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Abstract: Traditional manipulator arm force tracking control is mainly achieved through end six axis force sensors and force
position hybrid control methods, which are difficult to adapt to uncertain environments and prone to problems such as force tracking
errors and overshoot. Therefore, a method for tracking the adaptive force of a manipulator arm based on joint external force estimation
is proposed. Firstly, design a disturbance Kalman force observer (DKF) that combines generalized momentum and Kalman filter for
estimating contact force; Then, an adaptive variable admittance force tracking method is proposed, which automatically adjusts the
admittance parameters based on the force error, reduces the force tracking error, and improves the stability of the system. Through
simulation experiments, it has been verified that the DKF proposed in this paper reduces the estimation error by about 20% compared
to the generalized momentum observer; The adaptive variable admittance force tracking method reduces overshoot force, reduces force
tracking error by about 27%, and has strong adaptability to uncertain environments.
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