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Abstract

Diabetic retinopathy (DR) is a leading cause of vision loss.
The rapid advancement of deep learning has significantly
propelled the development of automated DR grading meth-
ods. However, retinal images are typically collected from di-
verse clinical centers using equipments from various vendors,
leading to domain shifts. As a result, the pre-trained model
for DR diagnosis has to handle the unseen retinal images
when doing inference. In this paper, we propose Decoupled
State Space Decoding (DSSD), a selective state space-based
model designed to enhance the generalization capability of
DR grading methods to unseen domains. Leveraging the
selective scan mechanism to encode local patches relevant
to lesions and the recurrent modeling to capture long-range
dependencies, DSSD aims to mitigate cross-domain style
variations through both channel-wise and sample-wise de-
coupling. Additionally, it introduces an implicit constraint
between shallower and deeper state embeddings to ensure
stable recurrent modeling for grade-level predictions. Ex-
periments conducted under both leave-one-domain-out and
extreme-single-domain-generalization settings demonstrate
its state-of-the-art performance.

1. Introduction

Diabetic retinopathy (DR), an ophthalmology disease respon-
sible for severe vision impairment, is becoming a global is-
sue. It is estimated that the population suffering from vision-
threatening DR will increase from 28.5 million to 44.8 mil-
lion by 2045 [43]. The development of intelligent algorithms
for automatic DR detection has significantly enhanced timely
diagnosis and early intervention. Over the past decade, deep
learning advancements have driven rapid progress in auto-
matic DR diagnosis [6, 34, 42], demonstrating their superior
capabilities over the traditional hand-crafted features. How-
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(b) Problem Setup

Figure 1. (a) Practically, the fundus images are collected by differ-
ent types of retinal scanners from different hospitals. As a result, a
clear distribution shift can be observed among them. (b) Domain
generalized diabetic retinopathy (DR) grading aims to handle the
domain shift across the fundus images from a variety of sources.
Specifically, given one or multiple source domains, it aims to learn
a DR grading model that can be well generalized to fundus images
from unseen domains.

ever, the design of such diagnosis systems primarily follows
the standard machine learning protocol. Specifically, the

































