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Abstract

In Vision systems the image processing represents
a bottle neck because the big amount of information
that should be analyzed. Working with variant
spaces over the visual field has been widely
proposed as a way to reduce such information.
Foveal vision is one of these proposals by providing
a way to transform the visual field obtained with
conventional cameras into a sampling with high
resolution at the center and decreasing over the
periphery such as in mammal vision systems. In this
paper, an FPGA based architecture to transform
conventional images into foveal images is presented.
The hardware algorithm has been taken from new
proposal to foveate images. Strategies as parallelism
and pipeline are exploited to obtain a high
performance and thus, with both of them, reduction
in the visual field and the transformation in real
time of the digital images into foveal images, a
vision system can accelerate its performance and
reaches real time restrictions.

1. Introduction

Foveal vision has emerged as an alternative
approach in computer vision for several vision tasks.
At the beginning inspired by the biological primates’
vision system, foveal vision has been modeled
through some mathematical formulations to allow
changing from invariant space, implied in
conventional digital images, to variant space based
on a non uniform sub-sampling over the visual field
with high resolution at the center and sparser along
the periphery. This sampling allows a reduction of
information which means a time cost reduction in the
processing time, very useful to be used in vision
systems with real time constrains.

The Log Polar Transform (LPT) [1] is one of the
most representative approaches to work with foveal
space and several works have been based on to solve
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many problems such as image registration [2],
steganography [3], control and visual servoing [4]
and mainly on object recognition in indoor scenes
[5] and object tracking [6,7]. This last, has been paid
of much attention because object tracking algorithms
are complex and demand a high processing time.
Thereby, foveal vision emerged as a solution to
reduce the amount of information to be processed for
the tracker by reducing the size of the images
without losing significant information. The premise
is based on the idea of fixate the area with high
resolution over the object of interest while the area
with decreasing resolution or periphery is used to
keep details of the background. The advantage of the
non uniform resolution in this case remains in the
idea of assigning importance to the object in relation
of their proximity to the center or foveal area (area
with high resolution). The decreasing sub-sampling
implied by the LPT helps to reduce the noise
produce by object in the scene that are not important
but allows preserving information of them at the
same time.

The previous ideas motivate to the challenge of
incorporate foveal vision to trackers but two issues
arise as big problems for researches. (1) The
foveation process or well, the process of
transforming conventional Cartesian images into
foveal images still consumes processing time that
affects the real time constraint. (2) The LPT
produces non linear images which makes even more
complex the task of location and recognition of the
object of interest. Moreover, many algorithms
designed for object tracking are based on the linear
relation of pixels which is broken when the shape of
the object is become in an abrupt or split shape in the
foveal image [8], see Figure 1.e.

These two concern lead to the proposal of (1)
hardware solutions for the foveation process based
on the LPT such as hardware algorithms [9] or even
the log polar camera [10]. (2) New foveation
proposals to solve the problem of non linearity of the
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