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Conectivity-based error evaluation for ellipse fitting

Tomonari Masuzaki1,a) Yasuyuki Sugaya1,b)

Abstract: We propose a new method for fitting an ellipse to a point sequence extracted from an image.
This method can fit an ellipse if the point sequence consists of points on elliptic arc and the other points.
Assuming that an input points are spatially connected, we iteratively select inlier points and fit an ellipse
to them by checking variations of the fitting errors for the connected image points. By using simulated data
and real images, we compare the performance of our method with the existing methods, for example the
RANSAC and show that their accuracy and computation time of the proposed method is superior to the
existing methods.
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x, y 2

Ax2 + 2Bxy + Cy2 + 2f0(Dx+ Ey) + f2
0F = 0 (1)

2 [8]

AC −B2 > 0 (2)

[8] (1) f0
*1

(x1, y1), ..., (xN , yN )

α = 1, ..., N

Ax2
α+2Bxαyα+Cy2α+2f0(Dxα+Eyα)+f2

0F ≈ 0 (3)

A, B, C, D, E, F 1 .

6

ξα=(x2
α, 2xαyα, y

2
α, 2f0xα, 2f0yα, f

2
0 )

⊤,

θ=(A, B, C, D, E, F )⊤ (4)

a, b (a, b) (3)

(ξα,θ) ≈ 0, α = 1, ..., N (5)

θ ||θ|| = 1

(xα, yα) (x̄α, ȳα) 0

σ ∆xα, ∆yα

ξα 1

∆ξα=(2xα∆xα, 2∆xαyα + 2xα∆yα, 2yα∆yα,

2f0∆xα, 2f0∆yα, 0)
⊤ (6)

E[∆x] = E[∆y] = 0, E[∆x2] = E[∆y2] = σ2,

E[∆x∆y] = 0 ξα

V [ξα] ≡ E[∆ξα∆ξ⊤α ] = σ2V0[ξα] (7)

V0[ξα]

V0[ξα] = 4
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x2
α xαyα 0 f0xα 0 0

xαyα x2
α + y2α xαyα f0yα f0xα 0

0 xαyα y2α 0 f0yα 0

f0xα f0yα 0 f2
0 0 0

0 f0xα f0yα 0 f2
0 0

0 0 0 0 0 0
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




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*1 f0 = 600 .
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3. Fitzgibbon
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Fitzgibbon [3] (5)

JLS =

N
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2 (9)

||θ|| = 1

AC −B2 = 1 (10)
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*2 5% .
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Qα = (
λemaxα

N
, eα)

⊤ (13)
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φ

α*

β γ

i j

3

, λ *4, eα (14)

α .

eα =

√

(ξα,θ)

(θ, V0[ξα]θ)
(14)
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(13) ,

Emax
*5, emax Emax

, emax Emax .

M Rκ(i, j) = {Qβ , β = i, . . . , j}, κ =

1, ...,M Qα, α = 1, ..., N

3 .

( 1 ) Rκ ,

α∗

Emin
*6

( 2 ) α∗ d β, γ ,

β = α∗ − d, γ = α∗ + d, d = (j − i)/r (15)

r

*7 β γ

d← d− 1 .

( 3 ) x(1),x(2)

x
(a)
b x(a) b

(a) Qβ Qγ :

x(1) = Qα∗ −Qβ , x
(2) = Qα∗ −Qγ (16)

(b) Qβ :

x(1) = Qα∗ −Qβ , x
(2) = (−x

(1)
1 , x

(1)
2 )⊤ (17)

(c) Qγ :

*4 λ = 2.0 .
*5 ( /3) .
*6 Emin = 1.5 .
*7 r = 8 .
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