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Shape Evaluation of Optical Fiber Cables at Room and Low Temperatures
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The increased transmission loss of optical communication cables in low-temperature environments has been a
longstanding issue. However, the mechanism of the loss is still largely unknown. We have developed a technique for
evaluating the shape of actual optical cable samples in a low-temperature environment, which was one of the biggest
challenges in elucidating the mechanism. The proprietary technologies include the method to perform low-temperature
observation with a simple retrofit mechanism for existing general X-ray computed tomography (CT) systems and the
method for accurately extracting the shape of individual fibers from indistinct CT images and quantifying them three-
dimensionally. In particular, the latter technology is applicable not only to optical cables but also to a wide range of cable
products, contributing in many ways to the digital transformation promotion of cable product design using big data. This
paper introduces an effort to conduct cable evaluation from the viewpoints of both actual measurement and computer-
aided engineering, using the shape evaluation of multi-core optical cables in a low-temperature environment as an
example.
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