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granite; (d) diabase; (e) rhyolite; (f) syenite
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Fig. 2 Microscopic images of rock thin sections:

(a) coarse-grained granite; (b) granite pegmatite
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Fig. 4 X-ray diffraction spectra of rock samples
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Fig. 10 Rock detection results
(from Xu Zhenhao et al. , 2021a)
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Y,= ReLU(Norm( Conv(X,))) (5)

Z = TanH(Norm(Fc(Concat(Y,,Y,)))
X, X, 3 SRR I A T R AR PR,
Conv Fl Fe 43 B R B FZ M 4% 2, TanH Fl
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Fig. 11 Image and element information fusion model
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Fig. 12 Change curve of accuracy rate in the training process

of image model and fusion model (from Xu Zhenhao et al. ,

2021b)
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Fig. 13 Lithology identification based on fusion of image and spectral data; (a) data level fusion;

(b) feature level fusion; (c¢) decision level integration
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Fig. 14 The multi-source information fusion
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Lithology identification: Method, research status and
intelligent development trend
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Abstract: Lithology identification is basic and important for geological work. Traditional lithology
identification method is overwhelmingly dependent on manual experience and geological expertise, which is time-
consuming and highly professional. Besides, it is vulnerable to subjective factors, resulting in unsatisfactory
accuracy. We review the traditional lithology identification methods, then summarize the latest intelligent
identification methods. Finally, we detailed introduce the intelligent identification methods based on rock images,
microscopic images, images and element data fusion. The accuracy of intelligent lithology identification based on
images can reach more than 90%. The lithology identification based on images and element data fusion can alleviate
the influence of factors on accuracy such as high image similarity and apparent characteristics of weathering
damage. We deem that the current research on intelligent lithology identification is still in its infancy and cannot
meet the engineering needs. Combining the advantage of various data sources and using machine learning to deeply
mine the internal correlation between rock elements, minerals, spectra and apparent features is conducive to
breaking through the limitation of single source information and realizing rapid and accurate lithology identification.
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