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Abstract:  This paper focuses on the virtual track system of superhighway and uses intelligent knobs to improve
the safety through structural analysis and mathematical modeling. The virtual track system consists of the
subsystems of roadway, vehicle, and service center. When the vehicle that equipped with onboard system get close
to the defined road button, the virtual track system will be activated. The coordinates and road alignment of the
relevant road buttons will be extracted by the reader. The data processing module reads the linear parameters and
obtains the tangent angle of roadway and the angle of the vehicle body. Using the front wheel angle, vehicle speed
and the distance between the adjacent two button labels, the system can calculate vehicle steering wheel rotation
velocity between the adjacent two road buttons and send the control parameters to the steering motor of the
vehicle. The study results show that when the design speeds of superhighway are 140 km/h, 160 km/h, and 180 km/h,
the distances between the road buttons are less than 1.33 m, 1.50 m, and 1.50 m, the distance of the vehicle off
from the centerline would be less than 0.5 m. The virtual track system based on intelligent road knobs could keep
vehicles traveling on the virtual track and improve the safety of superhighways.
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Fig. 1 Structure composition diagram of virtual orbit system
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Fig. 2  Installation diagram of pavement subsystem and subsystem
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Fig. 4 Angle beta of tangent line between car body center line and lane center line
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