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Asymmetric Dual-lens System for Novel View Synthesis
1) Combining the wide-angle and telephoto images forms an asymmetric stereo configuration, which

stores the geometric information to facilitate the few-shot training.

2) The telephoto images have higher resolution than the wide-angle ones, naturally providing

additional HR guidance to improve the resolution of newly synthesized views.
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DL-GS: Consistency-aware Training
➢ Dual-lens-consistent Loss: Enforce the view consistency between the newly synthesized view and the

corresponding telephoto image, implicitly exploiting the geometric information of dual-lens system.

➢ Depth-wise Loss: Monocular depth as supplementary supervision.
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➢ Using camera positions relationship (R-T matrices) to select the Reference images from

training samples and perform information Transfer;

➢ HR-LR pairs from telephoto and wide-angle images for self-supervised training.

DL-GS: Multi-reference-guided Refinement

Self-training Loss Function

Multi-reference-guided Refinement
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Quantitative comparisons on Simulated Data

• Baselines: 1) vanilla 3D-GS followed with SISR; 2) vanilla 3D-GS followed with

dual-lens SR; 3) HR NVS method; 4) few-shot NVS methods followed with HAT.

• DL-GS shows superior performance over the previous methods by leveraging the

characteristics of the dual-lens system.
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Qualitative comparisons on Simulated Data
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Quantitative comparisons on Real-captured Data

• We collect a set of dual-lens image pairs, captured from different viewpoints of

static scenes by an off-the-shelf smartphone (i.e., iPhone12).

• DL-GS shows superior performance over the previous methods in most cases, which

verifies the effectiveness of our method on the real-captured data.
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Qualitative comparisons on Real-captured Data

15-shot on inward-facing scene.

5-shot on forward-facing scene.
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➢New 3D-GS-based solution for HR and few-shot views synthesis by leveraging 

the characteristics of the asymmetric dual-lens system.

➢Consistency-aware training strategy to exploit the geometric information of

dual-lens pairs for regularizing optimization.

➢Multi-reference-guided refinement module to enhance newly synthesized views 

by making the best use of dual-lens training samples.

➢Effective on simulated and real-captured experiments.

Conclusion
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