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Design of the robust propulsion controller using nonlinear
ARX model

Jung hoe Kim*' - Dongchoon Gim** - Sang jeong Lee***

ABSTRACT

A propulsion controller for one-time flight vehicles should be designed robustly so that it can
complete its missions even in case sensor failures. These vehicles improve their fault tolerance by
back-up sensors prepared for the failure of major sensors, which raises the total cost. This paper
presents the NARX model which substitutes vehicles’ velocity sensors, and detects failure of
sensor signals by using model based fault detection. The designed NARX model and fault
detection algorithm were optimized and installed in TI's TMS320F2812 so that they were linked
to HILS instruments in real-time. The designed propulsion controller made the vehicle to have
better fault tolerance with fewer sensors and to complete its missions under a lot of complicated
failure situations. The controller’s applicability was finally confirmed by tests under the HILS
environment.
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Fig. 3 Characteristics of Applied Controller
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Fig. 4 Response of Applied Controller : RPM Sensor
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Fig. 5 Proposed Controller Scheme
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Fig. 6 Simulation : RPM Estimate
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