
• In this work, Endo-FASt3r: Endoscopic Foundation model 
Adaptation for Structure from motion , we introduce:

• Reloc3rX: Extending the foundation model Reloc3r[3] by 
designing the Axis Pose Head to address scale-mismatch.

• DoMoRA:  Enabling both Low- and High-rank updates.
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• Camera Pose & Depth estimation is essential to achieve 3D 
scene understanding in robotic-assisted surgery.

• The self-supervised reprojection loss [2] pipeline is widely 
used in the surgical domain due to the lack of ground truth 
data. 

• Previous works have investigated the use of foundation 
models in the depth module via Low-Rank Adaptation 
(LoRA) [1] –based techniques.

• Major limitations of current literature:
• No work has investigated the use of foundation models in 

the pose module. 
• The limiting low rank update space of  LoRA-based 

approaches.

Motivation & Background Endo-FASt3r Architecture
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Can you answer these questions:
• Why was the change to 

Reloc3r’s pose head necessary?
• We used DUSt3r, MASt3r and 

MICKEY instead of Reloc3r and 
none worked, what do you 
think was the reason?

• What is the main difference of 
LoRA and DoMoRA?

Let’s discuss

Interested in our work?

Github :

• Trained on the SCARED dataset and Evaluation performed on the rigid SCARED, Hamlyn 
and non-rigid StereoMIS datasets.

• Endo-FASt3r marks the first framework to use foundation models for pose estimation in 
surgical environments, and it does so with NO ground truth data.

• Endo-FASt3r surpasses all SOTA methods, reaching an improvement of 9.34% in camera 
pose estimation and 2%  in depth estimation over the nearest competitor.

Results & Conclusion

Comparison on rigid scenes with benchmark methods in depth estimation and pose estimation matrices

Qualitative comparison of our depth estimation on rigid scenes against benchmarks

Qualitative comparison of our ego-motion estimation on rigid scenes against benchmarks
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Comparison of our ego-motion estimation on non-rigid scenes against the second-best approach
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