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Abstract—This project ’AutoCalib’ focuses on calibrating a
camera automatically, by implementing Zhengyou Zhang’s work
on the same. Camera calibration is one of the fundamental steps
of any computer vision project. We find the multiple calibration
parameters contained by the matrix "K’.

I. INITIAL PARAMETER ESTIMATION

The methodology of Zhang’s work is that an initial esti-
mation of parameters is found so that it can later be refined
using a nonlinear optimizer. We need two sets of corners
for each image- the ’world points’ and the ’image corners’.
image corners are subpixel positions of each corner of the
provided chessboard image. The world points are calculated
using simple math. The side of each square of the chessboard
pattern is 21.5mm. Using that, the position of all the corners
can be calculated. These coordinates or pixels are called the
world points.

A. Homographies

Next, we find the homography for each image w.r.t the
world points. We do this with calculating the single value
decomposition, and then reshaping the result to a 3x3 matrix.
After calculating the homographies for all the images, we store
them in an array.

B. Intrinsic Parameters

We use the above closed-form relation to calculate the
intrinsic parameters. B is a symmetric matrix. Hence the
unique elements present on the top half of the matrix can
be turned into a vector ‘b’.
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We calculate a matrix ‘V’ of the size (2x13, 6), by calcu-
lating and appending the following matrix for each image:

b = [Bi1, Bia, Ba2, Bi3, Bas, Bss]"

Fig. 2

The relation between V and b vector is as follows:
Vij = [hﬂh_ﬂ: hz’lhj2 Sty hiZhjla hiEhj‘Za
hishj1 + hithjs, hishja + hiahjs, hizhjs]®
Fig. 3
We use Singular Value Decomposition to estimate the value

of b vector. Finally, to calculate the intrinsic parameters, we
use the outlined relations in Appendix B of Zhang’s work.

vo = (B12B13 — B11B23)/(B11 B2z — Biy)
A = By3 — [Bi; + vo(B12B13 — B11Ba23)]/ B
a=/A\/Bn
B = \//\311/(311322 — B%,)
v = —B12026/A
ug = yvo/B — Biza® /X .
Fig. 4

Using the found parameters, we just plug them into the
camera intrinsic matrix ‘A’:

The calculated Intrinsic matrix is:

[[ 4.80084007e-10 -9.27100648e-23 -6.10627105e-17]
[ ©.00000000e+00 A4.80084007e-10 3.25059706e-16 ]

[ ©.00000000c+00 ©.000000000+00 1.00000000e+00]]

Fig. 6



Fig. 7: Detected corners in chessboard images
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