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The computational efficiency of 14 optical detectors over six types of transformations, namely: blur,
illumination, rotation, viewpoint, zoom, and zoom-rotation changes, was analyzed. Images with the same
resolution (750 x 500 pixels) were studied, in terms of correspondences, repeatability and computing

time, and the correspondence was measured by using homographies i.e. projective transformations, to
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obtain the best efficiency for imaging applications. Results show that the multi-scale Harris Hessian
detector is the most efficient for blur, illumination, and zoom-rotation changes. Meanwhile, multi-scale
Hessian and Hessian Laplace are the best methods for rotation, viewpoint, and zoom changes.

© 2013 Elsevier GmbH. All rights reserved.

1. Introduction

A fundamental issue in computer vision is image matching of
optical data. The main problem in object recognition is finding
correspondences between two optical images of the same scene,
taken from arbitrary viewpoints, with different cameras, scaling,
rotation, and illumination conditions. Different solutions have been
developed over the past few years by using interest points detec-
tors. These approaches first detect characteristic features and then
compute a set of descriptors for these features [1-5].

Among the different types of transformations for image recog-
nition, feature detection has become the most widely used. In this
method, at least few features must be present in both images in
order to allow correspondences. Features shown to be particularly
appropriate are called keypoints [5]. These features have also been
referred as salient points or interest points in the literature [1].
These interest points are typically blobs, corners and junctions.
Additionally, there is no universal detector or descriptor, buta com-
bination of complementary operators seems to be a reasonable
solution [9]. If the change of scale between images is unknown,
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a simple way to deal with this change is to extract points at sev-
eral scales and use them to represent the image, i.e. a multi-scale
approach. In this approach, generally a local image is presented in
a defined scale range. The points are then detected at each scale
within this range. As a consequence, there are many points that
represent the same structure, however the location and scale of
points is slightly different. The unnecessary high number of points
increases the probability of mismatches and the complexity of the
matching algorithms. In this case, efficient methods for rejecting
the false matches and for verifying the results are required [6].

On the other hand, optical detectors and descriptors are rele-
vant methods to extract meaningful features for image recognition.
Studies that measure correspondence, occurrence, and accuracy
within images have been recently reported [6-10]. However, just a
limited number of works actually compare the efficiency of these
methods. Generally speaking, the main goal of the detection meth-
ods is to recognize image regions with covariant transformations,
which are used as support regions to compute invariant descrip-
tors. In this work we present evaluations of detection methods in
different contexts. The same scene or object is observed under dif-
ferent viewing conditions: blur, illumination, viewpoint, rotation,
zoom, and zoom-rotation changes.

Accordingly, this paper compares the efficiency and repeatabil-
ity of the leading detector algorithms reported in the literature. The
evaluation was carried out by using the following detectors [6]:



