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Abstract : HILS(Hardware-in-the-Loop Simulation) was designed to validate the dynamic behavior of commercial electric
vehicles that are equipped with MR dampers. By integrating MATLAB/Simulink and TruckSim, a comprehensive, real-time
co-simulation environment was established to create an MR damper model and control its damping force through current
signals generated by control algorithms. Sensor noise was introduced based on real-world data by using white noise
generated through bilateral filtering. The Speedgoat real-time target machine facilitated the interaction between the control

algorithms and the MR damper model. This setup enables an accurate pre-testing evaluation of control performance and
system robustness, thus providing a reliable basis to reduce Sim-to-Real discrepancies before actual vehicle implementation.
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Fig. 1 Configuration of two axle bus in TruckSim
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Table 3 Influence of & on RMS values

Type | RMS value of vertical | RMS value of pitch
Sensor noise acceleration (g) angle (deg)
lo 0.11429 0.58225
20 0.1142 0.58325
30 0.10225 0.55658

Table 4 Influence of o on peak to peak values

Type | Peak to peak value of | Peak to peak value
Sensor noise vertical acceleration (g) | of pitch angle (deg)

lo 0.77259 2.615
20 0.75224 2.6326
30 0.70706 24216
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