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1 Problem Descrition and Objectives

Planning and control of robotic trajectories is an impor-
tant and open issue. In industry, these trajectories are often
programmed by an operator who guides the robot trough se-
quential states and then these positions are stored in mem-
ory for later recall. Such a method is neither economical
nor fast because of the necessity of a human operator. In
addition, if more than one trajectory must be stored, then
ambiguities due to repeated states of a trajectory or states
shared among the stored trajectories, increase the difficulty
of the problem. Then a neural network must learn and as-
sociate consecutive states of a trajectory and then reproduce
them when necessary. This paper uses an unsupervised neu-
ral network model to construct the dynamical modelling of
trajectories.

2 The Model

A neural network with a short term memory mecha-
nism, was designed to provide the associated joint angles
when it receives as input the present and some past states
of the robot spatial position. Mathematically, the net-
work must yield the future joint angles vector 8(t + 1) =
fle),...,0(t —ng+1);p(t),...,p(t —np + 1)], where
p € R™ is the spatial end-effector position and € € R" is
the vector of the joint angles. The parameters n, and ng
are memory delays for joint angles and positions, the func-
tion f(.) is the unknown non-linear mapping that the net-
work must learn. In order to make the dynamical modelling
of trajectories we choose the SONARX [2]. This model
uses the Self-Organizing Map (SOM) to approximate the
f(.) mapping using just some states of a the trajectory. The
SONARX produces discrete points to form the trajectories,
then a mechanism to interpolate the information retained in
each neuron is used to pose the robot in any spatial position
and then achieve accurate responses. This mechanism is

the Parametrized Self-Organizing Map or PSOM [3]. Using
Lagrange coefficients, the PSOM is able to construct a con-
tinuous manifold to approximate f(.) propely. The union of
the SONARX with the PSOM generated the TEPSOM, i.e.,
the Temporal Parametrized Self-Organizing Map.

3 Results and Conclusion

Simulations for a PUMA 560 robot using trajectories
of different degrees of complexity showed that the TEP-
SOM was more precise then the SONARX and the CHT
model [1], both do not parameterize the response space. In
the tests were observed the accuracy of the obtained spatial
positions and joint angles and the ability to handle repeated
positions in the same trajectory such as eight-shape trajec-
tory. The TESPOM will be applied to a real PUMA 560
to test the efficiency of the model in planning and control
trajectories for this arm.
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