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Object Retracting Motion Planning for Dual Arm Robots
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Abstract: In this investigation, generation of object retracting motion for dual arm robot consisting of four links is
discussed. In particular, a situation in which an object is moved over a frictional floor is considered. The objective
is to find the retracting motion with the lowest required torque. First, the equation of motion for dual arm robot is
derived. In the dynamic equation, the simplified linear friction model (classical model) is introduced. As a
calculation of forward dynamics, the augmented formulation introducing Lagrange multipliers is applied. Then, an
optimization problem is formulated to minimize the maximum torque at each joint. The design variables are the
time history of joint torque. The time histories of torque are expressed in two ways: Fourier series and Chebyshev
polynomial. The optimization problem is solved with an algorithm based on the Differential Evolution. As a result
of the optimization, two torque patterns are obtained. One is the motion of pulling the object straight back in its
initial position. The other is the motion of rotating the object to face vertically and then folding the arms while

retracting the object. The latter motion reduces the maximum torque to about 60%.
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