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Abstract
Segmentation of the retinal vessels is extremely useful and very important in the diagnosis and management of various
diseases associated with the eye, including diabetic retinopathy and glaucoma. The work has presented an improved
methodology using an IS-Net model trained on the high-resolution FIVES dataset, including 800 annotated images of the
retina. This paper therefore resolves the proposed approach by pre-processing, which consists of normalizing and
performing horizontal flipping, followed by enhancement using IS-Net and histogram-based thresholding criteria for vessel
structure binarization. The IS-Net architecture is designed with multi-scale RSU blocks to capture both fine and broad vessel
details comprehensively for segmentation. Results have shown that IS-Net achieves a good balance in recall and specificity,
with the F1 score high enough to outperform other models in terms of specificity by reducing false positives. These findings
underlined the effectiveness of IS-Net for clinical applications and emphasized the value of high-resolution data for
refinement in the performance of segmentation. © 2025 The Authors.

Author Keywords
automated diagnosis;  deep learning;  encoder-decoder architecture;  FIVES dataset;  high-resolution fundus imaging;  IS-
Net;  medical image analysis;  ophthalmic diagnostics;  Otsu's thresholding;  pixel-wise annotation;  recall;  Retinal vessel
segmentation;  RSU blocks;  specificity;  vessel enhancement

Index Keywords
Eye protection, Image analysis, Image annotation, Image coding, Image enhancement, Image segmentation, Medical image
processing; Automated diagnosis, Deep learning, Encoder-decoder architecture, FIVES dataset, Fundus imaging, High
resolution, High-resolution fundus imaging, IS-net, Medical image analysis, Ophthalmic diagnostic, Otsu thresholding, Pixel-
wise annotation, Recall, Retinal vessel segmentations, RSU block, Specificity, Vessel enhancement; Ophthalmology

Funding details
Ministry of Higher Education, MalaysiaMOHEPRGS/1/2023/ICT02/UIAM/02/1
Ministry of Higher Education, MalaysiaMOHE

This study was supported by the Ministry of Higher Education, Malaysia, under the Prototype Research Grant Scheme
PRGS/1/2023/ICT02/UIAM/02/1. We declare that we have used OpenAI's ChatGPT to assist in improving the readability
and clarity of this manuscript. The authors take full responsibility for the content of the manuscript, including any edits
suggested by ChatGPT.

References
Ye, Z., Liu, Y., Jing, T., He, Z., Zhou, L.
A High-Resolution Network with Strip Attention for Retinal Vessel Segmentation
(2023) Sensors, 23 (21), p. 8899. 

Shi, D., Lin, Z., Wang, W., Tan, Z., Shang, X., Zhang, X., Meng, W., He, M.
A Deep Learning System for Fully Automated Retinal Vessel Measurement in High
Throughput Image Analysis
(2022) Frontiers in Cardiovascular Medicine, 9, p. 823436. 

Guo, S.
DPN: Detail-Preserving Network with High Resolution Representation for Efficient
Segmentation of Retinal Vessels
(2023) Journal of Ambient Intelligence and Humanized Computing, 14 (5), pp. 5689-5702. 

Odstrcilik, J., Kolar, R., Budai, A., Hornegger, J., Jan, J., Gazarek, J., Kubena, T.,
Angelopoulou, E.

4/16/25, 3:58 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1911011257&eid=2-s2.0-105000828008&sort=&clicked… 1/2



Retinal Vessel Segmentation by Improved Matched Filtering: Evaluation on a New
High-Resolution Fundus Image Database
(2013) IET Image Processing, 7 (4), pp. 373-383. 

Ronneberger, O., Fischer, P., Brox, T.
U-Net: Convolutional Networks for Biomedical Image Segmentation
(2015) Medical Image Computing and Computer-Assisted Intervention–MICCAI
2015, pp. 234-241. 
Springer

Ali, A., Hussain, A., Wan Zaki, W.M.D., Wan Abdul Halim, W.H., Mohd Isa, W.N., Hashim,
N.
Improved Retinal Vessel Segmentation Using the Enhanced Pre-Processing Method
for High Resolution Fundus Images
(2021) F1000Research, 10, p. 1222. 

Che Azemin, M.Z., Mohd Tamrin, M.I., Yusof, F., Salam, A.
The Impact of Image Resolution on Diagnostic Accuracy Using Fractal Dimension in
Identifying Diabetic Retinopathy, Glaucoma, and Age-Related Macular Degeneration
(2024) Graefe's Archive for Clinical and Experimental Ophthalmology, 262, pp. 3409-
3411. 

Jin, K., Huang, X., Zhou, J., Li, Y., Yan, Y., Sun, Y., Zhang, Q., Ye, J.
FIVES: A Fundus Image Dataset for Artificial Intelligence Based Vessel
Segmentation
(2022) Scientific Data, 9 (1), p. 475. 

Lin, J., Huang, X., Zhou, H., Wang, Y., Zhang, Q.
Stimulus-Guided Adaptive Transformer Network for Retinal Blood Vessel
Segmentation in Fundus Images
(2023) Medical Image Analysis, 89, p. 102929. 

Qin, X., Dai, H., Hu, X., Fan, D.-P., Shao, L., Van Gool, L.
Highly accurate dichotomous image segmentation
(2022) Computer Vision – ECCV 2022, pp. 38-56. 
Avidan S., Brostow G., Cissé M., Farinella G.M., & Hassner T., editors. Cham: Springer
Nature Switzerland

Correspondence Address
Che Azemin M.Z.; Integrated Omics Research Group, Malaysia; email: zulfaezal@iium.edu.my

Editors: Nayyar A., Ling T.W., Leung C.
Publisher: IOS Press BV

Conference name: 2nd International Conference on Data, Information and Computing Science, CDICS 2024
Conference date: 6 December 2024 through 8 December 2024
Conference code: 207467

ISSN: 2352751X
ISBN: 9781643685762
Language of Original Document: English
Abbreviated Source Title: Adv. Transdiscipl. Eng.
2-s2.0-105000828008
Document Type: Conference Paper
Publication Stage: Final
Source: Scopus

Copyright © 2025 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

4/16/25, 3:58 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1911011257&eid=2-s2.0-105000828008&sort=&clicked… 2/2


