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A novel biologically motivated face recognition algorithm based on polar frequency is presented. Polar frequency descriptors are extracted from face
images by Fourier-Bessel transform (FBT). Most of the current face recognition algorithms are based on feature extraction from a Cartesian perspective,
typical to most analog and digital imaging systems. The primate visual system, on the other hand, is known to process visual stimuli logarithmically. An
alternative representation of an image in the polar frequency domain is the two-dimensional Fourier-Bessel Transform. This transform found several
applications in analyzing patterns in a circular domain, but was seldom exploited for image recognition. These results indicate the high informative value of
the polar frequency content of face images in relation to recognition and verification tasks, and that the Cartesian frequency content can complement
information about the subjects’ identity, but possibly only when the images are not pre-normalized. Face recognition algorithms are typically based on
feature extraction from the spatial frequency domain, and often on the calculation of the high-pass and low-pass filters. A brief description of these
methods is given below. Most of the current face recognition algorithms are based on feature extraction from a Cartesian perspective, typical to most
analog and digital imaging systems. The primate visual system, on the other hand, is known to process visual stimuli logarithmically. An alternative
representation of an image in the polar frequency domain is the two-dimensional Fourier-Bessel Transform. This transform found several applications in
analyzing patterns in a circular domain, but was seldom exploited for image recognition. This paper describes a novel polar frequency representation of
face images for face recognition tasks and related calculations. Polar frequency descriptors are extracted from face images by Fourier-Bessel transform
(FBT). The polar frequency domain can be derived from the Cartesian frequency domain by a frequency demodulation of an image with a complex Bessel
filter. FBT can be seen as the two-dimensional Fourier-Bessel Transform. A filtered face image, such as in Fig. 1, can be written as: f i  ( x , y )
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Performs the Fourier-Bessel Transform for a given image. Filter-FBT-Fourier-Bessel-Filtration Description: Applies an FIR filter and then performs the
FBT for a given image. Filter-FBT-Fourier-Bessel-Filtration Keywords: Filtier-FBT-Fourier-Bessel-Filtration Filter-FBT-Fourier-Bessel-Filtration
Description: Applies an FIR filter and then performs the FBT for a given image. Filter-FBT-Fourier-Bessel-Filtration Keywords: Filtier-FBT-FourierBessel-Filtration Filter-FBT-Fourier-Bessel-Filtration Description: Applies an FIR filter and then performs the FBT for a given image. Filter-FBT-FourierBessel-Filtration Keywords: Filtier-FBT-Fourier-Bessel-Filtration Filter-FBT-Fourier-Bessel-Filtration Description: Applies an FIR filter and then
performs the FBT for a given image. Filter-FBT-Fourier-Bessel-Filtration Keywords: Filtier-FBT-Fourier-Bessel-Filtration Filter-FBT-Fourier-BesselFiltration Description: Applies an FIR filter and then performs the FBT for a given image. Filter-FBT-Fourier-Bessel-Filtration Keywords: Filtier-FBTFourier-Bessel-Filtration Filter-FBT-Fourier-Bessel-Filtration Description: Applies an FIR filter and then performs the FBT for a given image. Filter-FBTFourier-Bessel-Filtration Keywords: Filtier-FBT-Fourier-Bessel-Filtration Filter-FBT-Fourier-Bessel-Filtration Description: Applies an FIR filter and then
performs the FBT for a given image. Filter-F 77a5ca646e
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The Fourier-Bessel Transform (FBT) is a novel, non-linear, pattern-based transform that is used to extract features from image signals. The transform
expands the spatial frequency content of an image into two spatially correlated sets: the polar Fourier spectrum and the central circular Bessel function.
These polar and central frequencies in turn are used to generate polar-Frequency-Descriptors (PFD). The PFD are computed from the original image and
from the transformed images. The PFD are accumulated along the time axis, and are used for image-based recognition. The proposed technique can be
applied to images with different lighting conditions, poses, facial expressions, and occlusions. The extraction of the PFD is computationally efficient, and
does not require special calibration procedures. The transformed images are presented to the system using a novel spectral algorithm based on FourierBessel spectra. The facial features can be localized in the spectral domain by combining polar and central frequency components. The proposed algorithm
can be applied for face recognition and face verification. Our approach allows us to decompose face images into their three main components: the facial
features, the skin and the hair. In this way, we are able to address different faces under different light conditions, and with different facial expressions and
different poses. The goal of this work is to explore the power of polar frequency domain, and to suggest a technique that can be used for face recognition.
Fourier-Bessel Transform for Face Recognition Description: The Fourier-Bessel Transform (FBT) is a novel, non-linear, pattern-based transform that is
used to extract features from image signals. The transform expands the spatial frequency content of an image into two spatially correlated sets: the polar
Fourier spectrum and the central circular Bessel function. These polar and central frequencies in turn are used to generate polar-Frequency-Descriptors
(PFD). The PFD are computed from the original image and from the transformed images. The PFD are accumulated along the time axis, and are used for
image-based recognition. The proposed technique can be applied to images with different lighting conditions, poses, facial expressions, and occlusions. The
extraction of the PFD is computationally efficient, and does not require special calibration procedures. The transformed images are presented to the system
using a novel spectral algorithm based on Fourier-Bessel spectra. The facial features can be localized in the spectral domain by

What's New In Fourier-Bessel Transform For Face Recognition?
Introduction To have a simple description of the biological basis of Fourier-Bessel Transform for Face Recognition we need to give you an introduction to
the basics of the human visual system (HVS). A high resolution picture of a face is still a very complex image. Human vision needs to process facial
information in two different channels: Magnetic or paretic channel that has a high bandwidth and is sensitive to orientation, brightness and contrast
changes. Fluctuation or parietal channel that has a low bandwidth and is sensitive to spatial frequency changes. As an example, if you look at the picture of
a car in the previous slide, the parietal channel can distinguish details such as windows, lights, a roof and license plate, but won’t be able to tell you what
kind of car it is. On the other hand, the magnetic channel will be able to recognize that this is a car and will remember the type of car, for example if you
hear the horn you may expect a Ford. The high resolution parietal channel requires a large amount of information to process facial stimuli. Thus, a face is
processed as a mosaic of patches in the HVS. Each patch is a small area of the face and receives information from the parietal channel. The most important
characteristic of the HVS is that the neural information is processed logarithmically. The human brain can add and multiply a huge number of images in a
fraction of a second. For example, when we see a face, it takes 200 milliseconds to process and identify the identity of the face. The parietal channel is
responsible for most of this processing time. In a Cartesian perspective an image is represented by a grid of pixels with a Cartesian frequency content. It is
possible to break each pixel into a square of the same size with a square frequency content. Fourier-Bessel Transform Given that the HVS is logarithmic,
we can break the images into a set of coefficients with different frequencies. The Fourier-Bessel transform is the representation of the HVS in a polar
frequency domain. The number of pixels in a frequency square is calculated by the following formula: This Fourier-Bessel transform is called the 2D
Fourier-Bessel Transform because the image is transformed as a function of the x and y directions. Fourier-Bessel transform for a sample image The
Fourier-Bessel Transform is a function of the position on the grid. Each image is convolved by the Fourier-Bessel Transform. The values obtained by the
Fourier-Bessel Transform are then decimated into a set of coefficients. When we want to discriminate between images, we must first select a set of
coefficients (N) and calculate the distance between two images:
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