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Definition & Challenge
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Definition:

Given a set of calibrated RGB images of an 

indoor scene captured from multiple views, 

the task is to reconstruction the scene 

geometry with fine details.

Challenge:

➢ Exposure / highlight / textureless areas

➢ Long time for optimization

Reference View Ground Truth Baseline1 Baseline2

…
≈10 hours

Capture

Reconstruct



HelixSurf: Method Overview
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Related Works

◼ PatchMatch based Multi-view Stereo

⚫ Estimate the depth and/or normal of each pixel by exploiting inter-image photometric 

and geometric consistency;

⚫ Fuse all the depth maps into a global point cloud with the filtering operations.
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Related Works

◼ Neural Implicit Surface

⚫ Represent surfaces via learning neural networks (MLP) implicitly;

⚫ Attach differentiable volume rendering techniques to reconstruction.
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Motivation
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Multi-view Stereo Optimization

Neural Implicit Surface Learning



HelixSurf: Neural Implicit Surface
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Input Images

Sampling Guided by Dynamic Occupancy Grids

RGBDepthNormal

Volume Rendering Results

Neural Implicit Surface Learning

MLP-Based Implicit Field

𝒓(𝑡), 𝒗 𝜎, 𝒄
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Backward



HelixSurf: Handling Textureless Surface Areas
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Experiments: Benchmark
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Experiments: Visualization
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Experiments: Ablation Studies
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Quantitative comparison between

the ordinary MVS and our regularized MVS

Qualitative comparison between

the ordinary MVS and our regularized MVS



Experiments: Ablation Studies
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Analysis on the regularization of

neural implicit surface learning from MVS predictions

Analysis on different intervals of

learning iterations for intertwined regularization

Visualization ofreconstruction without the use of smoothness

scheme for textureless areas and with the use of smoothness scheme.



Experiments: Optimization Process
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Training Process Implicit Surface &

Dynamic Occupancy Grids

Implicit Surface

…

HelixSurf



Experiments: Real Captured Data
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Code Link: https://github.com/Gorilla-Lab-SCUT/HelixSurf

Contact us: eezhihaoliang@mail.scut.edu.cn
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