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Single-View Auto-Calibration
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Complementary Features

Parallel Scene Lines Translational Symmetries




State of the Art

Wildenauer et al.:  Antunes et al.: Pritts et al.: 4 point correspondences
5 circular arcs ( circular arcs

Circular arcs are hard to group as Covariant regions are noisy thus
imaged parallel scene lines provide less accuracy



Camera Model
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Vanishing Point as Meet of Lines

.

u(A) =m(A) x m'()\)
| N /

vanishing undistorted tmages
noint of parallel lines




Vanishing Point as Meet of Lines

.

u(A) =m(A) x m'()\)

| N /
vanishing undistorted tmages
noint of parallel lines

constructed from
point correspondences extracted from
imaged translational symmetries
or
circular arcs as imaged scene lines



Coplanar Vanishing Points

Constraints

Solvers # Sol of A u?)()\)‘rl —
4
2PC+4CA 4
eA : S
5CA* 3

C++ runtime ~ 1us



Coplanar Vanishing Points

Constraints
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Coplanar Vanishing Points

Constraints

Solvers # Sol of A

4PC+2CA A
2PC+4CA 4
PC — point correspondences
6CA 4 CA — circular arcs
5CA* 8

C'++ runtime ~ 1us



Coplanar Vanishing Points

Constraints

Solvers # Sol of A
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Orthogonal Vanishing Points

Constraints

Solvers # Sol of A uz()\)Tw(f)US()‘)
4PC+2CA 12

2PC+4CA 12

6CA 12
5CA* 8

C'++ runtime ~ 1us



Orthogonal Vanishing Points

Constraints
uj ()\)Tw(f)llz()\
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:

C'++ runtime ~ 1us




Method

Measurements

Feature Extraction
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Method

Measurements List of Solvers + Priors uto-calibration
2PC4+4CA 6CA
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Warp Error

(Geometric measure of calibration accuracy
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Warp Error

(Geometric measure of calibration accuracy
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Warp Error

(Geometric measure of calibration accuracy

N 20
ditrir—1 (2 =
g“(KK™"g(Xi, A); A) 5
(A, y, 8
- 150
< 10
S )
Co ® .o B c; o. @ o° E Eé
o e
= 100 «
° * - .o o. o° o0® ° 5 0 %
: -
'% S
'S ® ®5 % o? o® o e ® — 50 g
0 -10
ae
-
)
o e O o O e Co O o O e ® go
920 | | 0
-20 -10 0 10 20
. o o’ N - . “e * Signed Relative Error of Undistortion
® é O e ® ® ® %



Warp Error

(Geometric measure of calibration accuracy
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Percentage of Top-1 Solutions

Solver % of Top-1
= 4PC (EVP) 1.5%
Q
N ECA 10.2%
APC+2CA 15.5%
S
> 2PC+4CA 21.7%
=y
5 5CA* 25.4%

6CA 25.7%



Percentage of Top-1 Solutions

Solver % of Top-1
= 4PC (EVP) 1.5%
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N ECA 10.2%
4PC+2CA
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Examples from AIT dataset
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Examples from AIT dataset
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Cumulative Probability
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Performance on AIT dataset
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Warp Error [pixels]
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Solver Median RMS
Warp Error
4PC (EVP) 186.51
5CA 14.02
4PC+2CA 15.86
2PC+4CA 14.9
5CA* 14.12
6CA 13.73
All 13.91

6CA & 2PC+4CA  13.35
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State-of-the-art
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Performance on AIT dataset

Solver Median RMS
Warp Error
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Future Directions

e Problem of noisy covariant regions — refine translational
symmetries

e More accurate camera projection model via higher order
distortion models

e Learn to conditionally sample the solvers in the hybrid

RANSAC framework (based on the input, number of trials, best

model so far etc)
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