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Abstract

Classical image matching methods
such as SURF, SIFT and ASIFT are
meant to be used on planar images.
SURF and SIFT are partially atfine in-
variant, while ASIFT is fully affine in-
variant. When we use these meth-
ods on cylindrical panoramas, the re-
sults are not as good as expected. We
present a method inspired by ASIFT
that simulates different transforma-
tions of the panoramas to be matched
and then tries to match them.
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Algorithm

1. Given two panoramas P and F’,
compute their SURF features.

2. Match P and P’ with second near-
est neighbour constraint. Store the
matches in M.

3. Apply RANSAC on M and store the
results in M.

4. IF # M’ < tresh, define the set of di-
rections O (respectively ©') with high-
est SURF features density in P (respec-
tively in P’).

5. Apply “Plane Features Matching”
with P, P, © and ©’ and store the re-
sults in M".

6. Apply RANSAC on M U M".
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Why is it difficul

e Straight lines that are not vertical do
not appear as straight lines on a cylin-
drical panorama.

e Affine transformations are not well
defined on cylindrical panoramas.

e Urban scenes do not necessarily con-
tain a lot of buildings.

o [f we extract planar fields of view im-
ages from the panoramas, we need a
criterion to select relevant ones.

Plane Features Matching
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Tangent Plane

1. Given a panorama P and a direction
0, let II§ be the plane tangent to P at 0.
2. Let IIY be obtained from II§ by a
rotation of angle a with respect to the
axis defined by the tangential line at 6.
3. Given a restricted field of view cen-
tered at 0, project P onto ITY, for —Z <
4. Compute the SURF features on all
I19’s.

1. Given two panoramas P and P’, let © and ©' be two sets of directions.

2. For each 6, € O,

2.1 match ITj) withall1Y"’s (-Z < a < T, 0’ € ©).

2.2 Store the matches of the best pair (6;,6").

SURF Features Detection

11 matches with SURF

73 matches with “Plane Features Matching”
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19 matches with SURF
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44 matches with “Plane Features Ma;tching"’




