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Implementation of an Embedded System for an Interaction between Robot
Amn and Human Amm Based on Force Control
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(Hyo Won Jeon and Seul Jung)

Abstract: In this paper, an embedded system has been designed for force control application to interact between a robot arm
and a human operator. Force induced by the human operator is converted to the desired position information for the robot to
follow. For smooth operations, the impedance force control algorithm is utilized to represent interaction between the robot and
the human operator by filtering the force. To improve the performance of position control of the robot arm, a velocity term has
been obtained and tested by several filters. A PD controller for position control has been implemented on an FPGA as well.

Experimental studies are conducted with the ROBOKER to test the functionality of the designed hardware.
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Fig. 1. ROBOKER.
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Fig. 2. Force control block diagram in Cartesian space.
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Fig. 3. Force controller module.
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Fig. 4. Control block module.
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Fig. 5. PD Controller design.
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Fig. 8. Initial position of humanoid robot arm.
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Fig. 11. Plots of applied force and robot movement with filter 1.
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Fig. 12, Plots of applied force and robot movement with filter 2.
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