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Do Large Vision Models (LVMs) extract semantically 
relevant features similar to those identified 

by human experts?

Question:
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What people do now:

Instance Attention Score 

Visualization1

Attention Heatmaps and Comparison 

with Expert Annotations2

PCA on Tile Features and Compare with Annotations3

▪ Gradient Visualization or Attention Score 

Visualization:
➢ Comparison with Expert Annotations

➢ Expert Evaluations of the Heatmaps

Problems with this approach: 
▪ Subjective

▪ Subject to Variability 

▪ Small Sample Size

▪ Limited to Certain Cancers   



Solution:
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We need a score to measure the alignment 

between two feature spaces
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Challenges & Questions:

Q1: Can LLMs encode Pathology Reports 

properly?

Q2: How to measure the structural similarity of

 two spaces with non-identical dimensions?



Zero-shot LLM representation in Pathology:

▪ 5 Tasks with 5 LLMs:
➢ Information Retrieval in Organ-Independent 

and Organ-Specific settings with original 

and perturbed texts

➢ Survival prediction

The C-index of RSF for Survival Prediction

Command-R UMAP plot of TCGA: ~9,500 pathology reports

LLMs’ top-1 accuracy in organ-specific setting with original text

Command-R
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Q1: Can LLMs encode Pathology Reports properly?

Answer: Yes, their performance is promising!
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Boltzmann Semantic Score: Theory

Q2: How to measure the structural similarity of

 two spaces with non-identical dimensions? 

Answer: Boltzmann Semantic Score!



Semantic Score = 0.35

Semantic Score = 0.50

Boltzmann Semantic Score: Benchmark

▪ 7 LVMs were benchmarked using BSS

➢ UNI

➢ Phikon

➢ PLIP

➢ CTransPath

➢ Lunit-Dino

➢ SwinT

➢ ViT

▪ Two setting for instance aggregation:
➢ Supervised Pooling with AbMIL

➢ Unsupervised Pooling with Mean-pooling

▪ The BSS reported here is average on 5 LLMs as 

the references
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LVMs suffer from poor semantic capability!



Boltzmann Semantic Score: Reliability

▪ Two Experiments:

➢ LLMs’ consensus in ranking LVMs using Cohen’s Kappa 

➢ Downstream task metric predictability



Conclusion:

Q1: Can LLMs encode Pathology Reports properly?

Answer: Yes, zero-shot LLMs are promising! 

Q2: How to measure the structural similarity of two 

spaces with non-identical dimensions?

Answer: Yes, Boltzmann Semantic Score!

Do Large Vision Models (LVMs) extract semantically relevant 
features similar to those identified by human experts?
Answer: LVMs suffer from poor semantic capability!
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