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Abstract: This paper presents a sliding mode observer-based fault detection algorithm for steering inputs of an
all-terrain crane. All-terrain cranes with multi-axles have several steering modes for various working purposes.
Since steering angles at the other axles except the first wheel are controlled by using the information of
steering angle at the first wheel, a reliable signal of the first axle’s steering angle should be secured for the
driving safety of cranes. For the fault detection of steering input signal, a simplified crane model-based sliding
mode observer has been used. Using a sliding mode observer with an equivalent output injection signal that
represents an actual fault signal, a fault signal in steering input was reconstructed. The road steering mode of
the crane’s steering system was used to conduct performance evaluations of a proposed algorithm, and an
arbitrary fault signal was applied to the steering angle at the first wheel. Since the road steering mode has
different steering strategies according to different speed intervals, performance evaluations were conducted based
on the curved path scenario with various speed conditions. The design of algorithms and performance
evaluations were conducted on Matlab/Simulink environment, and evaluation results reveal that the proposed

algorithm is capable of detecting and reconstructing a fault signal reasonably well.

s MY I : rotational inertia, kgm’
T, : transformation matrix
v, lateral velocity, m/s 6, : i" steering angle, rad

. yaw angle, rad v : injection term
. longitudinal velocity, m/s D : fault distribution matrix
L

. cornering stiffness of iy, wheel, N/rad
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Q

: design freedom for sliding mode observer

: equivalent output injection

v
f . fault signal, rad
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Fig. 1 Steering strategy: geometrical analysis
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Fig. 5 Evaluation results of scenario - 1
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Scenario - 2: driving with steering input(sinewave)
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Scenario - 3: curved path driving with driver model
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