
• Goal

• Online 3D Gaussian Splatting (3DGS) modeling from RGB frames

• Previous Approach: Monocular Dense SLAM

• Point clouds generated from low-resolution depth maps hinder dense 

reconstruction

• Monocular depth prediction leads to depth inconsistencies

• Reliance solely on keyframes is insufficient to capture the entire scene

•

• Key Idea

• Employ online MVS to estimate depth maps and initialize Gaussians

• Select non-keyframes by estimating Gaussian uncertainty

• Use non-keyframes to further train 3DGS and fill incomplete regions

Online 3D Gaussian Splatting Modeling with
Novel View Selection

Summary

• Results
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• Frontend

• Build keyframe pose graph and sparse depths via DROID-SLAM

• Run GBA every 30 keyframes to maintain global frame consistency

• Estimate high-resolution depth maps from keyframes within a 

local time window using the SOTA MVS method, MVSFormer

• Backend

• Generate new Gaussians from the MVS depth maps for each 

keyframe and integrate them into the 3DGS model

• Independently of the frontend, continuously train the 3DGS 

model until the next keyframe is received

• Non-keyframes selected through NVS are also used for training

• Results for Replica dataset

• Quantitative results on Replica evaluation set
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(a) Low-Res. Depth (b) Depth Prediction (c) Multi-View Stereo

Method

Results

• Gaussian uncertainty :

                  𝑼𝒏,𝒊 = 𝜶𝟏𝝀𝒏,𝒊 + 𝜶𝟐𝑨𝒏,𝒊 
• 𝜆𝑛,𝑖: Largest eigenvalue of Cov

• 𝐴𝑛,𝑖: Gaussian gradients
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(d) W/ or W/o Novel View Selection (NVS)

Keyframe NVS
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W/o NVS W/ NVS

• NVS based on Gaussian uncertainty 

• Select non-keyframes observing the most uncertain Gaussian

• System Framework with Parallel Frontend–Backend Operation

• Qualitative results on Aerial and T&T • High vs. Low Uncertainty Visualization
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