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● 3D Reconstruction aims to retrieve a 3D object
○ Collection of Views (with camera parameters)
○ Obtain a representation of the 3D object
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● Revolutionized by 3D Gaussian Splatting
○ 3D Reconstruction technique
○ Represents the scene as 3D Gaussians
○ Fast and high-quality rendering

Kerbl, Bernhard, et al. "3D Gaussian Splatting for Real-Time Radiance Field Rendering." ACM Trans. 
Graph. 42.4 (2023): 139-1.
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● Created for “common” images
○ Not for “wide-angle” images
○ However, some techniques adapted to this setting
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● Created for “common” images
○ Not for “wide-angle” images
○ However, some techniques adapted to this setting

Bai, Jiayang, et al. "360-gs: Layout-guided panoramic gaussian splatting for indoor roaming." 2025 
International Conference on 3D Vision (3DV). IEEE, 2025.
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● 3DGS needs to optimize
○ Not ideal and can be slow
○ Only works for many views (no sparse)
○ Use neural networks!

Charatan, David, et al. "pixelsplat: 3d gaussian splats from image pairs for scalable generalizable 3d 
reconstruction." Proceedings of the IEEE/CVF conference on computer vision and pattern recognition. 
2024.
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● 3DGS needs to optimize
○ Not ideal and can be slow
○ Only works for many views (no sparse)]
○ Use neural networks

Charatan, David, et al. "pixelsplat: 3d gaussian splats from image pairs for scalable generalizable 3d 
reconstruction." Proceedings of the IEEE/CVF conference on computer vision and pattern recognition. 
2024.
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● 3DGS needs to optimize
○ Not ideal and can be slow
○ Only works for many views (no sparse)
○ Use neural networks

Chen, Yuedong, et al. "Mvsplat: Efficient 3d gaussian splatting from sparse multi-view images." European 
Conference on Computer Vision. Cham: Springer Nature Switzerland, 2024.
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● What if we mixed the problems?
○ Wide-angle
○ Feed-forward

Chen, Zheng, et al. "Splatter-360: Generalizable 360 Gaussian Splatting for Wide-baseline Panoramic 
Images." Proceedings of the Computer Vision and Pattern Recognition Conference. 2025.
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● Objective
○ Perform feed-forward splatting with few-views
○ Equirectangular projection images
○ Present technique

Chen, Zheng, et al. "Splatter-360: Generalizable 360 Gaussian Splatting for Wide-baseline Panoramic 
Images." Proceedings of the Computer Vision and Pattern Recognition Conference. 2025.
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● Uses different representations
○ Strength of cube-map and equirectangular images

● Depth module

Chen, Zheng, et al. "Splatter-360: Generalizable 360 Gaussian Splatting for Wide-baseline Panoramic 
Images." Proceedings of the Computer Vision and Pattern Recognition Conference. 2025.
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● Uses different representations
○ Strength of cube-map and equirectangular images

● What is?

Chen, Zheng, et al. "Splatter-360: Generalizable 360 Gaussian Splatting for Wide-baseline Panoramic 
Images." Proceedings of the Computer Vision and Pattern Recognition Conference. 2025.
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● Uses different representations
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● What is?
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● Extract features F_ERP and F_CP
● Authors use Unimatch

○ Extract features from ERP and CP views

Chen, Zheng, et al. "Splatter-360: Generalizable 360 Gaussian Splatting for Wide-baseline Panoramic 
Images." Proceedings of the Computer Vision and Pattern Recognition Conference. 2025.
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● For cube-map, extract depth features

Yang, Lihe, et al. "Depth anything v2." Advances in Neural Information Processing Systems 37 (2024): 
21875-21911.
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● Use these features to perform feature encoding
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● Construct cost volume
○ Depth map computation
○ Use cube–map

■ Can get behind the camera
■ Use Diff-pano approach

Ye, Weicai, et al. "Diffpano: Scalable and consistent text to panorama generation with spherical 
epipolar-aware diffusion." Advances in Neural Information Processing Systems 37 (2024): 1304-1332.
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● Construct the cost volume
○ You have source points (i) and target (j)
○ Use these to get the corresponding points in the camera

● Given a feature image F_i, compute distance with target F_(j->i)
○ Compute distance
○ Concatenate depths distance
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● Use U-Net to refine cost volume
○ MVSplat
○ Finally, use softmax to compute final depth
○ Compute per-depth gaussians

■ Train as usual

Chen, Yuedong, et al. "Mvsplat: Efficient 3d gaussian splatting from sparse multi-view images." European 
Conference on Computer Vision. Cham: Springer Nature Switzerland, 2024.
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● Used HM3D and Replica
● Compared with some techniques

○ PanoGRF
○ HiSplat
○ DepthSplat
○ MVSplat

● For various settings
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● Trained on a cluster of GPUs V100
○ Can’t train

● Shared a model to test
○ However, need to download 11 Gb Replica dataset
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● Review:
○ Great idea and technique!
○ But paper could be more clearly written (loss function not specified)
○ PSNR difference is small

● But great work!!
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