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A study on the effect of cargo rotation on three-way
forklift lateral stability and control strategy
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Abstract; This paper considers that when a three-way forklift is loading and running, its fork drives the
rotation of the cargo and causes the change of the synthetic center of gravity of the vehicle, and then pro-
poses a model of the lateral stability of the forklift that considers the rotation of the cargo. In view of the
problem of insufficient lateral stability caused by the change of the synthetic center of gravity of the three-
way forklift, the linear quadratic regulator(LLQR) optimal control method is used on the basis of the es-
tablished forklift model, and the particle swarm optimization based on beetle antennae search(BAS-PSO)
is proposed to optimize the LQR state matrix weighting coefficient, and then design the LQR steering
controller. The LLQR steering controller optimized by BAS-PSO realizes the fast follow of the ideal yaw
angular velocity and the ideal centroid side declination angle. The simulation analysis is carried out under
the condition of double-shift line and lane change, and it is verified that the above-mentioned control strat-
egy can effectively suppress the offset of the centroid side declination angle, and better track the ideal yaw
angular velocity in real time. The lateral stability of the three-way forklift is significantly improved when

its fork is loaded with goods for rotating operations.
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