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This dissertation investigates stochastic performance on cooperative control of robotic network with
human operator and visual feedback. The robotic networks interacting with human operator and tracking
target rigid body motion based on visual information are considered, respectively. In both cases, the
performances are analyzed under stochastic disturbances in robot motions

First, we analyze the stochastic performance on cooperative control of human-robotic network. We propose
a cooperative control law, which synchronizes all robots to human desired position without stochastic
disturbances. Then, we prove that the error system consisting of relative distance between neighboring
robots is practically stochastic input-to-state stable. Next, passivity of robotic network is shown when
there are no stochastic disturbances. Furthermore, we analyze the stochastic performance by L2 norm when
the human operator is assumed input strictly passive

Second, communication delays between each robot are considered. We apply scattering transformation to
inter—robot communication channels. Furthermore, it is shown passivity of robotic network is recovered
without stochastic disturbances. Then, we propose a cooperative control law, which synchronizes all robots
to human desired position under communication delay without stochastic disturbances. Finally, we analyze
the stochastic performance by L2 norm when the human operator is assumed input strictly passive

Third, the stochastic performance on visual feedback control is considered. Estimation problem for the
stochastic target rigid body motion based on visual information is discussed. Then, visual feedback control
is considered based on the estimation. The stochastic performance is analyzed by noise—to—state stability,
ultimately boundedness in mean square and L2 robustness.

Lastly, we analyze tracking performance of robotic network connected by visual feedback control to a
stochastic motion leader. For an attitude synchronization problem, practically stochastic input—-to—state
stability and L2 robustness are employed for stochastic performance analysis. Furthermore, the same notions

are used to analyze the performance on a pose synchronization problem.
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