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ABSTRACT

The objective for this study is to establish the simulation and evaluation mehtodlogy for Variable Centroid Vehicle (VCV) motion

stability control system. VCV drive and handling and ride performance parameters such as longitudinal and lateral acceleration, yaw

and roll rate and side slip angle can be calculated and compared under different dynamic simulation conditions. The roll rate was

assessed with other appropriate control strategies and controllers’settings to assure the VCV can be operating for safe and stable

control condition. In this study, object-oriented simulation program Simulink was used to construct the modules including the VCV

longitudinal and lateral motion. VCV driving and braking torque management, lateral force and normal force control model, wheel

models, were tested and validated by commercial vehicle simulation program CarSim under the same driving conditions. VCV

center of gravity hight and the length of wheelbase become time-varing input parameters for stability control system. VCV dynamic

performance correlations between these two input parameters and the outputs from vehicle stability control system can be observed

and vehicle stablilty can be improved by integrated consideration of traction and braking control to reduce the oversteer and rollover

dangerous conditions. The wheel traction slip and brake skid effects under different centroid height and wheel base were simulated

and the lateral acceleration, yaw rate performance were also be evaluated at the same conditions. By Hardware-in-Loop,(HIL)

technology, the software simulation controller parameters can be converted to real vehicle control signals through CAN bus so that

the optimized location of VCV centroid be adjusted to the more safe and stable operating position.

Keywords : Rollover, Roll-Stability Indicator, Vehicle Real-Time Dynamic Stability Control System, Dynamic Performance

Hardware-in-Loop Simulation.
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本研究旨在建立可變重心車輛運動穩定性之模擬控制研究，建立可變重心車輛運動縱向與橫向動態模擬系統，針對其道路行駛性能如加

減速、轉彎、剎車制動以及車身重心變化時之側滾率加以評估比較，並配合適當之控制策略及控制器來進一步達成控制可變重心車輛運

動穩定性之車體穩態控制目的。本研究以物件導向模擬軟體建立分析車輛運動變化，建構出可變重心車輛動態系統模擬，包括縱、橫向

驅動力、牽引力控制、轉向操控穩定控制、制動力分配控制、輪胎動態模型、橫擺模型、側滾模型等，進行可變重心車輛運動穩定性之

行車性能與控制策略規劃，比較驗證及分析動態模擬系統。研究模擬可變車身重心高度之車體穩定控制動態分析之關係，利用建立之車

輛動態系統模型，觀察在不同車速設定下車身重心高度變化之車輛運動，分析控制參數對橫擺與側向速度影響，根據車輛行駛狀況並配

合控制器進行計算，可使可變重心車輛更精確地修正重心位置，以更安全之模式配合車輛動態模擬系統以達到穩定操控行駛之設計要求

。


