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Motivation and Background:

Depth Anything [1]: DPT (Depth Prediction Transformer) [2] pretrained
on large-scale datasets of perspective images. Strong foundation for
feature extraction but no handling of omnidirectional distortions.
UniFuse [3]: CNN (Convolutional Neural Network)-based encoder-
decoder that employs feature fusion between ERP and
Cube Map Projections (CMP) to improve omnidirectional depth.

Results:

Key Findings & Limitations:
üTransfer learning from Depth Anything [1] generalizes to panoramic depth estimation
üFine-tuning pretrained encoders further improves ERP/CMP depth prediction accuracy
üData augmentation significantly enhances robustness and generalization
üTraining with small-batch size performs better than larger batch sizes in our experiments
üFuseDPT’s simple and generic architecture achieves superior results on Stanford2D3D [4]

X Evaluation was limited to the ViT-S backbone due to hardware constraints.
X Current inference speed (~4–5 FPS) can hinder some applications.

FuseDPT: Multi-scale and Multi-Projection Model 
for Learning Depth in 360 Degree

• Dual-projection transformer: ERP and CMP representations as input
• Fusion-in-fusion: Multi-projection feature fusion into DPT’s fusion block

à Multi-projection and multi-scale feature integration in one fusion module.

• 360° cameras: complete scene perception
• Applications: robotics, localization, immersive media
• Challenge: estimating depth from omnidirectional images due
to distortions of the equirectangular projection (ERP)

• Related and base work:

Proposed FuseDPT contributions:
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Stanford2D3D [4] benchmark

Pano3D [5] benchmark

(~decoder structure)

CEE: Cubemap-to-Equirectangular Enhancement module [3]

https://jrl-umi3218.github.io


