PIECINIE= 7 NS

vy vayfay
K 4 XUE XTAOZHONG
FAL (R 5y BF) i+ (L %)
S VANV £ 1190 %
FALR G o B AL RT3 A 21 H
PR B o EAE OB 4 455 1 BG4
Wk 58 B - B TEREER BREF LR
SR Il A Study on Segmentation of Disease-Related Structures in

Multi-modal Ophthalmological Medical Images
(Z N FE—FVIRBHEF BRI I T 2 KBRS IE D& 7 2
T = a BT D 0RE)
(F|)HEZR &
Az KE &
Bz MR Kt
FEBRFR PP E AR AT =% R

)
mE
A
i

WXAEOES

In clinical ophthalmology, three major imaging modalities are commonly employed: fundus
imaging, Optical Coherence Tomography (OCT), and OCT Angiography (OCTA). Fundus
images capture the surface of the retina, from which doctors segment the Optic Disc (OD) and
Optic Cup (OC), structures closely associated with glaucoma. OCT provides cross-sectional
imaging of the retina, enabling segmentation of fluid regions linked to diseases such as diabetic
retinopathy; the size of these regions clinically correlates with both drug dosage and visual
acuity. OCTA offers a detailed view of retinal vasculature, facilitating segmentation of the
Foveal Avascular Zone (FAZ), whose morphology and area indicate conditions like age-related
macular degeneration. Therefore, accurately segmenting these disease-related structures is
crucial for developing highly precise automated computer-aided diagnostic systems.

However, accurately segmenting these disease-relevant structures remains highly challenging
due to factors such as occlusion by other tissues, internal heterogeneity, morphological
variability, and low contrast. To address these challenges, this study proposes and implements
several deep learning models, including Swin-Unet, multi-dimensional loss-driven Fluid-
SegNet, Edge-Enhanced ConvNeXt-Unet, and Language-Prompted NAT-Unet. These models
achieve competitive performance: an average Dice of 86.94% and Intersection over Union (IoU)
of 77.76% in OC segmentation, 87.25% Dice and 78.70% IoU in fluid region segmentation; and
90.41% Dice and 83.73% IoU in FAZ segmentation.

These experimental results demonstrate that these approaches outperform existing baselines
in segmentation accuracy and robustness. This contributions of this study facilitate the
development of clinically interpretable, high-performance, and generalizable segmentation
frameworks, thereby advancing more reliable and efficient Al-assisted diagnosis in

ophthalmology.
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