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Two—Arm Cooperative Assembly Using Force-Guided
Control with Adaptive Accommodation
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Abstract : In this paper, a new two-anm cooperative assembly(or inserticn) algorithm is proposed. As a force-guided
control method for the cooperative assembly, the adaptive accommodation controller 1s adopted since it does not require
any complicated conlact slake analysis nor depends on the geometncal complexity of the assembly parts, Also, the
RMRClresolved maolion tate control) method using a relative jacobian is used to sclve inverse kinematics Ffor lwo
mampulatars, By using the relative jacobian. the two cooperative redundant mampuialors can be (ormed as a new single
redundant manipulator Two arms can perform a varety of insertion tasics by u=ing a relative mouon belween their end
effectors. A lerce/lorque sensing model, using an approximated penetration depth calculation algorithm, is developed and
used tu compute a contact lorce/torque in the graphic assembly simulation, By using the adaplive accommodation
controller and the [oree/torque sensing model, hoth planar and a spatial cooperative assembly lasks have been
successlully executed in the graplue simulation ‘inally, thiough a cooperative assemhbly task expernment using a
humanoid robot CENTAUR, wlich inserts a spatially bent pin nto a hole, s feasibility and applicability of the proposed
algorithim verlied

Keywords : robot ussemblv, two -anm coordimtion
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Table 2 Task specification of bent pin insertion.
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