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A Driving Simulator of Construction Vehicles

Kwon Son*, Sang Hwa Goo**, Wan Suk Yoo*, Min Cheol Lee*, and Jang Myung Lee***

ABSTRACT

Vehicle driving simulators have been used in the development and modification of models. A simulator can
reduce cost and time through a variety of driving simulations in the laboratory. Recently, driving simulators have
begun to proliferate in the automotive industry and the associated research community. This paper presents the
hardware and software developed for a driving simulator of construction vehicles. This effort involves the
real-time dynamic analysis of wheel-type excavator, the design and manufacturing of the Stewart platform, an

integrated control system of the platform, and three-dimensional graphic modeling of the driving environments.
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Fig. 1 Driving simulator of construction vehicles
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Fig. 2 Coordinate system of Stewart platform
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Table 1 Motion platform requirements

6 DOF Maximum Maximum Maximum
motion | displacement velocity acceleration
Roll 20 deg 20 deg/sec | 60 deg/sec’
Pitch 25 deg 20 deg/sec | 60 deg/sec’
Yaw 30 deg 20 deg/sec | 60 deg/sec’
Surge 432 mm 610 mm/sec | 0.6 mm/sec’
Sway 432 mm 610 mm/sec | 0.6 mm/sec’
Heave 432 mm 610 mm/sec | 0.6 mm/sec’
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Table 2 Workspace of Stewart platform

Motion Workspace

Roll {425 deg~ -25 deg @ Heave = 0 mm

Pitch |+23 deg~ -25 deg @ Heave = 0 mm

Yaw [+20 deg~ -20 deg @ Heave = 0 mm

Surge [+480 mm ~ -380 mm @ Heave = 0 mm

Sway {+400 mm ~ -400 mm @ Heave = 0 mm

Heave [+320 mm ~ -320 mm @ Yaw = 0 deg
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Fig. 11 Screen of driving environment

Fig. 12 Screen for driver interface

Fig, 13 Setting of PID gains and cylinder strokes
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