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[bookmark: _4dn9kj33s064]HRF

The High-Resolution Fundus (HRF) contains 45 disc images: 15 glaucoma, 15 healthy, and 15 diabetic retinopathy. The database was provided by the Pattern Recognition Lab (CS5), the Department of Ophthalmology, Friedrich-Alexander University Erlangen-Nuremberg (Germany), and the Brno University of Technology, Faculty of Electrical Engineering and Communication, Department of Biomedical Engineering, Brno (Czech Republic). The Canon CR-1 fundus camera was used to capture fundus images, with a field of view of 45° from 18 participants. A group made the ground truth of the dataset from experts working in retinal-image analysis and clinicians from the cooperated ophthalmology clinics.
[bookmark: _ann967f005io]ACRIMA 
A total of 705 fundus images (396 glaucomatous; 309 normal) were retrieved. The eyes were dilated and centred in the optic disc using the Topcon TRC retinal camera and IMAGEnet® capture System with a field of view of 35°. Two glaucoma specialists with 8 years’ experience annotated all the images. The images of this database come from the ACRIMA project (TIN2013-46751-R) founded by the Ministerio de Economía y Competitividad of Spain.1
[bookmark: _10geofq8ta0g]REFUGE1
The Retinal Fundus Glaucoma Challenge (REFUGE), held at the 2018 MICCAI conference, sought to establish a standardised evaluation framework for evaluating glaucoma detection models that utilise fundus images. A total of 1,200 fundus images were collected from a glaucoma clinic based in China, of which 400 images were procured using a Zeiss VISUCAM with a resolution of 2124 × 2056 pixels and the remaining 800 with a Canon CR-2 with a resolution of 1634 × 1634 pixels. These images were focused on the macula at a 45-degree angle. The reference standard for glaucoma classification was obtained from clinical diagnosis outcomes; it included reviewing IOP measurements, OCT scans, visual field tests, and follow-up examinations. The dataset contains 120 glaucoma cases, either primary open-angle glaucoma or normal-tension glaucoma.
[bookmark: _1iha2nygpo17]RIGA
The retinal fundus images for the glaucoma analysis (RIGA) dataset contains 750 fundus images with OD and OC segmentation ground truth that were manually marked and annotated by six experienced ophthalmologists independently. The fundus images were extracted from three diverse sources: MESSIDOR (460 images), Bin Rushed Ophthalmic Centre (195 images), and Magrabi Eye Centre (95 images), but these images were ungraded as healthy and glaucoma. A proficient ophthalmologist (AWH) reviewed healthy and glaucomatous images graded by an optometrist (AKC) based on the clinical features of glaucomatous ONH. 
[bookmark: _oezwpvb4jomy]RIM-ONE-DL
This dataset was a revised version of the three previous versions of RIM-ONE ("v1", "v2", or "v3"); it removed duplicate images and retested images from the earlier data releases, resulting in a unique image per patient. The dataset comprises 313 images from healthy participants and 172 images from patients with glaucoma. For standardised labelling, the images were reviewed and re-labelled by two experts, with a third expert consulted in cases of disagreement.2
[bookmark: _ksc4p5jv017t]sjchoi86-HRF
This dataset included 601 fundus images, which were categorised into four groups: normal (300 images), glaucoma (101 images), cataract (100 images), and retina disease (100 images). The dataset was undisclosed regarding the country of origin, institutes, and clinical information. 
[bookmark: _3p3zm2pg68iz]DRIONS-DB
The Digital Retinal Images for Optic Nerve Segmentation Database (DRIONS-DB) was a collection of 110 coloured digital retinal images gathered from the ophthalmology service at Miguel Servet Hospital in Saragossa, Spain, with detailed annotations provided by two professionals with expertise in ophthalmology. The mean age of the patients was 53.0 years (standard deviation, 13.05), with 46.2% male and 53.8% female, all of Caucasian ethnicity—23.1% of patients had chronic glaucoma, and 76.9% had ocular hypertension. The images were acquired with a colour analogical fundus camera, approximately centred on the ONH, and stored in slide format. The images were scanned using an HP-PhotoSmart-S20 high-resolution scanner in RGB format at a resolution of 600x400 and 8 bits per pixel to convert them to a digital format. This dataset was classified as healthy or glaucomatous discs by an optometrist (AKC) based on ONH characteristics and was reviewed by a skilled ophthalmologist (AWH).
[bookmark: _kmk1l5ngxu32]ODIR
The Ocular Disease Intelligent Recognition (ODIR) dataset, aggregated by Shanggong Medical Technology Co., Ltd., incorporates diverse fundus images from different hospitals and medical centres in China. These images captured using various devices such as Canon, Zeiss, and Kowa, present varied resolutions, contributing to the comprehensive nature of the dataset. The dataset was extensive, comprising 10,000 images from 5,000 patients, into eight distinct categories: normal (N), diabetes (D), glaucoma (G), cataract (C), age-related macular degeneration (AMD - A), hypertension (H), myopia (M), and other diseases/abnormalities (O). The dataset reflects a wide age range for patients with glaucoma, from 24 to 91 years. Professionals labelled the images for the different diseases.
[bookmark: _pr5ptvpcozz]ORIGA
The Online Retinal Fundus Image Database for Glaucoma Analysis and Research (ORIGA) obtained 650 retinal images from the Singapore Malay Eye Study (SiMES). SiMES conducted between 2004 and 2007 and represents a comprehensive population-based study targeting adults aged 40 to 80 years.3 Trained professionals from the Singapore Eye Research Institute properly annotated these retinal images.
[bookmark: _vr3727354kpl]LAG
