
More SFM
D.A.Forsyth, UIUC



We have seen

• Cameras and pairs of cameras
• also 

• some camera pair geometry
• scene flow, optic flow, stereo reconstruction

• Structure from motion via factorization 
• for orthographic cameras

• SLAM (feature based and direct)

Borrowings from















Many pix = nasty issues



Appearance matches may not be 3D points; recall F matrix,
etc.  At some point we will need to verify matches for geometric 

consistency.



Possibilities

• Hash feature points, look for collisions
• Hash images, look for collisions



This choice matters, A LOT





Implicit error model is weird - the errors you make are really in point localization 









Bundle adjustment is a big deal

• Two cases
• local (few views)
• global (all pix)

• Significant improvements in reconstruction

• Very expensive at large scale
• requires a second order, approximate second order method

• typically, some version of Levenberg-Marquardt
• massive hessian
• usually pcg to solve at large scales

• significant robustness issues
• trick: filter points with large reprojection error and go again
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