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ABSTRACT: To address the influences of test impact, data model imbalance, and expert knowl-
edge uncertainty on the health assessment accuracy of INS (Inertial Navigation System), a BRBT
(Belief Rule Base with Test Impact) model was proposed. First, the cumulative number of tests
and power—on time were introduced to reflect the test impact on INS health assessments. A test
impact conversion method based on self-measurement was proposed to convert the test frequency

and power—on duration, which were indicators at two different levels, into a unified measurement
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framework. Subsequently, based on the BRB-T model, a new health assessment method for air-

craft INS with consideration of test impact was proposed to improve the accuracy of the health

assessment of aircraft INS under multiple power—on tests. In the BRB-T model, expert knowl-

edge was achieved through the process of constructing expert rules. Complementary enhancement

of knowledge data was achieved by optimizing and adjusting the model parameters using a small

amount of disequilibrium data. Finally, the effectiveness of the proposed method was verified us—

ing the INS of a certain type of aircraft. The results show that the health assessment error of the

proposed method is 0.013 1, which improves the accuracy by 59.06% and 69.61% respectively

compared with data/knowledge-driven methods, such as neural networks and fuzzy reasoning,

demonstrating the effectiveness of the proposed method.
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