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ECE 417/598: Plane to points and DLT

Vikas Dhiman.

March 21, 2022



u; = [100,98,1]"
u, = [105,95,1] "
u; = [107,90,1]"
u, = [110,85,1]"

Find the line | such that it is the “closest line” passing through
ug,...,us.
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We want to solve for | such that
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Singular Value Decomposition (SVD)
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AT Av; = \jv; \i = 0%, X = diag([o1,...,0/])




If Ae R™X" and the rank of Ais r, then
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We want to solve for | such that
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Ais m x 3 and has rank 2. Solution W
Uzv' = A @)ﬁ =0

V= [Vlav27yg.1



)ﬁ:b(\l"'o _7§ P=0 ax 'l'b‘v-\-(,z{dzfo
"5\‘7; =[-23,1.04,32,1]" X, =_[—2.2, 1.02,2.2,1]"
X3 = [-2.1,1.01,1.2,1] =[2.1,1.04,1.2,1]"
* \ x5 = [2.2,1.03,3.2,1] " =[2.3,1.01, 42 1]T o d] i l'-o

Find the equation of plane p = [p1, p2, p3, pa] | such aII points I|e
on the plane.






W7
A {:ﬁ\ e Fomel) < 4
y’xzj X = (X.H > ,)7
T vr /‘f\jJ
ryo= L8920

c\x*b\’fc.zu‘:b

\

QXL TL 150
T ‘XU A\Z« y “

_ o7 ’vf?

Ao 0TV o 0 [Te [

Ik
4
j/

=\ :



VI SV

(x4 676 Exy

w00
o 2 0 0 \/
[\) V! 0 73 O iy o2
6x b3 005 001 T
0 . < V

O
© D
Oo (o © Yxi J
=
& NG v “+ U( Y -ywbS/wq
—










x; = [100,98,45,1]"
x, = [105,95,46,1]"
x3 = [107,90,47,1]"
x, = [110,85,43,1]"

Find the 3D line such that it is the “closest line” passing through
X1,...,X4 € P3.
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Implicit and parameteric equations of lines and plane
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Examples of Homography

image 1 image 2

\X/\></planar surface

a b



Top view
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Computing Homography

u; = [100,98,1]" u, = [102,95,1]"
u; = [107,90,1]" u, = [110,85,1]"
uj =[100,98,1]" uh = [102,95,1]"
uj = [107,98,1]" uj = [110,85,1]"

Find H such that u’ = Hu for any point on one image to another
image.



2D homography

Given a set of points u; € P? and a corresponding set of points

ul e P2, compute the projective transformation that takes each u;
to u} . In a practical situation, the points u; and u/ are points in
two images (or the same image), each image being considered as a
projective plane P?.



Solving for Homography



3D to 2D camera projection matrix estimation

Given a set of points X; in 3D space, and a set of corresponding
points x; in an image, find the 3D to 2D projective P mapping
that maps X; to x; = PX;.



