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Abstract. Mathematical models that represent the kinematics and dynamics of linked robotic arms 

normally have parameters with different levels of uncertainty. This leads to an uncertain response due 

to the variability of such parameters. 

In the present research work, the authors employ the parametric probabilistic approach in order to 

evaluate the propagation of uncertainty, associated to given parameters, in the dynamics of linked 

robotic arms. 

A deterministic model with n degrees of freedom is deduced by means of Hamiltonian methods. In 

this model the dynamics of the arms as well as the DC motors (and their mechanics) are incorporated. 

Some parameters of this model, such as the friction of the bearings, the effective inertias and/or 

damping properties among others, are assumed uncertain. The probabilistic model is developed from 

the derived deterministic model considering that the response of the deterministic model is the mean 

response of the probabilistic model. In this way, m random variables, associated to the uncertain 

parameters, are defined in terms of their means and dispersion properties. The probability distribution 

functions of the random variables can be selected from known information or derived according to the 

Maximum Entropy Principle. 

The Monte Carlo Method is employed to simulate independent realizations of the dynamic 

response of the probabilistic model. The influence of the adoption of different probability distribution 

functions in the selected random variables is evaluated and compared. Finally the effect of the 

practical constructive tolerance in the random parameters is evaluated by means of several test cases. 
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