GVG’2022 Exercise-06 solution

1. We're observing a plane (77, d) by two cameras (R, C,X), (R’,C’,K’)). The world coordinate frame

(O, 6) is selected in such way, that R = I and Cs = [0,0,0]".
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2. Points X are all in a single plane (let’s call the plane e.g. N). World coordinate frame (O,
0 = (dy,ds, d3)) is selected in such way that:
e the origin O € N,
) J;, dy span N — any point € N can be fully defined just by linear combination of cfl, ds.

We can define a new coordinate frame (C,7 = (dy, ds, dy)), where dy = CO (vector from the
camera center to the origin of world coordinate frame). All the points € N represented in the

coordinate frame (C,7) have coordinates [z,y,1]" (1 - dy to get from C to O and then x - d
and y - dy to get along the plane).

We get points in plane defined in (O, (dy, ds))
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and their projections to image plane defined in (0, = (by, by))
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(a) The projection of points on plane in space to the image plane of perspective camera can
be described by a homography transformation.
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Sidenote: Normally the transformation of points in 3D space to the image plane (pro-
jection) is described by the projection matrix P, but thanks to the selection of world
coordinate frame we can describe the projection just by a homography matrix.
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hai+haa+hss = (G —C)+(G—C)+(G) = (G—CG)+2G—C)+(G) =G — G =20
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We can omit (4, as H = ¢ - H for any scalar ¢ # 0.
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