Operating Skill on Creating a Mold
Using Portable VR System and Force Feedback Device

Keiichi WATANUKI*, Kazuyuki KOJIMA and Keisuke NISHIMURA

** Department of Mechanical Engineering, Saitama University,
255 Shimo-okubo, Sakura-ku, Saitama-shi, Saitama, 338-8570 Japan

In recent years, decreasing skilled workers have become a big problem in our country. Therefore
a method or system is necessary in wihch unskilled workers can obtain high level skills such as crane
operation on creating a mold efficiently. Since OJT (On-the-Job Training) is one of the main
methods of knowledge transfer and job training, however it is limited due to decreasing young
workers and aging of skilled workers. In this paper, the VR-based training system for crane
operation is shown. We conduct the experiment that trialists use the system. As a result, the
effectiveness of the VR-based training system for a crane operation is considered.
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1.Casting plan

2. Molten metal

4.Mold assembly

. 5.Pouring

6.Knock-out

Fig.1 Casting process

Crane controller

Upper mold

Handle of frask

Lower mold

Fig.2 Example of matching operation
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(b) Force feedback device
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(c) Outline of our proposed system

Fig.3 Knowledge transfer system
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Table 1 Specification of haptic device

width 0.36[m] x height 0.4[m] x

Workspace 1.0[rad]
Position resolution 4x 10_6]"“
Force degrees of 3(x,y,2)
freedom
Maximum output 250 [N]
force
2500 [Hz]

Refresh frequency

100/10 Mbit Ethernet

Interface

Fig. 4 SECI model and our proposed system

~~ Upper mold

- Lower mold

Fig.5 Three-dimensional stereoscopic model
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Table 2 Results of questionare

Estimated weight of
upper mold

100[kg]
10 [kgl
10 [kgl
200 [kgl]
30 [kel
300 [kel
200 [kg)
80 [kel
1000 [kel
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(b) Visual and force feedback information

Fig.6 Results of positioning errors
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Fig. 7 Contact times of dowels or cores
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Fig.8 Operation times
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(a) An example of poor performance with visual informa-
tion ’

(b) An example of good performance with visual informa-
tion

0255 o1 o O01 02
X

(c) An example of poor performance with visual informa-
tion

0.2 52 0.1 0

(d) An example of good performance with visual and force
feedback information

Fig.9 Tranjectories of matching operations

AT hEEER R, REERE TEERE MR EER
THIEMNTEL VRERE#EEL, VREM AL
TeEREEB BT, HERBHRE WEBREELEL 2
BEDOBIC DN THRI L7,

ZOFE, VREMZ AL HERT OB, HE
B NEBReEE IR I LRBEETHE I LD
hbhoiz,

BB, FFFEO—IE, Fro i ¥ —  EERENR
EFFMEE (NEDO) Rtk Ry N EAL YD Y =
7 hN7u 4 TRRBXEEE RIEMRERYSE
BHFZE(C) (16560112), HERIAIRE (BF) HE - B
BEE, ~y 7 BHWEBRICEZ2DDTHS,

X 73

(1) Watanuki, K. and Kojima, K. Internalization of-

Knowledge for Technical Skills in Immersive Virtual

Envionment, Proceedings of the Human Interface Sym-

posium 2003, (2003-10), pp. 639-642.

(2) Japan cast iron fouhdry association, Chutetsu imono
no chuuzouhouan no kangaekata (in Japanese), (1971),
p. 50, Corona Publishing Co., Ltd.

(3) Cruz-Neira, .C. et al., Surround-Screen Projection-
Based Virtual Reality: The Design and Implementa-
tion of the CAVE, Proceedings of SIGGRAH ’93,
(1993-8), pp. 135-142.

(4) Nonaka, I. and Teece, D., Managing Industrial Know!l-
edge, (2001), p. 13, Sage Publications.

(5) Nonaka, I, The Knowledge-Creating Company, Har-

' vard Business Review, (1991), pp. 96-104.

(6) Polanyi, M., The Tacit Dimension, (1966), p. 3, Rout-
ledge and Kegan Paul.

(7) Watanuki, K. et al., Development of Knowledge Trans-
fer System for Crane Operationg Skill on Creating a
Mold, Proceedings of Technology and Society Division
of the Japan Society of Mechanical Engineers, No. 05-
86 (2005-12), pp. 29-32.

(8) Matsuda, . and Sugihara, T., Undou shinvigaku nyuu-
mon (in Japanese), (1997), Taishukan Publishing Co.,
Ltd.

NI | -El ectronic Library Service



