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8. Development of Excavator Accident Simulator*

by Kiyoshi FUKAYA** Takahiro NAKAMURA** and Sonoko MANNEN*#*

Abstract] An excavator accident simulator is developed in order to study on the effect of quasi-experiences
of accidents. This development is made from the point of view that quasi-experiences of accidents are believed
to be effective for safety training for acquiring sense of danger and motivation for safety.

In this simulator, excavator accidents are selected as quasi-experiences of accidents. They seem to be
representative of accidents in a sense. One reason is the number of excavators’ accidents is large. Another
reason is there are two type of accidents; own-injury accidents and accidents hurting others.

Hardware of the simulation system is composed of the image system and the motion system. The image
system is composed of the image generator (graphic workstation), eight video projectors and eight 120 inch
sized screens which are arranged in heptagon and surround a subject. The graphic workstation performs other
functions at the same time, such as the system control function and the input-output control function for
control levers. The motion system has an operator seat on its motion base and it gives a sense of motion to the
operator.

Software of the simulation system is composed of an application system and the VR(Virtual Reality) operating
system. An application system is composed of 3D models and application program. The VR operating system
controls drawing of computer graphics according to the application program and 3D models.

The excavator accidents simulator simulates 4 types of works, that is, excavation, running on sloping ground,
hanging a load and loading of the excavator, and it simulates 2 types of accidents, that is, upset and contact.

In the simulation of upset, stability and posture calculation is carried out. In the running on sloping ground
posture of the excavator changes according to the sloping ground. In order to express inclination of the
posture, not only screen image but also motion of operator seat is used.

An experiment for evaluation is carried out, and modifications are suggested. Modifications of the system are
being carried out.
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Fig.1 Construction of VR excavator system
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Table 1 Specifications of excavator simulator
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Table 2 Specifications of motion base
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A (Y filrde) /£ 185mm 45 185mm
T (7 dilE) = 190mm T 240mm
2—/L (X Hh[E D) +17° -17°
vy T (YEHED) +19° -17°
g— (X#HHEY) +16°  -16°
JIBEES
HifE (X dhif i) 4. 9m/s?(0. 5G)
A (Y EhrE) 4. 9m/s%(0. 5G)
T (7 difE) 4. 9m/s%(0. 5G)
m—/L (X #HE Y ) 250° /s*
vy T (YEHED) 2507 /s*
g— (X#hEY) 250° /s°
FE#HUAE 500kg
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Fig.4 The small sized excavator model
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Fig.5 Running on sloping ground
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Fig.7 Loading of the excavator
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Fig.9 Hanging a load
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Fig.6 Accident during running on sloping ground
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Fig.8 Accident during loading of the excavator
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Fig.10 Accident during hanging a load
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Fig.11 The image of screens during running on sloping ground
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Fig.12 The image of screens during loading of the excavator
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