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Motivation
WSIs hold rich histopathological information for cancer survival 

prediction. Yet tissue heterogeneity and censoring make reliable 

prognosis difficult, and most methods still give a single risk score 

with little interpretability.

• Existing methods handle the gigapixel scale but rarely address 

heterogeneity. Tumor, stroma, and necrosis each carry their 

own prognostic value.

• Interpretability stops at the feature level, such as attention 

heatmaps or coarse clusters. No transparent path runs from 

feature to reasoning to decision.

• Point estimates leave out uncertainty, and most uncertainty 

research still focuses on classification rather than survival.

Q: Can we turn WSIs into tissue-level evidence rather than point 

scores, so survival prediction becomes both interpretable and 

uncertainty aware?
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Core Idea
Decompose each WSI into distinct tissue components. Each 

component carries its own risk evidence, a Gaussian random fuzzy 

number (GRFN) with its own uncertainty. Fusing them makes the 

prediction interpretable and uncertainty aware by design. 

Method

• Feature level: a GMM with patch prototypes decomposes each WSI 

into a few distinct tissue components.
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• Reasoning level: component prototypes turn each tissue component 

into one piece of risk evidence as a GRFN.
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• Decision level: the component evidence is fused into a single interval 

valued survival prediction.
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Uncertainty-Awareness

Results

Interpretability

Evidence form:
෩Y~ ෩𝒩 u, 𝜎2, ℎ

u 𝜖 ℝ
plausible log survival time

𝜎 𝜖 ℝ
aleatoric uncertainty

ℎ 𝜖 ℝ≥0
epistemic uncertainty
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Takeaways
IDEA

WSIs are represented as mixtures 

of tissue-level risk evidence.

THEORY

Belief and plausibility provide 

calibrated uncertainty bounds.

METHOD

Prototype-based evidential modeling 

captures phenotype-specific survival 

signals.

PRACTICE

Best calibration and strong 

performance across 5 TCGA 

cohorts.

• Patch prototype: a global morphological pattern shared across slides.

• Component prototype: a local risk expert for a representative phenotype.


