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Background

Natural images often contain one primary object
The task is to assign a single label (e.g., "cat")

Medical images often present multiple co-occurring 
conditions simultaneously, which are inherently more 

complex
Chest X-ray (e.g., Pneumonia, Effusion, Cardiomegaly).

suboptimal

direct extension

Single-label Classification Multi-label Diagnosis (MLD)
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Background

[0, 1, 1, 0, 1, 0, 0]

Network level
Loss level

Current Work

Independent binary relevance
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Motivation



16-11 July · Seoul, South Korea

Methodology

(1) Atomic Visual Space → captures visual polysemy

(2) Comorbidity Topology → encodes disease relationship
(3) Fuzzy Alignment
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Methodology

(1) Atomic Visual Space

Vector Quantization (VQ)
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Methodology

(2) Comorbidity Topology 

GCN

① Adjacency matrix A   ←  correlation matrix

② Node features 𝑆𝑆0 ← disease text embedding 
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Methodology

(3) Fuzzy Alignment

Semantic interface operator

Visual feature (VQ) Semantic anchor (GCN)

Fuzzy membership

(see appendix A.1)Derived from continuity & semantic consistency
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Methodology

Fuzzy loss

Point loss Set loss

Total loss

(see appendix A.3)
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Experiment

Dataset Modal Data Scale Num of 
Classes Other Description

ODIR-5K
Color 

Fundus 
image

5000 (tiny) 8 N/A

NIH-Chest X-ray 112,120 (medium) 14 Long-tailed

RSNA-IHD CT 752,802 (large) 5 Long-tailed

CXR-LT X-ray 377,110 (large) 40 Extremely Long-
tailed & Noisy
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Experiment
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Experiment
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Experiment

(see Tab. 14)
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Experiment

Effectiveness of polysemy modeling using Atomic Visual Space
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Experiment

Effectiveness of polysemy modeling using Atomic Visual Space
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Experiment

Effectiveness of Fuzzy membership using Gaussian kernel
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Experiment

Robustness on 
tong-tailed dataset

Ablation Study
① Atomic Visual Space

② Comorbidity Topology
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Experiment



cyy262511@gmail.com
yzhang@scu.edu.cn

Thanks For Your Attention!

Please feel free to contact us!

For more experimental results, please follow our articles
The resources will be released in this GitHub repository
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Open Source
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