
Context Similarity
If 2 cameras are looking at the same scene 
element, their context would match with a 
similar set of images.

This helps to identify true pairs from pairs 
emerging due to duplicate elements.

Triplet Consistency
For consistent triplets : R12 • R23 • R31 = I

In presence of high ambiguity, pairs that are part of many
consistent triplets are less likely to be erroneous EG.

Multiple Motions
If multiple motions are detected for an 
image pair, it could indicate erroneous EG.

Difference between two motions (R and t) 
can help to disambiguate.
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Our Result

Relative Pose Estimation (Images : nodes,  Rel. Pose (EG) : edges)

View-graph (VG) is an essential input 
to structure from motion pipelines. 
Errors in VG leads to inefficient and 
inaccurate 3D reconstruction.

We attempt to unify these strategies 
using a cost based selection framework.

3D Reconstruction Different methods are proposed to 
prune the initial view-graph for 
different reconstruction objectives such 
as accuracy, efficiency, disambiguation. 

Reconstructions with VGs selected using 
our method are accurate and error-free.

Structure from Motion (SfM) : Recover 3D 
Structure and Cameras Positions from Images

Our Framework ResultsCost Modeling

Priors for Accurate Reconstruction of General Scenes

Priors for Accurate Reconstruction of Ambiguous Scenes

Image Selection Priors Pairwise (EG) Selection Priors

Accurate & Efficient Reconstruction of General Scenes

Accurate & Efficient Reconstruction of Ambiguous Scenes

Large urban sets (#imgs 100-400)
(Top : Heinly et al (ECCV16), 
Bottom : Selected VG result)

(Image Courtesy : Schönberger et al., CVPR15) 
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(Equal Flow & Capacity Constraints)

Capacities: Node arcs [0,deg(i)], Edge arcs [0,1]

Take away : Posing view-graph selection as optimization separates task specific 
challenges from the standard SfM pipeline improving its generality. For further 
abstraction hand-designed costs can be replaced by a weighted combination of a 
number of priors while learning the weights with large ground-truth datasets.
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