The Large-scale Attention-based Glaucoma Detection Database (LAG) consists of 4,854 fundus images accessed from the Chinese Glaucoma Study Alliance (CGSA) and Beijing Tongren Hospital. The images of the ONH were taken at various angles using different fundus cameras (Topcon, Canon, and Carl Zeiss). Glaucoma diagnosis in the dataset was established by qualified specialists using IOP measurements, visual field exams, and manual assessment of the ONH. Approximately 35% of the images were diagnosed as glaucoma cases. 
[bookmark: _wmbt1g2yrukf]JSIEC
The Joint Shantou International Eye Centre (JSIEC) in Shantou, Guangdong province, China, provided 1000 fundus images across 39 different classes out of 209,494.4 These images were captured using two specific devices: the ZEISS FF450 Plus IR Fundus Camera and the Topcon TRC-50DX Mydriatic Retinal Camera. The images were taken with a field setting of 35-50 degrees.
[bookmark: _uzhriqpx2hl3]BIOMISA
The Biomedical Image and Signal Analysis (BIOMISA) Research Lab at the National University of Sciences & Technology, Islamabad, Pakistan, collected healthy and glaucomatous fundus and OCT images from 26 subjects. A team of four ophthalmologists annotated these images for the cup-to-disc ratio.5 The glaucoma-suspected fundus images were excluded from this study.
[bookmark: _y4586vbs8fja]BEH
The dataset consists of coloured fundus images taken with a Topcon Retinal Camera TRC-50DX at the Bangladesh Eye Hospital (BEH) in Dhaka, Bangladesh. The retina images were captured over 2 years, from 2019 to 2020, obtained from Bangladeshi patients aged between 35 to 80 years. The ONH was examined by a paediatric ophthalmologist and a glaucoma surgeon. The dataset contains 463 normal and 171 glaucomatous fundus images.
[bookmark: _i4qi2ewsn3tc]VEIRC
The dataset was extracted from the Venu Eye Institute and Research Centre (VEIRC) in New Delhi, India. The experimental fundus images were acquired from patients aged between 18 to 75 years, using a Welch Allyn Pan Optic Ophthalmoscope with a resolution of 2544 × 1696 pixels. The database contains three categories of images: glaucoma (32 images), suspect glaucoma (107 images), and normal (225 images). Ophthalmologists provided the ground truth of the images. 
[bookmark: _c4td55t0lv71]LES-AV
[bookmark: _k6tq5kycjh4c]This dataset includes 22 fundus images from different patients with varying resolutions based on the field of view 30 degrees with a resolution of 1444x1620 pixels for 21 images and one image with a field of view 45° with a resolution of 1958x2196 pixels.6 This dataset contains an equal number of glaucomatous and healthy fundus images.
[bookmark: _6gz4w28fbtum]G1020
The images of G1020 were taken from a private clinic in Kaiserslautern, Germany, between 2005 and 2017. The images were captured with a 45-degree field of view with dilated pupils, with resolutions of 1944x2108 and 2426x3007 pixels.7 The standard guidelines often used in routine ophthalmology practice were utilised to form the dataset, consisting of 1020 images sourced from 432 patients—296 images were identified as glaucoma, while the remaining 724 images from 322 patients were classified as healthy. 
[bookmark: _8m608oq7t4sa]PAPILA
The PAPILA dataset (488 fundus images from 244 people) was collected at the Department of Ophthalmology of the Reina Sofía General University Hospital (HGURS) in Murcia, Spain, between 2018 and 2020. The ophthalmologist or technicians at the HGURS obtained these images using a non-mydriatic Topcon TRC-NW400 device with a resolution of 2576 × 1934 pixels.8 Ophthalmologists graded the patients' data into three classes: glaucomatous, non-glaucomatous, and suspect, based on a comprehensive eye examination.
[bookmark: _nw0euwut90e]KEH
A total of 1,542 photos were obtained, including 786 photos from patients with normal vision and 756 photos from patients with glaucoma (467 advanced stage and 289 early stage). These images were collected from Kim's Eye Hospital using a non-mydriatic auto fundus camera (AFC-330, Nidek, Japan) with a pixel of 800 X 800. Patients with glaucoma were determined based on clinical tests—typical glaucomatous visual field defects and/or bundle defects of Retinal Nerve Fiber Layers (RNFL) on OCT or red-free RNFL photography. An agreement between two specialists determined the classification of early glaucoma and advanced glaucoma.9
[bookmark: _23hbxkxmunmo]EyePACS
The Rotterdam EyePACS AIROGS dataset, an extensive collection of 113,893 fundus images, represents a diverse population of 60,357 individuals who visited various centres across the EyePACS network in the United States.10 The mean age of these participants was 57.1 years, with a standard deviation of 10.4 years. The images, assembled into a training set of 101,442 (publicly accessible), underwent a meticulous grading process by a team of 20 expert graders. Each image was reviewed by at least two graders, who demonstrated outstanding proficiency with a minimum sensitivity of 80% and a specificity of 95% in glaucoma detection from fundus photographs. The team defined 'referable glaucoma' using ten distinct structural features or biomarkers indicative of potential glaucomatous damage, such as optic disc changes and likely corresponding visual field defects.
[bookmark: _hhqa4mpvrg27]
[bookmark: _c3tttkahlu8q]External Validation
[bookmark: _1gsm35d173fi]Drishti-GS1
The Drishti-GS dataset was collected and annotated by clinicians at Aravind Eye Hospital, Madurai, India. It includes 101 fundus images (70 images of glaucoma and 31 normal images) with a field-of-view of 30 degrees with a resolution of 2047×1760 pixels in PNG format. The participants were between 40 and 80 years old, with an equal distribution of males and females. The ground truth of the dataset was constructed by four experts with varying clinical experience (3 to 20 years). The fundus image was evaluated by a panel of experts who reached a consensus based on the opinions of three out of four participants, determining whether the image was normal or glaucomatous—the selection of patients with glaucoma was made by clinical investigators based on their findings during clinical visits.





