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m3CEE  Research of Environment Adaptive Robotic System Based on Bio—mimetic Control

For the next generation of intelligent robots to meet expectations for cooperating
with and helping human beings directly and safely in daily life, it must be able to‘ adapt
to environmental conditions. So we consider new approaches of robot control based on
bio-mimetic studies in our research. .

Firstly, We notice that passive velocity field control (PVFC) proposed by Li et al.
Tt specifies a time invariant velocity field within the configuration spaée based-on
the environmental model. It enable s the robot to track the desired velocity field in
free motion space, and the resultant closed loop of the robot maintains passivity toward
environmental interaction without force feedback. Then, ﬁve considered adding
environmental adaptability to PYFC, and propose an adaptive approach that adjusts robot
dynamics and the direction of the desired velocity vector toward the real environmental
contact vector. Inspired by biological studies of frog leg motions, we propose adaptive
modular vector field control considering énvironmental geometric model uncertainty.
'Secondly we bonsider the robot’s contact. task to specify some desired time—varying
contact force to its dynamic environment. We assume that the environmental dynamics is
unknown, and based on bio-mimetic studies of human motor control functions, we propose
a novel 2 degfee of freedom adaptive control approach. In this approach, both force
feedback and feedforward controllers are involved in the robot’s control system. The
feedback control is set as constant while the feedforward controller is adjusted online
adaptively to approach the inverse of the force control transfer function. Using this

approach, exact force tracking without any loop delay can be realized by the robot.
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