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Abstract: This paper proposes a model-prediction-based collision-avoidance algorithm for excavators for which
the recursive-least-squares (RLS) estimation of the excavator's rotational inertia is used. To estimate the
rotational inertia of the excavator, the RLS estimation with multiple forgetting and two updating rules for the
nominal parameter and the forgetting factors was conducted based on the excavator-swing dynamics. The
average value of the estimated rotational inertia that is for the minimizing effects of the estimation error was
computed using the recursive-average method with forgetting. Based on the swing dynamics, the computed
average of the rotational inertia, the damping coefficient for braking, and the excavator’s braking angle were
predicted, and the predicted braking angle was compared with the detected-object angle for a safety
evaluation. The safety level defined in this study consists of the three levels safe, warning, and emergency
braking. The analytical rotational-inertia-based performance evaluation of the designed estimation algorithm
was conducted using a typical working scenario. The results of the safety evaluation show that the predictive

safety-evaluation algorithm of the proposed model can evaluate the safety level of the excavator during its

operation.
7|15 MH X : forgetting factor
w : process noise
P : covariance v : measurement noise
K : Kalman gain J : cost function
b : nominal damping coefficient, Ns/rad
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ta perception - human perception delay, sec
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