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RESULTS: OXFORD DATASET
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Boat 1|4 − scale and rotation (structured)

precision (%) [ max correspondences = 39% ]
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Bark 1|4 − scale and rotation (textured)

precision (%) [ max correspondences = 14% ]
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Graffiti 1|4 − viewpoint (structured)

precision (%) [ max correspondences = 39% ]
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Wall 1|4 − viewpoint (textured)

precision (%) [ max correspondences = 61% ]
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Geometric transformations
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Bikes 1|4 − blur (structured)

precision (%) [ max correspondences = 87% ]
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Trees 1|4 − blur (textured)

precision (%) [ max correspondences = 72% ]
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UBC 1|4 − luminosity (structured)

precision (%) [ max correspondences = 90% ]
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Leuven 1|4 − lossy compression (structured)

precision (%) [ max correspondences = 89% ]

re
ca

ll
 (

%
) 

[ 
# 

co
rr

ec
t m

at
ch

es
 / 

77
8 

]

0

18

44

71

89

co
rr

es
po

nd
en

ce
s 

(%
) 

[ 
# 

co
rr

ec
t m

at
ch

es
 / 

87
9 

]

SIFT

LIOP

MROGH

sGLOH

sGOr

sGLOH2

sGOr2a.1

sGOr2a.2

sGOr2h.1

sGOr2h.2

Other transformations
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Boat 1|5 − scale and rotation (structured)

precision (%) [ max correspondences = 29% ]
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Bark 1|5 − scale and rotation (textured)

precision (%) [ max correspondences = 10% ]
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Graffiti 1|5 − viewpoint (structured)

precision (%) [ max correspondences = 21% ]
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Wall 1|5 − viewpoint (textured)

precision (%) [ max correspondences = 50% ]
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Challenging geometric transformations

THE SGLOH DESCRIPTOR

The sGLOH descriptor is a SIFT-like ro-
bust and efficient keypoint descriptor
which uses a circular grid to incorporate
more descriptor instances of the same
patch at different orientations into a sin-
gle feature vector, accessible by a simple
cyclic shift of the feature vectors.

The matching distance D̂ between two

SGLOH descriptors H and H is given
by the minimum distance among all the
possible distances D obtained for the m
different instances Hk of the H vector at
different orientations derived by a cyclic
shift of the descriptor vector elements.

D̂(H,H) = min
k=0,...,m−1

D(H,Hk)

Further improvements can be obtained
by limiting the range of allowable ori-
entations according to the scene con-
text. Two matching strategies can be de-
rived, namely sCOr and sGOr, respec-
tively when the orientation range con-
straint is defined a priori by the user
or obtained without user intervention by
finding the best global orientation.

PROPOSED EXTENSION

The sGLOH descriptor, especially if cou-
pled with the sCOr and sGOr match-
ing strategies, obtains results compara-
ble with state-of-the-art descriptors, but
can suffer to performance degradations
when the relative rotation between the
patches approaches that between two
discrete sGLOH rotations.
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In order to solve this issue, we define a

novel sGLOH2 descriptor H?, obtained
by concatenating two sGLOH descrip-
tors H1 and H2 of the same patch, where
H1 is the standard sGLOH descriptor of
the patch, while H2 is is obtained after
applying a rotation equal to half of the
sGLOH handled discrete rotation, lead-
ing to 2m different available discrete ori-
entation of the keypoint patch.
In analogy with the sCOr and sGOr
matching strategies, the relative rotation
to check in the matching distance can
be constrained to the first or the sec-
ond successive orientations, while all the
2m orientations can be used for the es-
timation of the global reference orienta-
tion (sGOr2a strategy) or only the m ori-
entations belonging to the first concate-
nated sGLOH descriptor H1 (sGOr2h
strategy), leading to different but similar
matching strategies.
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RESULTS

Both the proposed sGLOH2 and its de-
rived matching strategy improve on the
original sGLOH versions with more re-
markable and effective improvements in
the case of challenging geometric trans-
formations.
Furthermore, results are quite compara-
ble with the state-of-the-art descriptors.
About the running time, although it in-
creases linearly with the numbers of ori-
entations to check, it is still reasonable in
a lot of applications as it can be adjusted
according to the required task by choos-
ing the right matching strategy.
Moreover, a fast distance check to dis-

card very probable bad matches is
planned as future work.

0 500 1000 1500 2000 2500 3000 3500
0

10

20

30

40

50

60

70

80

90

# features

ti
m

e 
(s

ec
)

SIFT

LIOP

MROGH

sGLOH

sCOr

sGOr

sGLOH2

sCOr2.1

sCOr2.2

sGOr2a.1

sGOr2a.2

sGOr2h.1

sGOr2h.2

0 2 4 6 8 10 12 14 16

1|
4

G
ra

ff
it

i

time (sec)

Keypoints on 1st image

Keypoints on 2nd image

Matching


