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Cross-view Adaptation Worse Performance due to
• Different Camera Position
• Different Scene Structures
• Different Topological Layout
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Cross-view Adaptation  Our Cross-view Adaptation Approach 
improves the performance of segmentation 
across views by modeling the cross-view 
geometric constraint



Contributions

✅Introduce a novel Cross-view Adaptation Learning 
Approach to Semantic Segmentation
✅ Present a new cross-view geometric constraints between image and 

segmentation spaces
✅ Propose a new Geodesic Flow-based metric to measure the cross-view 

structural changes
✅ Introduce a novel view-condition prompting mechanism to cross-view 

adaptation learning

✅Achieve the State-of-the-Art performance compared to 
prior adaptation approaches and improve robustness of 
semantic segmentation models across views
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However, in practice, images of source and 
target views are collected independently 
(unpaired data)

Images collected from 
the source view

Images collected from 
the target view

Cross-view Geometric Constraint



Cross-view Geometric Constraint

(𝒟𝑥 ), ),( 𝒟𝑦=𝛼

Modeling the Cross-view Geometric 
Constraint on Unpaired Data 



Geodesic Flow
Geodesic Flow

Grassmann Manifold of 
Segmentation Space

Grassmann Manifold of 
Image Space

Pretrained CLIP Text 
Encoder

Encoder

Pretrained CLIP Text 
Encoder

Encoder

Source 
View

Target 
View

Cross-view Geometric Constraint

Prompt: find cars, 

persons, trees

Prompt: find cars, 

persons, trees



Geodesic Flow
Geodesic Flow

Grassmann Manifold of 
Language Space

Geodesic Flow

Grassmann Manifold of 
Segmentation Space

Grassmann Manifold of 
Image Space

Pretrained CLIP Text 
Encoder

Encoder

Pretrained CLIP Text 
Encoder

Encoder

Source 
View

Target 
View

Cross-view Geometric Constraint

Prompt: find cars, 

persons, trees from the 

car view

Prompt: find cars, 

persons, trees from the 

drone view

View-Condition 
Prompting 

Mechanism



Geodesic Flow

Geodesic Flow

Grassmann Manifold of 
Language Space

Geodesic Flow

Grassmann Manifold of 
Segmentation Space

Grassmann Manifold of 
Image SpaceSource 

View

Target 
View

Cross-view Geometric Constraint

|𝒟𝑥 𝑥𝑠, 𝑥𝑡 − 𝛼𝒟𝑦(𝑦𝑠, 𝑦𝑡)|

Cross-view Geometric  Adaptation Loss 
Guided by the Geodesic Flow in the Image 

Space

|𝒟𝑝(𝑓𝑠
𝑝

, 𝑓𝑡
𝑝

) − 𝛾𝒟𝑦(𝑦𝑠, 𝑦𝑡)|

Cross-view Geometric  Adaptation Loss 
Guided by the Geodesic Flow in the 

Language Space



Video Demo


	Slide 1: EAGLE 🦅: Efficient Adaptive Geometry-based Learning in Cross-view Understanding
	Slide 2
	Slide 3
	Slide 4: Cross-view Adaptation
	Slide 5: Contributions
	Slide 6: Cross-view Geometric Constraint
	Slide 7: Cross-view Geometric Constraint
	Slide 8: Cross-view Geometric Constraint
	Slide 9: Cross-view Geometric Constraint
	Slide 10: Cross-view Geometric Constraint
	Slide 11: Cross-view Geometric Constraint
	Slide 12: Cross-view Geometric Constraint
	Slide 13: Cross-view Geometric Constraint
	Slide 14: Cross-view Geometric Constraint
	Slide 15: Cross-view Geometric Constraint
	Slide 16: Cross-view Geometric Constraint
	Slide 17: Cross-view Geometric Constraint
	Slide 18: Cross-view Geometric Constraint
	Slide 19: Cross-view Geometric Constraint
	Slide 20: Cross-view Geometric Constraint
	Slide 21: Cross-view Geometric Constraint
	Slide 22: Cross-view Geometric Constraint
	Slide 23: Cross-view Geometric Constraint
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Video Demo

