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Agenda 

•  Reminder 
–  Triangulation 
–  Pose estimation 
–  Bundle adjustment 

•  Hybrid registration 
–  New cost function 
–  Pit fall to avoid 
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Epipolar Geometry 
Fast Forward 

•  Compute fundamental matrix using 
keypoints 

•  This is done by minimize a cost 
function, for example the epipolar 
constraint 

•  Derive a canonical pose  
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Triangulation 
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•  We have a linear system express with M as unknown 
•  You can extend this two n views 
•  But what it ultimately does is an intersection in 3D which has little to do with 

observation 



•  You want to optimize the re-projection error 

19 

Triangulation 
Non-linear estimation 

arg min
M

∑

i

∥∥w
(
PiM

)
− pi

∥∥2



Triangulation 

20 

Target Image 

First Image 

pi

qi

Mi

20 

P
P0 = [I 0]



•  You want to optimize the re-projection error 

•  This is a least square problem 
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Pose Estimation 
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Pose Estimation 

•  Using the same idea as for 
triangulation you can built a linear 
system  
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Pose Estimation 

•  Using the same idea as for 
triangulation you can built a linear 
system  

•  Least square related cost function 
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Bundle Adjustment 
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Is Geometric Only a Good Idea? 
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What can we do more? 
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Modification of the cost function 

•  How can we define the neighborhood of the 2D points in the two images? 
•  At which stage the photometric term should be used? 
•  How should the geometric and the photometric terms be weighted? 
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When to activate the Intensity based cost function? 
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When to activate the Intensity based cost function? 
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Unified Cost function 
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Qualitative Results 
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Quantitative Results 
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Conclusion 

•  Lesson learned 
–  Look at what the linear cost function try to solve 
–  Think about what you really want to minimize 

–  Using both information we achieve 
•  Better convergence rate 
•  Better precision 
•  Seems to work for calibration 
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Merry Christmas! 
pierre.georgel@gmail.com 
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