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	Abstract:
	The proposal in the context of FG-Ophthalmo is to provide a brief introduction of the definition, importance, procedure, requirements of data set construction and annotation in artificial intelligence assisted screening system based on fundus image.





Data Source and division
The data set of the artificial intelligence assisted screening system based on the fundus image should be no less than three medical institutions or image collection centres with different levels, and the content should be colour fundus pictures. The source of the data set pictures may include: public hospitals, ophthalmology centres, epidemiological survey data, and internet public data. Among them, the collection of data should follow the principles of multi-level, multi-centre, multi-device sources and multi-racial, so that the collected clinical data represent the quality and diversity of clinical data in the real world as much as possible.
At the same time, as an optional condition, it is recommended to collect other ophthalmological image data (OCT, blood OCT, visual field, etc.) and clinical medical records (ocular pressure, medication, course, laser, surgery, prognosis, etc.). The data must be obtained in accordance with the regulations of the regulatory department or hospital, such as the approval of the ethics review committee.
The entire data set is divided into training set, tuning set and test set, and there is no intersection between each other.
Data collection standards
[image: ]For each patient, each eye collects two pictures with the optic disc as the centre and the optic disc macular connection centre:
Figure 1
[image: ]The image quality requirements with optic disc as the centre: 1) There must be a clear optic disc; 2) Clear main blood vessels. The image quality requirements of the optic disc macular line centre: 1) There must be a clear optic disc; 2) clear blood vessels; 3) clear macular area. As shown below.
Figure 2
When the image does not meet the quality control standard requirements (as shown in Figure 3), it should be adjusted according to the following specifications:
a) Abnormal exposure, too bright or too dark, or light leakage and overall overexposure: adjust the camera exposure parameters, adjust the sitting position of the subject, reconfirm the photographing environment, reduce the brightness of the examination room and then re-shoot;
b) The image is out of focus and blurred: confirm whether it is caused by the problem of the instrument or the eye movement of the subject, adjust the focus of the instrument and re-shoot;
c) Iris reflection: reduce the brightness of the examination room, fix the pilot, and re-shoot;
d) Eyelash occlusion: prompt the subject to open their eyes, raise the position of the eyelid, and re-shoot;
e) Lens fouling: check and clean the lens and re-shoot;
f) Information loss: Confirm that the image information is stored completely, re-shoot and store the image;
g) Non-fundus images: prevent uploading of unrelated images such as images that have not been opened with the lens, accidentally touched captured environmental images.


[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][image: ]Figure 3: Common image quality issues. 1. Underexposure, overall or peripheral exposure is too dark; 2. Light leakage, partial or overall overexposure of the image; 3. Iris reflection; 4. Eyelash occlusion; 5. Lens smear; 6. Less information; 7. Outside Eye image; 8. Useless image; 9. Image out of focus and blurred.

Quantity of the training set
The training set should ensure a balanced distribution of samples. In the data of artificial intelligence assisted screening system model training for fundus images, the lesion type defined by each system is at least 2000 cases (Type I), the clinical normal fundus is at least 2000 cases (Type II), and other lesion types not defined by the system at least 2000 cases (Type III), and the image quality does not meet the standard requirements at least 2000 cases (Type IV).
The training set images need to cover at least three different levels of medical institutions or image collection centres, and each institution has at least 400 images of each type (Type I ~ IV). If the fundus artificial intelligence assisted screening system deployment does not specify or bundle the fundus camera brand and model, the fundus image needs to be from at least three or more different brands of fundus cameras, and there are not less than 300 cases of each type of fundus camera. It is recommended that the number of colour fundus photos of each type be evenly distributed according to the gender of the subjects collected; the number of colour fundus photos of each type should be evenly distributed in all age group, or according to the incidence of glaucoma in all age group.
Note: The amount of data used for model training needs to meet the same data deduplication requirements, multiple fundus pictures from the same eye of the same subject are counted as one case of data.
Quantity of validation set
The tuning set, is the validation set, is a data set used for algorithm hyperparameter tuning and model selection.
The database for artificial intelligence assisted screening model parameter optimization for fundus images covers: at least 1200 cases of fundus images that meet the data collection standards proposed in this proposal, of which at least 150 cases are defined by each system (type I) , at least 750 cases of clinically normal fundus (Class II) and at least 150 cases of non-systemically defined other lesion types (Class III).
Standard test set
The test set should ensure that the sample distribution conforms to the actual clinical situation and has no intersection with the training set and the tuning set.
The database for artificial intelligence-assisted screening model testing of fundus images covers: at least 5000 cases of fundus images that meet the data collection standards proposed in this proposal, at least 500 cases are defined by each system (type I), at least 3500 cases of normal clinical fundus (type II), at least 500 cases of other lesion (type III), and 500 cases (type IV) of data which image quality does not meet the standard requirements.
The standard test set requirements for multi-centre and multi-equipment standards. They must come from at least 5 centres (at least 1 centre is not homologous to the training set), and each centre must be at least 100 cases per type (type I to IV). In data measurement, multiple pieces of data from a single eye are counted as one case in statistics. 500 cases in each type, at least 200 cases contain at least 3 fundus pictures with different angles.
Data annotation 
This proposal recommends that the annotation of the training set image data be divided into two phases: 1) manual reading and identification; 2) expert identification. In the first phase, an artificial reading team is set up for identification. The ophthalmologists participating in the group must have an ophthalmology professional intermediate level or above, and have glaucoma reading training before obtaining the corresponding evaluation qualifications before they can take up the job. The identification of each fundus image is independently marked by at least 3 ophthalmologists, and the result of marking is formed using the principle of majority consent. In the second phase, it is recommended to hire at least one deputy senior professional ophthalmologist to perform annotation review and issue the final annotation results.
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