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Uncertainty Analysis of Cloud Control System With Its Controller Design

GUAN Shou-Ping' WANG Liang?

Abstract Cloud control system (CCS) is the integration of cloud computing and physical systems. Due to the dy-
namic resources added, the CCS possesses more uncertainties than other control systems. In this paper, a typical
structure of CCS is presented, where the uncertainties are divided into the cloud uncertainty and the network un-
certainty, to effectively simply the uncertainty analysis and modeling. Aiming at the typical uncertainty of time-
delay, it is divided into the cloud-end time-delay and the network-end time-delay. The first one is carried out under
the condition of multi-computing nodes in the MapReduce model, and the second one is also proceeded under the
cloud control structure, then the CCS model with the forward channel time-delay and the feedback channel time-
delay is realized by superimposing the above mentioned two parties. The controller is then designed based on the es-
tablished time-delay model using the pole placement method, including the observer and the control law, thus the
stability of closed-loop control for CCS is guaranteed. The simulation results show that the control performance of
CCS is improved obviously by considering the time-delay characteristics.
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time-delay cloud characteristic controller
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