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ABSTRACT

This paper deals with a topic of robot trajectory control which is very popular in academic
and industrial research community. The task is very challenging considering the nonlinear
nature of robot manipulators, as well as high demands in tracking performances [1]. To
accomplish this, we proposed a combined feedforward-feedback control scheme [2], which
outperforms each of these two subroutines when run separately. The first one is based on
iterative learning algorithm of proportional-derivative (PD) type, while the second one is
classical feedback controller, also of PD type [3]. Parameters of the controller are designed to
achieve good performance/robustness trade-off, which is a key element in modern control
design. Mathematical model of three degrees of freedom robot arm is derived with included
actuator dynamics [4].

One of typical industrial applications of robot manipulators is a task of following a trajectory
in space with prescribed velocity law. Processes like arc welding, painting, laser cutting, object
inspection etc., are some of which wherein such demands can be met. In this particular case,
robot manipulator needs to follow a circular trajectory with constant speed along the path.
Numerical solution of inverse kinematics problem needs to be addressed first in order to obtain
desired trajectory in joint space. Then, proposed control scheme is employed and some
preliminary results are given in figures below. Ten consecutive simulations of robot trying to
follow a predetermined path are performed using the iterative learning control algorithm. In
each subsequent simulation tracking performances are improving, reducing the maximum
distance error by ten times in overall. Furthermore, by increasing the number of simulations,
the error can be made arbitrarily small. Also, this control design allows following of different
types of trajectories, with various velocity laws.
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