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Fig.1 Schematic of multiple robot manipulators

carrying a common object system
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COORDINATED DYNAMIC LOAD DISTRIBUTION FOR
MULTIPLE ROBOT MANIPULATORS CARRYING
A COMMON OBJECT SYSTEM Y

Wang Xinggui  Han Songchen* Qin Jungi  Shao Chengxun*
(The PLA College of Ordnance Engineering, Shijiazhuang 050003, China)
*(Department of Astronautics and Mechanics, Harbin Institute ¢f Technolegy, Harhin 150001, China)

Abstract  This paper presents an efficient real-time dynaic load (force) distribution method
for multiple roboe manipulators carrylng a common object system. In the coordination for several
manipulator: sharing sn object, a proper load (force) distribution is important. Particularly,
to effectively manipulate the object without slipping and crushing, a force that required for the
object to follow the given trajectory must be properly distributed among the manipulators. The
dynamic load distribution for cooperating multiple robot manipulators has multiple solutions. In
order to resolve the problem that there is redundant solution on the dynamic load distribution
for multiple robot manipulators carrying a common object system, a load distribution method
of zero internal force on the mass center of object is proposed. In the proposed method, a new
coricept of the virtual concentrated inertia and mass stick is defined as there were concentrated
mass and concentrated inertia tensor at one end of the rigid stick without mass, and its dynamics
equation is given by use of the d’Alembert’s principle. Subject to the bearing capacity of each
robot manipulator, the analytical formulation of the dynamic load distribution for the system is
given by a linear weighting algorithm. The dynamics characteristic of system for multiple robot
manipulators carrying an object is analyzed in this paper. The resultant force is the sum of force
vectors applied to the object contributing directly to the motion of the cbject, and the internal
force represents a part of the force vector that does not contribute to the motion. The resultant
force and internal force of the object related to the force vectors are formulated, so that the motion
and contact force and internal force of the system may be controlled simultaneously. The problem
of dynamic load real-time distribution for multiple robot manipulators carrying a common object
system is resolved cffectively.

Key words multiple robot manipulators. coordinated dynamics, load distribution, inverse dy-

namics, redundant system
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