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Distributed Trajectory Generation for Redundant
Manipulators Based on Virtual Arms

Toshio Tsun*, Seiva Nakavama* and Koji Ito*

The autonomous distributed system (ADS) is
one of the attractive approaches for more ver-
satile and autonomous robot systems. The
present paper proposes a distributed trajectory
generation method for redundant manipulators
through cooperative and competitive interac-
tions between subsystems of ADS, which is
based on a concept of virtual arm as each sub-
system. The virtual arm has the same kinemat-
ic structure as the manipulator except that its
end-point is located on the joint or link of the
manipulator. Therefore the redundant manip-
ulator can be represented by a set of the vir-
tual arms. '

In the present paper, each subsystem corre-
sponding to the virtual arm is implemented by
a back propagation typed neural network. It
is shown that the nonlinear inverse kinematics
of the virtual arms can be solved through ex-
changing position error signals about each vir-
tual end-point computed in each neural net-
work. The method can generate the trajecto-
ries of redundant manipulators using only the
information in the task space, and each desi-
red end-point position of virtual arms can be
planned independently. Moreover, it is robust
to some failures of subsystems or actuators,
since each subsystem can work fully autono-
mously. Finally, the effectiveness of the me-
thod is verified by computer simulations using
a planar manipulator with redundant joint de-
grees of freedom.

Key Words: autonomous distributed system, robot
manipulator, inverse kinematics, neural network,
trajectory generation
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