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Fault Detection and Fault Tolerant Control of Complicated Dynamic Systems with
Spacecraft Applications
With the widespread popularity of control system in human’s various fields, the development of society is
becoming more and more dependent on control system. The safety, reliability and effectiveness of system
equipment has received extensive research attention. The appearances and development of fault detection (FD)
and fault-tolerant control (FTC) methods have presented a novel way to ensure and improve the safety and
reliability of the systems. In this presentation, the FD and FTC design problem is considered for dynamic systems
in modern industrial systems, where network-induced phenomenon such as data communication delay, data
packet dropout, signal quantization, etc, and some unexpected phenomenon including sensor/actuator faults,
measurements noise, input/output disturbance, model nonlinearity are considered in a unified framework. Such
a design problem is difficult and challenging, and traditional FD and FTC methods cannot be applied directly
here. We will give a new systemic FD and FTC design approaches for complicated dynamic system to solve this
design problem. The proposed FD methods includes network-based FD filtering method, descriptor sliding
mode observer and extended unknown input observer techniques, etc. The proposed FTC methods include
adaptive control based FTC strategy and sliding mode control based FTC strategy. Finally, some practical
applications of the developed FD and FTC methods on spacecraft in orbit are introduced.
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