Supplementary Table S1: The augmentation strategy was applied to broaden and diversify the training dataset. 

	Augmentation Strategy
	Description

	Image Resizing
	All images were resized to 512x512 pixels and further reduced to 224x224 pixels during batch transformations

	Image Flipping
	Both horizontal (do_flip=True) and vertical flipping (flip_vert=True) were performed on the images

	Rotation
	Images were subjected to random rotations up to a maximum of 15 degrees (max_rotate=15)

	Image Scaling
	Image size scaled randomly, with the smallest scale set to 75% of the original size (min_scale=0.75)

	Lighting
	Lighting condition variations simulated with a maximum lighting change of 5% (max_lighting=0.05)

	Warp
	Image warping was disabled (max_warp=0.0)

	Affine Transformations
	Random affine transformations performed with a probability of 0.8 (p_affine=0.8)

	Zoom
	Random zoom was applied to the images with a maximum zoom of 10% (max_zoom=0.1)

	Image Normalization
	Images were normalized using the statistics of the ImageNet dataset (Normalize.from_stats(*imagenet_stats))































Supplementary Table S2: Comparative assessment of convolutional neural network-based models for glaucoma screening using multiple classification metrics. 

	Model
	Class
(Healthy=2047)
Glaucoma=1364)
	AUROC
	Accuracy
	Sensitivity 
(Recall)
	Specificity
	Precision
	F1-score

	vgg19_bn
	Glaucoma
	0.9920
	0.9671
	0.9530
	0.9768
	0.9654
	0.9592

	
	Healthy
	0.9920
	0.9671
	0.9768
	0.9530
	0.9683
	0.9725

	resnet101
	Glaucoma
	0.9917
	0.9654
	0.9659
	0.9651
	0.9459
	0.9558

	
	Healthy
	0.9916
	0.9654
	0.9651
	0.9658
	0.9782
	0.9716

	densenet161
	Glaucoma
	0.9920
	0.9639
	0.9514
	0.9726
	0.9605
	0.9560

	
	Healthy
	0.9920
	0.9640
	0.9726
	0.9514
	0.9663
	0.9694

	densenet201
	Glaucoma
	0.9909
	0.9578
	0.9546
	0.9600
	0.9406
	0.9476

	
	Healthy
	0.9909
	0.9579
	0.9600
	0.9544
	0.9696
	0.9648
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Supplementary Figure S1: Highlighting the geographical distribution and comparative proportion of fundus images (glaucomatous and healthy conditions) from publicly accessible databases.
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Supplementary Figure S2: The performance of pre-trained models was compared on a dataset of 7498 glaucoma and 10869 healthy fundus images.
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