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a b s t r a c t 
In this paper is presented a novel scale, translation and rotation (STR)-invariant 1D- 
descriptor, named Wavelet Local Feature Descriptor (WLFD). The methodology to construct 
the WLFD locates in three different scale pyramids keypoints to extract representative fea- 
tures of the image. These scale pyramids are built using the 2D multi-resolution represen- 
tation by Haar wavelet. Hence, the translation invariance was achieved using keypoints, 
and the scale invariance was obtained via the scale pyramids. The rotation invariance is 
worked out by adding the intensity values of the given image filtered by a binary mask 
with a circumference of radius r centered on the keypoint; the result was stored in the 
descriptor. For each keypoint, forty binary masks were used ( r = 1 , 2 , . . . , 40 pixels); thus 
the STR-invariant 1D-WLFD is a vector of forty entries. The robustness of the STR-invariant 
1D-WLFD was tested using images with different scales and rotations and comparing the 
results with the Scale Invariant Feature Transform (SIFT) and Speeded-Up Robust Fea- 
tures (SURF) descriptors. The WLFD shows results similar to SIFT and much higher than 
SURF. Another advantage that WLFD shows is being faster than SIFT, building the descrip- 
tors up to four times faster. Therefore, WLFD is a fast, efficient and easy-to-implement 
methodology. 
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1. Introduction 
Since the middle of the last century, the extraction of features in images has been an active area in the pattern recog- 

nition field. A feature is a piece of information that is relevant to the resolution, through digital images, of some specific 
computational task. The features can be structures in the image like points and edges. These features are included in a de- 
scriptor, which specifies elementary properties of the object, such as shape, color, texture, among others. An example of a 
descriptor based on feature extraction is SIFT (Scale Invariant Feature Transform) introduced by Lowe in 2004 [1,2] . 

SIFT is widely used because of the innovative idea of using keypoints to represent the relevant features of the image. 
Working with keypoints allowed to work with images containing several objects, scenarios and even fragments of objects, 
unlike other methodologies as Principal Component Analysis (PCA) [3] or the binary mask pattern recognition systems based 
on one-dimensional signatures [4–6] . Also, SIFT is used to solve many problems in different areas, such as object tracking, 
face authentication, detection of forgery and iris recognition, [7–10] . However, SIFT has several disadvantages; the compu- 
tation time is considerable, has low performance with images that present a few amounts of noise or non-homogeneous 

∗ Corresponding author. 
E-mail address: selene.solorza@uabc.edu.mx (S. Solorza-Calderón). 

https://doi.org/10.1016/j.amc.2019.124594 
0 096-30 03/© 2019 Elsevier Inc. All rights reserved. 


