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 Wrong two-view geometries

 Reconstructing large-scale scenes is time-consuming

 Wrong two-view geometries (edge outliers)
 Scale ambiguities of translation averaging
 Determine a solvable view graph is time-consuming
 Involve solving a system of polynomial equations with a large 

number of unknowns
 The practical solvabilitytesting up to minimal graphs with up to 

90 nodes

 Adding extra edges (from consecutive IMU and wheel encoder data) can 
link nodes to the maximally parallel rigid components
 Filter wrong relative translations by 1DSfM
 Replace the potentially wrong two view geometries
 Solving the RA problem & TA problem within the augmented view graph

 Image Registration
 Perspective-n-point (i.e. P3P): 
 Single Rotation Averaging + Median(      ) 
 The best camera pose for current registered image is selected by reprojecting 

3D point to image plane and then checking the pixel residuals
 Global Refinement
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Traditional 
BA term camera pose regularization term

(a)-(d) are alignment results by using different fixed inlier threshold within RANSAC; (e) is 
the result with our adaptive global alignment algorithm with an initial inlier threshold 1.0.
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Comparison of runtime and accuracy on the 4Seasons datasets. T denotes the runtime (in minutes). 
Nc, Np denote the number of registered images and 3D points, respectively. R denotes the mean rotation 
error (in degrees) and translation error (in meters), respectively, and we highlight the best results in bold. 

Final Result without 
Global SfM

Final Result with 
Global SfM

Final Result without 
Global SfM

Final Result with 
Global SfM

Project Page


