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1. Abstract

Image descriptors are widely adopted
structures to match image features.
SIFT-based descriptors are collections
of gradient orientation histograms
computed on different feature regions.
To achieve rotation invariance, feature
patches are usually rotated in the di-
rection of the dominant gradient ori-
entation.

The sGLOh and sGLOH+ are new
SIFT-based descriptors, which avoid
to rotate the feature patch before com-
puting the descriptor vector.

The proposed descriptors have been
compared with the SIFT.

4. Orientation refine

A turther variant of the sGLOH de-
scriptor, called sGLOH+, computes a
small orientation refinement on the
patch before obtain the descriptor vec-
tor.

Instead of estimate the dominant ori-
entation on the whole range [0,27]|
(left image), the dominant orientation
is computed using modular arithmetic
on the range [0, z[, where z = 2Z (right
image).
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Since in this case the range of possi-
ble orientations is more costrained, the
accuracy of the matching process in-
creases. Moreover, in the case of bad
dominant gradient orientation estima-
tion, the error is bounded by |0, = |, us-

ing the distance measure d.
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2. Descriptor grid

The sGLOH descriptor is a modifi-
cation on the GLOH descriptor [1],
which avoid to rotate the feature patch
before computing the descriptor since
predefined discrete orientations can be
easily derived by shifting the descrip-
tor vector.

The descriptor grid is made-up of cir-
cular rings centered on the feature
point, equally distributed along m di-
rections. The final descriptor vector
H is obtained by concatenating the
gradient orientation histograms, ob-
tained by Gaussian kernel density es-
timation.

5. Test setup

The sGLOH and sGLOH+ descrip-
tors have been compared with the
SIFT descriptor on the well known
Oxford database. The same experi-
mental setup described in [1] has been
used, while keypoints have been ex-
tracted with the Harris-Z detector [2]
which provides stable features.

The sGLOH and sGLOH+ descriptors
have been tested for different grid set-
tings, obtaining descriptors of length
[ = 64,72,128,136,192. The SIFT de-
scriptor length was fixed to 128. The
best distance measures between L1, Lo
have been used for each descriptor:
the sGLOH and the sGLOH+ perform
best on the L, while the L, distance
was used for the SIFT.
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3. Discrete rotation

The rotation of the descriptor by a fac-
tor ak where a = 2Z is given by a
cyclic shift of the block histogram in-

side a ring.
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The iistance between two feature H
and H is

dH,H)= min d(H, Ha)

k=0,...m—1
where d(-,-) is a common distance
measure like .1 or Lo and each de-

scriptor vector has been normalized to
unit length.

6. Results

The obtained results are comparable
or better than those obtained by SIFT
(blue surface). Only in the case of the
bark sequence, SIFT performs better,
but only for really high precision.
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Moreover, sGLOH+ (green surface)
seems to perform better than sGLOH
(red surface) in most cases, especially
when the precision is low, underlining
the validity of the dominant orienta-
tion refinement introduced.



