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Abstract: In the field of the civil and construction work site, there are many accidents caused

by construction machinery such as an excavator. Such machinery is operated by a person and

the prevention of an accident is entrusted to the person. To take the safety measures knowing of
operator’s human factors is needed. Therefore to investigate the human factors of operators, the
excavator simulator using virtual reality technology was developed.

The simulator should meet the following requirements.

(1) The simulator should have the function of simulating accident situations, such as presence of
a worker near the excavator. From this requirement the simulator should be a virtual realty
system. '

(2) The simulator should have not only front view. but also back view to investigate operator’s
attention to the back, because many accidents occurred in the rear of excavators.

(3) The simulator should have the function giving a sense of motion, because the sense is important
to operate an excavator.

Several plans such as the HMD system w1th a real excavator and the cabin on a turn table system
were investigated, and following system has been developed.

The simulator 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 the operator. The graphic workstation
performs other functions at the same time, such as the system control function and the input-output
control function for operation levers. The motion system has an operator seat on its motion base
and give a sense of motion to the operator.

The computer graphic images are made from 3D models. The simulator has two excava.tor mod-
els, medium sized one and small sized one. The views from their operator seat are different each
other. It has several person models such as cooperation workers and walkers. They move about
near the excavator. It has one work site model including an earth model which changes the shape
corresponding the operation.
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Fig. 3 Construction of VR excavator system.
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