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Abstract: With the continuous progress of mineral resources exploration technology, the intelligent identification of rock
minerals has become increasingly important in the field of mineral composition analysis. In order to analyze the influence of
complex texture structure and variable mineral morphology of rock thin section images on intelligent identification technology,
an intelligent identification model of rock minerals based on improved YOLOvS algorithm (Mineral-YOLO model) was
proposed. The Mineral-YOLO model innovatively integrates the LSK module to enhance the identification capacity of the model
for different target and background information differences. The ODConv technology is introduced to reduce the influence of
background interference, thereby improving the performance of the convolutional network. The loss function is optimized to
improve the accuracy mAP of bounding box positioning. In the model training, the self-built data set was extended using the
combination enhancement technology, so that the samples of the data set were more abundant. The validation set was used to

verify the trained model. The results show that the mean average accuracy of the proposed mineral intelligent identification
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model is 83.3% and F, is 78% when identifying 6 kinds of minerals. Compared with the YOLOv8 model, it is increased by 3

percentage points and 1 percentage points respectively, which proves the high efficiency and accuracy of the Mineral-YOLO

model in the intelligent identification of rock minerals.

Key words: Rock thin section image, Intelligent identification, Deep learning, Mineral-YOLO model, Object detection
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Fig.5 Orthogonal polarized images and single polarized images of eight types of magmatic rocks
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Fig.6 Polarized microscopic images of six minerals
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Table 2 Results of ablation experiments

TR Fi/%  mAP/Y% GFLOPs
YOLOVS 77 80.3 257.4
YOLOv8+LSK 7 81.7 262.9
YOLOv8+ ODConv 77 81.3 251.6
YOLOv8+ Focal-ElIoU 75 79.6 257.4
YOLOv8+ LSK+ ODConv 79 82.9 257.1
YOLOv8+ ODConv—+ Focal-EloU 76 81.0 251.6
YOLOv8+ LSK-+ Focal-EloU 77 82.2 262.9
Mineral-YOLO 78 83.3 257.1
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Fig.12 Comparison of mAP under different IoU thresholds
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Table 3 Comparison of performance of different

models in the test set

mAP @50/ mAP@50:95/ Fi/

o

AR P/% R/%

% % %

YOLOVS 75.8 714 74.9 49.0 73

YOLOvT7 77.5 73.9 76.5 52.9 76

YOLOv7-Tiny 69.9  67.0 69.9 42.1 68

YOLOvVS 80.1  70.6 78.2 60.0 75

Mineral-YOLO 82.9  71.6 81.3 64.0 77
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