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Background

Whole Slide Image

l WSI is a visual digital image produced by scanning and 
splicing traditional pathology slides with a digital scanner at 
high resolution. 

l WSI scans tissue sections at high resolution, capturing minute 
details and providing reliable diagnostic evidence.

Characteristics of Pathological Images
l High-resolution WSI has a huge image size, which makes 

traditional convolutional computing "overwhelmed". 
l Obta in ing  mass ive  amounts  o f  WSI  annota ted  by 

pathologists is costly and time-consuming. 
l Differences in lighting and equipment cause multi-center 

effects, affecting model performance and generalization 
capabilities.

l The collection, transmission, calculation and storage of WSI 
data must ensure the confidentiality of patient information.
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Background

Differences between pathological images and natural images：
l Directional diversity: Unlike the relatively fixed orientations in natural images, pathological images are 

"reasonable in all directions."
l Color consistency: Compared with diverse natural images, the color distribution in pathological images is 

relatively consistent.
l Cross-scale field of view: Pathological images can dynamically adjust the field of view to obtain cross-

scale tissue and cell information.
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Research Motivation

Figure 1. Examples of pathology images with distributional 
shifts. The left side shows images from two WSI datasets. The 
right side shows a t-SNE visualization of the class distribution 
and features extracted using the CLAM method.

l Existing Methods：Multiple Instance 

Methods；Message Passing GCN Model；

Supervised Deep Learning Methods

l Problems：Image global information loss；

Feature distribution shift and category 

distribution shift；Insufficient generalization 

ability.

For the first time, we try a dual-branch graph 
method + category and feature alignment, and 
propose an unsupervised graph domain adaptive 
WSI survival prediction method.



55
Research Methods

Figure 2. Overview of our proposed DETA architecture. The dual-branch graph encoder utilizes the MP branch and the 
SP branch to extract semantic information explicitly and implicitly. To implement GDA, we propose a two-stage 
alignment strategy to train the graph encoder and risk predictor using labeled WSI graphs from the source domain and 
unlabeled WSI graphs from the target domain.
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Research Methods

l Dual-branch Graph Encoder

Figure 3. Overview of the proposed branch coupling. We 
adversarially optimize perturbations to align domain distributions 
and employ an alternating strategy to align class distributions.

l Local information is provided by the message 

passing GCN model

l Global information is provided by the shortest 

path GCN model:
Position encoding 
information

Information Aggregation

Feature Updates

Sine encoding Cosine encoding

Shortest Path

Neighboring nodes
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研究方法

l Adversarial perturbations for feature alignment
l Learning perturbations in an adversarial manner via domain classifiers：

l Decoupling dual branches to achieve category alignment

l Obtaining high-confidence pseudo labels by alternating branch decoupling strategies：

l Model Training

The overall training goal of graph domain adaptation：

alternately
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Experimental Results

Significantly better performance than existing survival analysis methods
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Experimental Results

l Effectiveness experiment of the proposed method：

l Effectiveness of the dual-branch encoder

l Effectiveness of Adaptive Perturbations

l Effectiveness of dual-branch decoupling

The dual-branch encoder 
outperforms existing 

message-passing GCNs

Adaptive perturbation and branch 
decoupling can effectively improve 

the robustness of the model
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Experimental Results

Statistical Significance Test

Feature Alignment Visualization Category Alignment Statistics
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