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Motivation 

Structure-from-Motion 

Incremental SfM has advanced in both accuracy and robustness, while 

it suffers from error accumulation and poor efficiency for large-scale 

reconstruction. Global SfM is efficient, but is sensitive to the image 

feature match outliers.  

Proposed  CSfM  pipeline 

Community Detection 

Global Similarity Averaging Extensive Experiments 

CSfM inherits the advantages from both manners:  

(1) Local incremental reconstruction is robust to feature match outliers; 

(2) Global similarity averaging tackles the error accumulation problem.  
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Given the rotation 𝑹𝑖   for each community and relative rotations 𝑹𝑖𝑗  in 

the similarity transformation:  

To mitigate the impact of feature match outliers, we perform the final 

bundle adjustment (BA) after global similarity averaging.  
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For the dataset Quad [3], with a similar accuracy: DISCO [3] 1.16m, 

COLMAP [2] 0.85m, Ours 0.83m. The efficiency of our CSfM is 5 times 

faster than COLMAP [2], and 10 times faster than DISCO [3].  
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Clustering the epipolar geometry graph into a community graph: 

(1) Each node corresponds to a community; 

(2) An edge links two communities when some epipolar edges exist 

between them.  

Illustrative reconstruction process of CSfM system 
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Given the scale factor 𝑠𝑖 for each community and the relative scale 𝑠𝑖𝑗 

between two connected communities:  

𝑠𝑖𝑗 = 𝑠𝑗  / 𝑠𝑖 log (𝑠𝑖𝑗) = log 𝑠𝑗 − log (𝑠𝑖) 

Given the translation 𝑻𝑖   for each community and relative translations 

𝑻𝑖𝑗 in the similarity transformation:  

𝑻𝑖𝑗 = 𝑻𝑗 − 𝑻𝑖 

All these problems are convex L1 problems, and could be solved by [1]. 
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