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Introduction

⮚ Sparse-view CBCT reduces radiation exposure by 

reconstructing 3D volumes from limited X-ray projections.

⮚ However, real-world projections suffer from scatter, beam 

hardening, noise, and projection-domain discrepancy, 

causing shading artifacts and non-uniform attenuation.

⮚ Existing NeRF/NAF-based methods uniformly fuse multi-

resolution hash levels, which can entangle low- and high-

frequency features under real projection discrepancy.

NAF SAX Vol3DGS FDK 720 view

Result due to actual 
projection discrepancy



Introduction
Problem: uniform hash-level fusion entangles frequency

Uniform hash fusion

All hash-grid levels are aggregated witho
ut considering local tissue structure.

Low- and high-frequency components b
ecome entangled when projection discr
epancy is present.

Artifacts

Homogeneous tissues
→ spurious high-frequency textures

Boundaries
→ blurred or biased anatomy

Sparse projections
→ amplified low-frequency shading
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GH-NAF insight

Make hash-level fusion grid-adaptive:

coarse levels for smooth regions

fine levels for boundaries

uncertainty downweights unreliable r
ays

Problem: uniform hash-level fusion entangles frequency
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Experiment

Chest phantom MANIQA, NeRF baselines only
NAF SAX Vol3DGS GH-NAF FDK 720 view

Real chest phantom qualitative comparison under pronounced projection discrepancy, including Gaussian failure

Comparison of intensity distributions



Experiment
FIPS datasets qualitative comparison

FIPS SSIM/PSNR Quantitative results in synthetic dataset

NAF SAX Vol3DGS GH-NAF FDK 720 view



Thank you
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