
Robust Self-calibration of Focal Lengths
from the Fundamental Matrix
Viktor Kocur, Daniel Kyselica, Zuzana Kúkelová

TERAISTERAIS Funded by 
the European Union

FUN DED BY



3D Vision Applications

3D Reconstruction Autonomous Driving Augmented Reality

SLAM and Localization

calibrate cameras estimate camera poses/motion triangulate points
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Camera Calibration

Of�ine Calibration Self-calibration
(autocalibration)

, Can provide complex camera model

/ Not always possible

, Can be used "in the wild"

/ Usually simpler camera models

Image adopted from: Zuzana Kukelova et al. “Ef�cient solution to the epipolar
geometry for radially distorted cameras.” CVPR. 2015
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Camera Model

We want camera intrinsics: focal length, principal point, skew, distortion coeffs...

We can often use additional assumptions: no skew, no distortion, principal point
in the image center, square pixels ! only f remains unknown.

Image adopted from: R. Hartley and A. Zisserman. Multiple View Geometry in Computer Vision . 2003
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Camera Focal Length Estimation

Possible from a single image in some cases:

Known or learned objects/scene

Regular geometry observed, e.g.:

I Calibration patterns

I Repeating patterns

I Orthogonal sets of parallel lines

In general we need at least two-views!
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Fundamental Matrix

F = K �>
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F contains information on camera intrinsics K i =
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5 and pose ( R; t ).
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