
TurboVGGT: Fast Visual Geometry Reconstruction with Adaptive Alternating Attention

David Huang1,2,†, Guile Wu1,†, Chengjie Huang1, Bingbing Liu3, and Dongfeng Bai1

1Huawei Noah’s Ark Lab 2University of Toronto 3Foundation Model Department, Huawei
†Equal contribution  *Project page: https://turbovggt.github.io/

NeurIPS 2026



• Problem &  Motivation

• This work focuses on fast multi-view 3D reconstruction in a feed-forward manner.

• The high computational cost of visual geometry transformers primarily lies in the dense global token 

interactions within global attention layers.

• Existing fast visual geometry reconstruction methods typically use the same sparsity ratio across layers 

and frames and lack mechanisms to adaptively learn representative tokens to capture global 

relationships, leading to suboptimal performance.



• The Proposed Method

• We present a novel visual geometry transformer with adaptive alternating attention blocks for fast multi-

view 3D reconstruction.

• We propose an adaptive sparsity selection mechanism for visual geometry transformers, which 

adaptively selects different sparsity ratios for different frames across different layers.

• We propose adaptive sparse global attention for visual geometry transformers to learn representative 

tokens to model global geometry relationships.
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• The Proposed Method

 TurboVGGT consists of a visual encoder, N adaptive 

alternating attention blocks, and multiple task-specific 

prediction heads.

 Visual Encoder:  We use DINOv2 to extract patch 

tokens from each image and append additional learnable 

tokens.

 Adaptive Alternating Attention Blocks: Each adaptive 

alternating attention block consists of Adaptive Sparsity 

Selection

and Adaptive Sparse Global Attention

 Task-Specific Prediction Heads: We aggregate the 

output tokens and employ multiple task-specific 

prediction heads to decode the learned tokens into 

various 3D properties of each view.

 Model Optimization: TurboVGGT is 

trained in an end-to-end manner using a 

combination of losses for different 

prediction heads and a regularization term 

for the adaptive sparsity selection.



• Experiment

• TurboVGGT improves computational efficiency in terms of inference time and peak GPU memory usage.
• TurboVGGT achieves a better trade-off between accuracy and efficiency.
• TurboVGGT scales more efficiently with the number of input frames. 



• Experiment
Table: Evaluation of point cloud reconstruction on 7-Scenes, N-RGBD, and ScanNet.

Table: Evaluation of camera pose estimation on 7-Scenes, N-RGBD, and RealEstate10K.

Table: Evaluation of camera pose estimation on 7-

Scenes, N-RGBD, and Sintel.

Figure: Qualitative comparison of point cloud 

reconstruction, camera pose estimation, and depth 

estimation.



• Conclusion

• In this work, we propose TurboVGGT for fast multi-view 3D reconstruction in a feed-forward 

manner.

• The core idea of TurboVGGT is to construct an efficient visual geometry transformer with adaptive 

alternating attention blocks, which consist of adaptive sparse global attention guided by adaptive 

sparsity selection for global geometry modeling and frame attention for local detail aggregation.

• Extensive experiments on multiple 3D reconstruction benchmarks demonstrate that TurboVGGT

achieves a better balance between reconstruction quality and computational efficiency, 

outperforming state-of-the-art methods.
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