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Development of a Matlab Toolbox for Guidance & Traction Control Designs of
an Articulated Transportation Vehicle
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Abstract - This paper presents a software toolbox with Matlab® developed for the various performance analysis of an
automatic guidance system of the Bimodal Tram. The Bimodal Tram is a new kind of transportation vehicle which could
be an all-wheel steered multiple-articulated vehicle. This vehicle has to be equipped with an automatic guidance,
traction/braking, and docking system, In the stage of developing such a system, its validities and performances should be
verified under various operation conditions. For the purpose of doing these things through simulation, this toolbox has
been developed and demonstrated well by applying it to the KRRI model.
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Fig. 1 A concept of an automatic guidance system
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Fig. 3 The KRRI all wheel steered single articulated vehicle
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Fig. 4 Block diagram of decoupling control system
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Fig. 5 Decentralized control configuration for the lateral
guidance of vehicle
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Fig. 6 Block diagram of the precise docking control system
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Fig. 7 Reference profile of location/velocity/acceleration for
the docking control
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Fig. 10 Simulation results of decoupling effect with Dy,
when a sinusoidal input 4, is applied to the vehicle
model
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Fig. 11 Shape of reference path : there are three pairs of
curvature radii and speeds.
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Fig. 12 Simulation results of guidance control : (a)
animation of guidance control simulation, (b} tracking

errors and steering angles.
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