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Calibrating Camera Under More General Intrinsics



Recap: Perspective Projection Matrix
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Generalizing intrinsics (1/2)
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1. If pixels are not square?
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What Does (Intrinsics) “Calibration” Do?

Estimates the intrinsic parameters
e f focal length (or sy, sy toallow non-square pixels)

o (uy,v,) image center



Method: High-Level Overview
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Camera projection matrix M3y,
(Note: we’ve also called this P before)



Method: High-LeveI OverviewM = P = projection matrix
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Estimation of the full projection matrix is linear
but M has to be decomposed into K, R, t afterwards
(“QR decomposition” of first 3 columns of M to get K, R. Then solve for t)




Generalizing intrinsics (2/2)

1. If pixels are not square?
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2. If “radial distortions”, then the intrinsics can no longer be
represented as a linear operator any more



Parametrizing radial distortion in large field-of-view cameras
N

Then, correct for radial distortion:

— 2 4 6
upre—distortion(r) — upost—distortion(l + k17” + kz’" + k37" + )

— 2 4 6
vpre—distortion(r) — vpost—distortion(l + k17‘ + kzr + kBT + )

where 7 is the distance from a (usually unknown) image center location (ug, V).

Can choose the degree of the radial distortion to calibrate for. More => more
accurate, but requires more images to fit well.



What Does (Intrinsics) “Calibration” Do?

Estimates the intrinsic parameters
e f focal length (or sy, sy to allow non-square pixels)
o (uy,v,) image center
e k1, ko,... radial distortion parameters Won’t see how to do this in
mathematical detail.



Colab worksheet (Camera Calibration with OpenCV)!

* https://colab.research.google.com/drive/1Vf6pBFo840OKROE3j3t3HJJEN710
6k0sk?authuser=0

* (Optional) Also see OpenCV Tutorial on Calibration.

https://docs.opencv.org/4.x/dc/dbb/tutorial py calibration.html



https://colab.research.google.com/drive/1Vf6pBFo84OKR0E3j3t3HJjEN71o6k0sk?authuser=0
https://colab.research.google.com/drive/1Vf6pBFo84OKR0E3j3t3HJjEN71o6k0sk?authuser=0
https://docs.opencv.org/4.x/dc/dbb/tutorial_py_calibration.html

Camera Calibration Flowchart

Define real world coordinates of 3D points using
checkerboard pattern of known size.

Capture the images of the checkerboard from different
viewpoints.

Use findChessboardCorners method in OpenCV to find
the pixel coordinates (u, v) for each 3D point in different
images

Find camera parameters using calibrateCamera method in
OpenCV, the 3D points, and the pixel coordinates.

https://learnopencv.com/camera-calibration-using-opencv/



Output: Undistorted images and video!

And also ...

Credit: Kostas Daniilidis
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