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Robotic assembly based on learning from demonstration
and adaptive force control

CHEN Peng-fei, ZHAO Xin, ZHAO Huan
(State Key Laboratory of Digital Manufacturing Equipment and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Aiming at robotic assembly of flexible automation,learning from demonstration and adaptive force control were investigated. The
strategies of searching the hole by the human demonstration when the initial position of hole changed and reducing the fluctuation speed and
error of contact torque error when peg in hole were induced were summarized. A method of searching the hole by using learning from demon-
stration and peg in hole with adaptive force control was proposed. Firstly, the trajectory was divided into two segments according to whether
there existing contact force between peg and hole. Task-parameterized gaussian mixture model ( TP-GMM ) was used to generalize the first traj-
ectory, then combined the second trajectory to generate new trajectory. Secondy,six degrees of freedom impedance control made robot compli-
ant,and fuzzy adaptive control was used to change Z-axis desired contact force of impedance control. Finally, assembly task was tested on URS
robot. The results indicate that the generated trajectory can successfully search for hole and demonstration is no need again. The fluctuation
speed of contact torque around X-axis reduces, and fluctuation error reduces by thirty percent comparing to the constant desired contact force.
Key words: robotic assembly; learning from demonstration; fuzzy adaptive impedance control; task-parameterized Gaussian mixture model
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