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Compare to Existing Dual-lens SR

Dual‐lens SR methods

• Predefined degradation
• Extra dual‐lens dataset
• Supervised learning

DCSR[1]

• Device‐consistent degradation
• Extra dual‐lens dataset
• Self‐supervised learning

SelfDZSR[2]

• Image‐specific degradation
• No extra dual‐lens dataset
• Zero‐shot learning

ZeDuSR

Result

DCSR

SelfDZSR

ZeDuSR

Wide‐angle Telephoto

Input
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Zero-Shot Dual-Lens Super-Resolution
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Observation
Target of Warping

LR view HR viewDownsampled HR view (bilinear)Warped LR (𝑳𝟐)

Actual Warping Processing
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Degradation-invariant Alignment
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Degradation-invariant Alignment

LR viewHR view Warped LR (𝐿 ) Warped LR (Ours)

8

Introduction | Method| Results & Analysis | Conclusion 



Introduction | Method| Results & Analysis | Conclusion 

Degradation-aware Training
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• Comparisons with SISR, RefSR, and Dual-lens SR for 2× and 4× SR on Synthesized Dual-lens Data
with image-specific degradation (isotropic and anisotropic Gaussian downsampling (IG and AG)).

• ZeDuSR shows superior performance over the previous methods in most cases, thanks to the image-
specific degradation assumption. 10

Quantitative comparisons on Synthesized Data
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• Quantitative comparisons with blind SR for 2× and 4× SR on synthesized dual-lens data
with image-specific degradation (isotropic Gaussian downsampling with slight JPEG
compression (IG JPEG)).

• ZeDuSR shows superior performance over the previous methods in most cases, thanks to
the image-specific degradation assumption.

11

Quantitative comparisons on Synthesized Data
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Visual comparisons on Synthesized Data

• The white dotted box indicates the overlapped FoV.

• Top: “Origami” from HCI new. Bottom: “Bandsaw1” from Middlebury2021.
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Comparisons on Real-world Data

• Visual comparisons on
real-world data.

• User study on the dual-
lens SR results on real-
world data.
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Comparisons on Real-world Data
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Ablation Studies

Ablation on the SR backbone.

Ablation on the Alignment backbone. Ablation on the loss and training strategy.

• For training the alignment network PSNR
gradually increases by adding proposed losses.

• For training the image-specific SR network,
the PSNR further increases when using DaTS.

• ZeDuSR is robust for different backbones, as
performances of embodiments are close.
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Zero-shot learning solution for realistic SR on dual-lens devices.

Degradation-invariant alignment to constrain the alignment process.

Degradation-aware training to fully exploit the highly limited data. 

Effective on synthesized and real-world experiments.
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Conclusion



Thanks!
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