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Abstract: This paper presents the algorithm of an adaptive model-free-control-based steering control for
multi-axle all-terrain cranes for which the recursive least squares with forgetting are applied. To optimally
control the actual system in the real world, the linear or nonlinear mathematical model of the system should be
given for the determination of the optimal control inputs; however, it is difficult to derive the mathematical
model due to the actual system’s complexity and nonlinearity. To address this problem, the proposed adaptive
model-free controller is used to control the steering angle of a multi-axle crane. The proposed model-free
control algorithm uses only the input and output signals of the system to determine the optimal inputs. The
recursive least-squares algorithm identifies first-order systems. The uncertainty between the identified system and
the actual system was estimated based on the disturbance observer. The proposed control algorithm was used
for the steering control of a multi-axle crane, where only the steering input and the desired yaw rate were
employed, to track the reference path. The controller and performance evaluations were constructed and
conducted in the Matlab/Simulink environment. The evaluation results show that the proposed adaptive

model-free-control-based steering-control algorithm produces a sound path-tracking performance.

715 M4 v : longitudinal velocity, m/s
L; : distance between mass center and ith axle, m
m : crane mass, kg C. : cornering stiffness of ith wheel, V/rad

I : rotational inertia, kgm?
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Division Unit Value Optimal il Plant Vo
m kg 59236 controller crane model
I, kgm’ 1,110,181 Ta?
L, m 3.968 A
L, m 1.408 Y Recursive | a Disturbance
least-squares
L; m 0.242 estimation observer
L4 m 2.052 T T 7
Ls m 3.752 L
Cis N/rad 300,000 Fig. 4 Model schematics for control algorithm
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