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Image-based Quantitative Analysis Technique of Aero-engine
Filter Debris

CHEN Libo" * , CHEN Guo®, SONG Ke', WANG Hongwei'

1. Beijing Aeronautical Technology Research Center , Beijing 100076 , China

2. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics s Nanjing 210016, China

Abstract. Filter debris in a lubricating system contains important wear information of an aero-engine. and its quantitative
study through image analysis is an effective means for engine wear condition moni{o{ing and fault diagnosis. In order to meet
the practical requirements of quantitative filter debris analysis for a certain typé\‘gf aéro-engine, a special automatic device
for oil filter rinsing and debris collecting is designed. The collected debrﬁ'&\jls!ributed on a fabric film according to its mag-
netic properties, and the digital image of the debris is obtained throuqb‘aﬁharge coupled device(CCD). The features of the
debris image are extracted through the 2D maximum entropy ger{%ﬁg salgorithm image thresholding. and then these features
are used to obtain wear degree, which reflects the wear ox@it\y)n)of an aero-engine. In the machine learning process, by
means of analyzing a lot of case images of filter debris\,( félationship between features of filter debris images and wear
degrees of aero-engines is established through m'gjziﬁlsregression. In the test process, the features of the filter debris image
taken from the CCD are obtained via image\aﬁal)bﬂs, and then the wear degree of an aero-engine is calculated directly
through the regression formula. The Wé lfe‘bb“;%’derived from the filter debris image analysis can be used to diagnose the
wear condition of an aero-engine by‘&p rin'g it with the threshold of wear degree. Finally, a(\;v{é{'application of the quanti-

tative filter debris analysis dur»i{g{t?fm intenance of an aero-engine certifies the effectiveqes% Qf’this new technique.
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