
Ambiguity in the reconstruction from 2 calibrated views

ζ1K
−1
1 ~x1β1 =

[
R1 −R1 ~C1δ

]
︸ ︷︷ ︸

P1γ1

[
~Xδ

1

]

ζ2K
−1
2 ~x2β2 =

[
R2 −R2 ~C2δ

]
︸ ︷︷ ︸

P2γ2

[
~Xδ

1

]

The solution set S is infinite since(
P1γ1 , P2γ2 ,

[
~Xδ

1

])
∈ S ⇒

(
P1γ1H

−1, P2γ2H
−1, H

[
~Xδ

1

])
∈ S

for

H =

[
R c

0> λ

]
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Ambiguity in the reconstruction from 2 calibrated views

Our aim is to find just 1 solution. We start from the unknown solution(
R1, ~C1δ, R2, ~C2δ, ~Xδ

)
and transform it by

H−1 =

[
R>1

~C1δ

0> 1

]
to get a partially known solution(

R ′1,
~C ′1δ, R

′
2,
~C ′2δ,

~X ′δ

)
=
(
I,~0, R2R

>
1 , R1(

~C2δ − ~C1δ), R1 ~Xδ − ~C1δ

)
with the fundamental matrix

F ′ = K−>2 R ′2

[
~C ′2δ − ~C ′1δ

]
×
R ′1
>K−11 = K−>2 R ′2

[
~C ′2δ

]
×
K−11 =

= K−>2 R2R
>
1

[
R1(~C2δ − ~C1δ)

]
×
K−11 = K−>2 R2

[
~C2δ − ~C1δ

]
×
R>1 K

−1
1 = F
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Fundamental matrix computation

Key note: it is not possible to reveal the fundamental matrix as it is
defined by

F = K−>2 R2

[
~C2δ − ~C1δ

]
×
R>1 K

−1
1

using only image correspondences. We can find only its scalar multiple
τF.

There are 2 reasons for that: algebraic and geometric.
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Algebraic reason

The equations
~x2β2F~x1β1 = 0, det F = 0

are homogeneous, i.e.

F is a solution ⇒ τF is a solution.

Equation
det(αG1 + βG2) = 0

gives the following picture of solutions:

α

β

1
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Geometric reason
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4 solutions (R, ~Cδ) with ‖~Cδ‖ = 1 for a given E
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