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Line features are widely used in many applications, such as 3D 
reconstruction, image mosaicking, and robot navigation.  

Introduction 

Construction of Line-points projective invariant 

Experiments 
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Novel Coplanar Line-points  Invariants for Robust Line 
Matching Across Views 

Overview 
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Use line-points invariants to 
match local plane areas.  

Getting local 
homography of 

the areas.  

Matching lines by 
local homography 
transformations. 

Determine the gradient directions and neighborhoods (local areas to be 
matched) of lines. 

Take intersections of coplanar lines (two lines with very close endpoints) 
instead of endpoints.     

Line detection and interest points (SIFT) matching.   
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Characteristic Number [1]: Projective 
invariant constructed by points that 
form a loop . 
  

Take the  points in the matched areas to get homography transformations. 
Take the homography transformations to get candidate line pairs. 

Compare with state-of-the-art methods 
Compare with  [2][3]. 

 Compare with  [4] 

The proposed 
method usually can: 

Get more correct 
matches .     
(Robustness) 

Get higher correct  
rates .  (Accuracy) 

1. Use the relative relationship of  line positions (Wang’09, López’15). 
    ?? Similar structures + Number of lines changes (Short lines disappear). 
2. Line descriptors based on textures (Zhang’13).  
    ?? Too similar textures around many lines, not that discriminative. 
3. Use epipolar constraints or geometric invariants (Fan’10,  Al-Shahri’14). 
    ?? Relative position changes of  non-coplanar lines. 

Neighborhood-to-neighborhood (Local area) similarity measure: 

Existing methods and challenging issues: 
Motivations 

    Key observation: The neighborhood of a line is usually coplanar 
with the line.   

Main contribution: More robust and accurate non-coplanar line 
matching  method across views.  
  New line-points projective invariant (Robustness). 
  Local homography matching and validation (Accuracy). 
 

   1.Take the line and matched interest points to construct invariants. 
   2. Measure the similarity of  neighborhoods with the median distance of 
the invariants, makes it robust to wrong point matches. 

The homography  are not always accurate. 
 
 Local areas usually overlap with each other. 

‘One  area, one (weighted) 
vote’ strategy to get final 
results. 

Line-points projective invariant 
for line matching: 
     1 line (black line) + 
     3 interest points (red dots) 
  

Matching lines with homography     

Getting local homography  
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Example Results: 

Testing  images 

Low-texture Similar textures and similar 
structures  


