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Development of Technique for Detecting Serpentinite and Asbestos Using Hyperspectral Camera
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Development of Technique for Detecting Serpentinite and Asbestos Using Hyperspectral
Camera

Minato Tobita, Suguru Shirasagi, Yasuyuki Miyajima, Hayato Tobe, Kazuhiko Masumoto,
Youhei Kawamura?, Tsuyoshi Adachi?, Narihiro Owada? and Narito Fuwa?

When excavating rock tunnels, careful attention must be paid to serpentinite because it
can cause squeezing while tunnelling and may include chrysotile (asbestos). Thus, it is
necessary to predict where and when serpentinite will appear as soon as possible during
excavation. A long advancing boring from the working face gives helpful information not from
rock cores but with cuttings, mixtures of small (~20 mm or smaller) fragments of multiple
kinds of rocks. Detecting serpentinite and asbestos in cuttings requires detailed observation
and analyses by experts, which is costly and time-consuming. In this study, we developed a
technique based on a convolutional neural network (CNN) that enables anyone to easily detect
serpentinite and asbestos in cuttings by only taking a picture with a special camera, a
“hyperspectral (HS) camera.”

Deep learning of HS images of samples containing four kinds of visually similar cuttings
(serpentinite, greenstone, a mixture of serpentine and greenstone, and a mixture of
greenstone and basalt) produced CNN models that discriminate serpentinite and greenstone
with 99.4% accuracy and all of four cuttings with 73.1% accuracy. Deep learning of HS images
of serpentinite (with almost no chrysotile included) and a mineral specimen of chrysotile
produced a CNN model that classifies these two samples with almost 100% accuracy.
Combining the CNN models developed in this study, cuttings suspected to be serpentinite are
able to be quickly investigated in-situ to determine whether the cuttings are serpentinite and,
if so, whether they also include asbestos without any special skills. This technique will be of
great help in avoiding trouble and contribute to safety and profitability in excavating tunnels
through the ground that includes serpentinite.



