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Resolution-Agnostic Neural Operators for Multi-Rate Sparse-View CT
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Task: CT Reconstruction

Neural Network Overfit to Single Setting 
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ℳ:	Mask

ℛ: Radon Transform

Inverse problem

Method + Training Rate Test Setting (PSNR in dB)

18-view 36-view 72-view

LEARN (72-view) 4.16 22.40 32.32

RegFormer (72-view) 5.04 24.63 35.11
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Existing Deep Learning Models: Discrete Space Map
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Our Solution: Learn in Function Space

Unified Neural 

Operator.… .…

Function
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Image
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Query at any 

resolution

Dual Domain Architecture
Neural Operator in

Sinogram Space

Neural Operator in

Image Space

Unrolled Network

Reconstructed

Image

Input: sinogram 

(measurements)
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Method: Neural Operators

Learning an infinite-resolution kernel:

Basis functions:

Continuous (first four)
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Neural operator: learn kernels at infinite 

resolution which can be discretized at any 

size. Learn once, infer at any resolution

CNN: Fixed Kernel size requires retraining 

for new resolutions
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!
: Frequency and Spatial Branches

NOs,spatial	 embeds local inductive 

bias in spatial domain, learning 

patterns directly in the native polar 

(r, )) coordinates of the sinogram

NOs,freq	learns in the Fourier domain 

along r, where each row is a radial 

slice of the object's 2D spectrum 

(Fourier Slice Theorem), giving 

global spatial reach.
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Rotational Equivariant Learning

Results
CTO outperforms all baseline methods

Zero-shot Image Space Super Resolution

Example Reconstructions

Method Testing Rate (AAPM Dataset, PSNR in dB)

18-view 36-view 72-view

SART 24.97 25.91 26.66

DPS 25.78 28.33 30.56

Unrolled CNN 29.14 31.76 33.35

CTO 31.57 35.06 37.88

Challenge

Need to train separate 

models for each setting

Imaging Setting 

(Sub-sampling rate + 

Image Resolution) not 

fixed in clinical settings
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