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Abstract: The fundamental matrix or epipole can be estimated from a set of point correspondences in

two uncalibrated views, and there are two important factors which greatly affect the estimation accuracy:

Selection of the cost function, geometric or algebraic, and the rank-2 constraint, which is, rank-3 matrices

are allowed or not. Usually, an initial estimation is obtained by an ‘algebraic without rank-2’ method,

aka linear 8-point method, which is refined by a ‘geometric with rank-2’ method. In addition, we have

proposed an ‘algebraic with rank-2’ method for a better initialization. This paper shows that the rank-2

constraint is more important than the cost function selection, by comparing the covariance matrices of

the estimation error caused by an observation noise.
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Hd ĥk (22)

ĥk = −H∗JT WMT d̂k d̂k
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dk := −M(MT M)−1Jhk (23)

=

⎡
⎢⎢⎢⎢⎢⎣

...[
ΠFrp

ΠF T lp

]
(uT

i lp)(vT
j rp)

|ΠF T lp|2 + |ΠF rp|2
...

⎤
⎥⎥⎥⎥⎥⎦ .

D8 := [D7|d0]

d d̂k

Dd

d0

h0

0

d0 h0

0

3.3 3

Δf

2

Δf

(12) H , f , h

(Δ ) :

((ΔH) + ν((Δh)hT + h(Δh)T ) − (Δλ)I)f

+(H + νhhT − λI)(Δf ) = 0 . (24)

f λ = 0 νhT f = 0

Δh
T
f =

(Δe′)T Fe+e′TF (Δe) = ε((Δe′)T e′+eT (Δe)) =

0 e′ e

Δλ = f
T ΔHf = 0

ΔH = ΔJT WJ +JT WΔJ

Δf = − H†JT WMT d (25)

(22) (21)

H− H†

2

3.4 Δf

Δf d

f

d 0

E [(Δf)(Δf)T ]
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