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State Estimation of Turbojet Engine Using Nonlinear
Model

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

ABSTRACT

A propulsion controller for vehicles should be designed to overcome a sensor failure during a
flight, and it is necessary to control the system properly at any circumstances. Therefore, the
vehicles need to retain reliability on the sensor measurements by implementing extra sensors to
replace the original control sensors in case of their failure. This paper presents the MIMO NARX
model by simulation which substitutes measured values with estimated ones by the state
estimation technique in case of a sensor failure in a turbojet engine. It is also presented that the

NARX model can be adapted as an engine model in HILS equipments.
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Fig. 1 System Model of Torbojet Engine
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Fig. 3 Structure of NARX
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Fig. 8 Measured vs. Estimated : Pcdis (Forward Case)

Table. 1 Result of Forward Case

Error Nrom_Error | Pcdis_Error | Ttin_Error
Max 504 537 3.76
Min -4.12 -362 -383
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Fig. 9 Measured vs. Estimated : Pcin (Backward
Case)

Table. 2 Result of Backward Case

Error Pcin_Error Tecin_Error
Max 157 0.79
Min 247 -0.72
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