
Visually Consistent 
Hierarchical Image Classification

Seulki Park Youren Zhang Stella X. Yu Sara Beery Jonathan Huang



… … …

Green Hermit Arrowhead plant

Fine-grained Classification at a Single Level 



…

… … …

…

…

Root

Bird Plant

Hummingbird

Green Hermit

Arums

Arrowhead plant

Hierarchical Image Classification
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What if Fine-grained Prediction is Infeasible?

Impossible to make a fine-grained prediction!



Prior Work: Enforces Semantic Consistency at Each Level
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[1] Your "Flamingo" is My "Bird": Fine-Grained, or Not, 2021, CVPR.

[2] Label Relation Graphs Enhanced Hierarchical Residual Network for Hierarchical Multi-Granularity Classification, 2022, CVPR.
[3] Hierarchical multi-granularity classification based on bidirectional knowledge transfer, 2024, MM.
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Predicting Each Level Leads to a Multi-task Problem 
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Our Idea: Internal Visual Consistency
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Visually Grounded Hierarchical Semantic Classification
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full-taxonomy prediction

single-level prediction
(HiMulConE, CVPR 2022 
TransHP, NeurIPS 2023, 
 BIOCLIP, CVPR 2024, …)

our work

Internal visual consistencyExternal semantic consistency

(H-CAST, ICLR 2025)

(CAST, ICLR 2024)

(FGN, CVPR 2021, 
 HRN, CVPR 2022, 
 CAFL, MM 2023, …)
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Novelty #1:  H-CAST for Visual Consistency
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Novelty #2: Tree-path KL Divergency Loss for Semantic Consistency
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Novelty #2: Tree-path KL Divergency Loss for Semantic Consistency
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1. H-CAST learns visual consistency from fine to coarse levels.

Attention maps

Results

Layer-2
(Fine)

Layer-4
(Coarse)

Layer-3



1. H-CAST learns visual consistency from fine to coarse levels.
2. H-CAST delivers consistent representations.

Results
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1. H-CAST learns visual consistency from fine to coarse levels.
2. H-CAST delivers consistent representations.
3. H-CAST outperforms SOTA by 6%, ViT by 11%.

Results



1. H-CAST learns visual consistency from fine to coarse levels.
2. H-CAST delivers consistent representations.
3. H-CAST outperforms SOTA by 6%, ViT by 11%.
4. H-CAST(Small) outperforms zero-shot CLIP(Base).

Results:



1. H-CAST learns visual consistency from fine to coarse levels.
2. H-CAST delivers consistent representations.
3. H-CAST outperforms SOTA by 6%, ViT by 11%.
4. H-CAST(Small) outperforms zero-shot CLIP(Base).
5. H-CAST enhances weakly-supervised segmentation.

Results



Thank you!

Code available at:
https://github.com/pseulki/HCAST

https://github.com/pseulki/HCAST
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Correct Prediction Inconsistent Errors

External semantic consistency is insufficient

Arrowhead plant

Hierarchical classification is necessary

Result 4: H-CAST enhances unsupervised segmentation

Internal visual consistency to align different levels

Our Model: visual consistency +  semantic consistency Result 3: H-CAST(small) beats zero-shot CLIP(base)

Result 2: H-CAST has consistent representations across 
levels 

Result 1: H-CAST beats SOTA by 6% and ViT’s by 11%Contributions

- First hierarchical classification model with internal visual consistency

- Better semantic consistency with tree-path KL divergence loss

- Internal visual consistency results in much higher accuracy and consistency

- Better unsupervised segmentation through hierarchical image classification

Green hermit

Bird Plant

Hummingbird …

…

Arums

Bald eagle

Bird Plant

Eagle …

…

Arums

Root Root

……

Input

Model

Output

full-taxonomy prediction

single-level prediction (HiMulConE, CVPR 2022; 

 TransHP, NeurIPS 2023;

  BIOCLIP, CVPR 2024; …)

our work

Internal visual consistencyExternal semantic consistency

(H-CAST, ICLR 2025)

(CAST, ICLR 2024)

(FGN, CVPR 2021; 

 HRN, CVPR 2022; 

 CAFL, MM 2023; …)
bird

green 
hermit

green 
hermit

Our attention maps Nearest neighbors: Hier-ViT vs. Ours

Semantic consistency VisualConsistency

Coarse

Fine

Arrowhead plant


	2025HCASTSlides.pdf
	Slide 1: Visually Consistent  Hierarchical Image Classification
	Slide 2
	Slide 3: Hierarchical Image Classification
	Slide 4: What if Fine-grained Prediction is Infeasible?
	Slide 5: Prior Work: Enforces Semantic Consistency at Each Level
	Slide 6: Predicting Each Level Leads to a Multi-task Problem 
	Slide 7: Our Idea: Internal Visual Consistency
	Slide 8: Visually Grounded Hierarchical Semantic Classification
	Slide 9: Overview
	Slide 10: Novelty #1:  H-CAST for Visual Consistency
	Slide 11: Novelty #2: Tree-path KL Divergency Loss for Semantic Consistency
	Slide 12: Novelty #2: Tree-path KL Divergency Loss for Semantic Consistency
	Slide 13: 1. H-CAST learns visual consistency from fine to coarse levels. 
	Slide 14: 1. H-CAST learns visual consistency from fine to coarse levels. 2. H-CAST delivers consistent representations. 
	Slide 15: 1. H-CAST learns visual consistency from fine to coarse levels. 2. H-CAST delivers consistent representations. 3. H-CAST outperforms SOTA by 6%, ViT by 11%.
	Slide 16: 1. H-CAST learns visual consistency from fine to coarse levels. 2. H-CAST delivers consistent representations. 3. H-CAST outperforms SOTA by 6%, ViT by 11%. 4. H-CAST(Small) outperforms zero-shot CLIP(Base).
	Slide 17: 1. H-CAST learns visual consistency from fine to coarse levels. 2. H-CAST delivers consistent representations. 3. H-CAST outperforms SOTA by 6%, ViT by 11%. 4. H-CAST(Small) outperforms zero-shot CLIP(Base). 5. H-CAST enhances weakly-supervised 
	Slide 18: Thank you!  Code available at: https://github.com/pseulki/HCAST 

	2025HCASTPoster
	Slide 1


