(WroEfREE %R

)

&

BT & PR NVERVE LT 0= 2B E =4 U 7 AL OB#%
A new development of Al monitoring friction interface by combined use of machine

learning and optical spectrum
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Since it was reported that 80% of machine failures are due to wear, there has been a vigorous effort to
develop friction surface monitoring systems that enable early detection and warning of failures. On
friction surfaces, various parameters such as surface geometry and the composition of reaction films
formed by lubricating oils are involved, making it difficult to create models that can predict complex
phenomena. Recently, there is growing anticipation for the development of measurement technologies
utilizing machine learning. Machine learning allows for the prediction of previously unpredictable complex
phenomena by learning from vast amounts of data, contributing to the development of new measurement
technologies. Therefore, the applicants have attempted to develop a new friction surface monitoring system
by integrating machine learning with optical measurement techniques to develop friction surface monitoring
Al. The development of friction monitoring Al requires the development of a testing machine that can
simultaneously obtain information on friction surfaces and friction characteristics. The applicants
succeeded in developing a testing device that generates speckle patterns from scattered light on friction
surfaces, simultaneously acquiring surface roughness and friction characteristics of friction surfaces

(1). Using this testing machine, they developed friction monitoring Al to predict friction characteristics
from speckle patterns and confirmed that its coefficient of determination is a high value of 0.7. In the
future, to make it more versatile, they plan to add chemical information from Raman light to the friction
monitoring Al to develop friction monitoring Al that can also predict in friction environments dominated

by lubricating oil additives.
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