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Dynamic Modeling and Stability Control of a Mobile Robot in a 3D Uneven Terrain
Sheykhi Kish Khale !, Tourajizadeh >
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(Corresponding Author)

Abstract

Stability control of mobile robots in three-dimensional uneven terrains is of
great importance due to the risk of rollover caused by increased lateral angles. This
paper presents the design and modeling of a four-wheeled mobile robot equipped
with auxiliary mechanisms to improve longitudinal and lateral stability. The
proposed solution is based on incarporating two actuators for active control of pitch
and roll angles; where the pitch angle is controlled by a motor connected to an
inverted pendulum, and the roll angle is controlled using a motor linked to a
flywheel. For stability control, the Robust.Computed Torque Method (RCTM) is
applied to the longitudinal model, whilethe Linear Quadratic Regulator (LQR) is
used for the lateral model. Simulations performed in the MATLAB environment
confirm the high efficiency and accuracy of the control method and the
implemented  mechanisms in maintaining the robot’s stability under uneven
conditions.

Keywords: Stability.Control; Four-Wheeled Mobile Robot; Mechanism Design;
Optimal LQR Contrel; Uneven Terrain.
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