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Appendix E1
[bookmark: _Hlk83744323]The pneumoconiosis imaging reports and Diagnostic Standard for Occupational Pneumoconiosis GBZ70-2015 standards are as follows:
  To maintain consistency in diagnosing pneumoconiosis readings, the films were read by three highly qualified physicians according to the diagnostic criteria of Occupational Pneumoconiosis GBZ70-2015. The results of their agreement were considered the relative gold standard.
The rules of the final category according to GBZ70-2015 were determined as follows:
	Category 0
	No turbidity found or grade 1 turbidity in one division

	
	

	Category I
	Grade 1 massive turbidity in more than two subregions or
Grade 2 massive turbidity in four or fewer subregions

	
	

	Category II
	Grade 2 or more turbidity in four or more subregions or
substantial turbidity in Grade 3

	
	

	Category III
	Large opacities presented with a long diameter
of not less than 20cm and a short diameter of more than 10cm





Appendix E2
The input images for this study were images. Considering diverse shooting environments, different images often have varied contrast, brightness, and other attributes. Ensuring the consistency of the model input images and the effectiveness of the model operation necessitates pre-processing the pneumoconiosis camera images to reduce the images with irrelevant factors on the classification results. The pre-processed pneumoconiosis Digital Imaging dataset possesses good classification properties.
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[bookmark: _Hlk83757056]Down-sampling,
Training models
[bookmark: _Hlk83757419][bookmark: _Hlk83757420]Histogram equalization
[bookmark: _Hlk83757777][bookmark: _Hlk83757778][bookmark: _Hlk83757779][bookmark: _Hlk83757782][bookmark: _Hlk83757781][bookmark: _Hlk83757780]Blank area removal



Date preprocessing flowchart

Image store: Pneumoconiosis DR images that met the inclusion criteria were collected and uniformly stored in a Digital Imaging and Communications in Medicine format.
Image classification: Different stages of pneumoconiosis images are stored in varied file types.
Down-sampling: The images were resized to a 256×256 pixel matrix. This significantly reduced the burden on the hardware, minimized the amount of computation, and facilitated the effective training of realistic models.
Histogram equalization: To facilitate image feature presentation, we enhanced the images such that the local gray contrast increased. Histogram equalization is a common method of image enhancement.
Blank area removal: We eliminated irrelevant information and retained useful information.
The pre-processed pneumoconiosis DR images increased the contrast of the internal structure of the lung field and displayed good classification characteristics.
The development platform and hardware platform for this study were as follows:
We used Python 3.6, CUDA 9.0, JupyterLab, SimplelTK, Scipy, Numpy, OpenCv, TensorFlow, Keras, and Matplotlib as the major tool systems used for image processing, model building, statistical analysis, and plotting.
The flat key platform for this study was an HP-Z420 server equipped with 1080Ti graphics, CPU: Intel(R) Xeon(R) CPU E5-1650 0 @ 3.20GHz; RAM: 64G; and GPU: GeForce GTX1080Ti.


Appendix E3
In this experiment, we assessed the prediction ability of the model using the evaluation indexes of accuracy, precision, and recall.
Macro-R and Macro-F1 were defined as：

Precision (P): 

                                                (1)

Recall (R): 

                                                (2)
F1-Score: 

                                                  (3)
Accuracy:                                 (4)
The classification effectiveness of a model not only should be judged by its classification of a category but also by its inclusion of all four categories. Macro-averaging and micro-averaging evaluate the classification effectiveness of a model from a global perspective, including the metrics of all four categories.
Macro-P, Macro-R, and Macro-F1 were defined as follows:
                                         (5)
                       (6)  
                                     (9)
Macro-averages represent the arithmetic means of all categories, including macro-P, Macro-R, R, and Macro-F1.
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