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Introduction

• Treating images as implicit functions.

• Learning a implicit function space shared by different instances.

• Neural Operator learn mappings between implicit function spaces.

From: To:
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What is Neural Operator (NO) ?

• Neural Operator (NO) was proposed for discretization invariant solutions of 

PDEs via operator learning by the following abstract form:

• NO seeks a feasible operator 𝒢:𝒜 → 𝒰, 𝑎 ↦ 𝑢, directly mapping the 

coefficient to the solution within an acceptable tolerance. 

• And it can be formulated as follows:
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Why NO in SR ?

Current limitations in recent implicit function works:

• MLP’s spectral bias results in limited performance when decoding high-

frequency components.

• A local shared function is hard to capture global correlations.

NO provides a mathematical framework that can direct neural network design 

to maintain the continuum in the spatial domain. 

NO’s kernel integrals can explicitly capture the global relationship constraining 

the underlying solution function.
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Super-Resolution Neural Operator (SRNO)
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Super-Resolution Neural Operator (SRNO)

• Lifting: concatenate the weighted features to reduce the blocky artifacts.

• Kernel integral: employ the Galerkin-type attention operator with a linear 

complexity 𝑂 𝑛ℎ𝑓
𝑑𝑧

2 . 

V.S.
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Dynamic basis update
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Qualitative result
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Quantitative result
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Code is available

https://github.com/2y7c3/Super-Resolution-Neural-Operator

Super-Resolution Neural Operator, Min Wei, Xuesong Zhang.


	幻灯片 1: Super-Resolution Neural Operator Min Wei, Xuesong Zhang Beijing University of Posts and Telecommunications  THU-AM-169
	幻灯片 2: Introduction
	幻灯片 3: What is Neural Operator (NO) ?
	幻灯片 4: Why NO in SR ?
	幻灯片 5: Super-Resolution Neural Operator (SRNO)
	幻灯片 6: Super-Resolution Neural Operator (SRNO)
	幻灯片 7: Dynamic basis update
	幻灯片 8: Qualitative result
	幻灯片 9: Qualitative result
	幻灯片 10: Qualitative result
	幻灯片 11: Quantitative result
	幻灯片 12

