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A Preliminary Study on Avionics Prognostics:
Al-based Extraction of Failure-Related Variables
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Abstract

Condition-Based Maintenance (CBM) is a cost-effective strategy that determines the optimal maintenance timing
based on prognostic technologies that predict the system’s Remaining Useful Life (RUL). It has been applied across
various industries, with the aviation sector at the forefront. To implement CBM, monitoring data that reflects system
health—such as bearing vibration signals and battery voltage and current signals—is essential. However, in avionics
systems, it is not even known which of the more than 10,000 monitored variables are related to failures. This paper
proposes a method for extracting failure-related variables of avionics equipment using actual in-flight data provided by
the Republic of Korea Air Force. To reduce data complexity, an autoencoder was employed for dimensionality
reduction, followed by the application of a random forest algorithm to identify failure-related variables. A total of 30
candidate variables were extracted, among which five consistently showed high importance across various conditions,
demonstrating their potential as failure-related variables.
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Table 1. Main equipment unit price
Equipment New product Maintenance

A 30.00 1.56

B 82.22 2.22

C 48.89 6.39

D 63.33 6.33

E 500 1.56

F 144.44 10.89

G 7.78 1.00

H 100.00 10.00
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Fig. 2. Cumulative maintenance costs of avionics
equipment over time
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Table 3. Definition of the top 15 variables in importance

Ranking Variable Variable definition
number
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14 3% JAwrek
15 89 SECOND DIGIT OF UTC MIN.
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Table 4. Top 5 variables in importance across different
numbers of trees

Num. of
trees, n 100 200 300 400 500
ranking

1 243 221 243 243 221

2 221 243 221 221 243
3 366 366 366 224 85
4 360 224 85 366 224
5 85 360 224 85 364
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