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Mineralized and barren rock intelligent identification method based on convolu-
tional neural network transfer learning model
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Abstract

Based on the Inception-v3 convolutional neural network model, the article features 453 images of 8 kinds of
rocks, including gold ore, copper ore, iron ore, lead-zinc ore, granite, gneiss, marble and shale. Extraction and
transfer learning, the transfer learning model of lithology classification is established, and the automatic identifi-
cation and classification of lithology is realized. Four images of each type of rock were randomly selected as the
test set for testing, and the remaining 421 images were used as the training set to participate in the training. After
testing, the lithology classification results of all images were correct, and the rock images with a recognition accu-
racy rate of more than 80% accounted for more than 90% of the total number of images in the test set. The images
whose recognition accuracy rate did not reach 80% were retrained and tested after processing, and the recognition
accuracy rate exceeded 80%, indicating that the model has good lithology recognition ability and good robust-
ness, and is an important tool which provides a new intelligent analysis method for lithology recognition and auto-
matic classification.
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Fig.1 The overall Inception-v3 transfer learning model
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Fig.2 Lithological classification model with transfer learning
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Table 1 The number of sample data, trained data and test-
ed data of rock images
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Fig.3 The image sample in trained data set after processing

a. Hematite; b. Magnetite; c. Gold ore; d. Copper ore; e. Lead-zinc ore; f. Marble; g. Granite; h. Gneiss
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Table2 The results of tested rock images in trained data set
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Table 3 The results of rock images in test data set

Bfga  Efgb  Efgce  Efgd P

Afga  Effb  Effe  Effd -

R EH%/% EH%E/% EME% EWMZE% ER%E%
IR 89 90 91 96 91.5
RN 92 91 90 88 90.25
el 87 89 91 92 89.75
ket 95 97 91 90 93.25
YD 95 89 88 88 90
pNLbE 91 97 94 93 93.75
iAsEe) 94 96 92 92 93.5

FRRA 91 89 95 96 92.75

FEME i B ERES EEY EHE
TR 84 76 91 92 85.75
37308 73 84 81 84 80.5
EX e 77 86 86 85 83.5
Bl A 90 84 88 84 86.5
D™ 90 88 89 82 87.25
KHLH 90 93 91 95 92.25
Pk 91 95 91 94 92.75
FRRE 84 92 87 80 85.75
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Table 4 The results of actual pictures taken

AT TR o I % SERVUIER /%
UINZRN 100 87.64
TR 100 86.37
EX e 100 83.45
B A1 100 91.10
P 100 84.96
KHLH 100 90.42
ViaAsEa) 100 92.31
FRRE 100 87.56

R 425 T Inception-v3 i 2% > BRI X 8 Ff
AT S BR A ZE F 2 ) R H R A R
SR TTH LR RE A XX 8 Bl e A HEAT IE B 432,
HAr B9 100% . - 32U 1E 6 5 5 L 4R
G 1 25 S AR 3 H YA HE 80% LA I, ik e BH i A5 80 5.
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FA BB T T AR,

4 45 18
(1) CFEHE T Inception-v3 P 22 W 45 11 F4 2%

SRR TR I o 2RI 2R AR 55 A R Al a4
AR R A DR TR TE B R A ) T

K4 a kARG RG]
a. R b, BERRD sc. &0 A d. B0 e BYEED £ RIS s g B A sh. RS
Fig.4 The rock image sample

a. Hematite; b. Magnetite; c. Gold ore; d. Copper ore; e. Lead-zinc ore; f. Marble; g. Granite; h. Gneiss
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