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The performance and health of an aircraft engine changes with usage. Additionally the key 
performance and safety indicators such as Thrust and Stall Margin, respectively, are unmeasurable. 
Model-based approach to estimating engine performance and health to be able to directly control these 
unmeasurable quantities, as well as perform on-line diagnostics, is an emerging research area. The 
condition of an engine is estimated using a set of health parameters which are updated such that the 
outputs of the on-board engine model match the sensor measurements. The challenge in aircraft engine 
health assessment is that typically the number of sensors available is less than the number of health 
parameters, which results in an underdetermined problem. The conventional approach is to estimate a 
subset of health parameters using Kalman Filter approach. Although such an approach might provide a 
good match with the sensor measurements, it can result in significant errors in the estimation of actual 
engine performance and health. This presentation will provide an overall perspective of the challenge of 
aircraft engine performance and health assessment, and will present results from an approach developed 
recently which determines an “optimal” set of tuners for the on-board model such that the estimation 
error in the unmeasured parameters of interest is minimized. This research is being conducted in support 
of the Integrated Vehicle Health Management project under the NASA Aviation Safety Program. 
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