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ABSTRACT

Several computational techniques are proved to be efficient in computing the disparity of the stereo images. These
are responsible for the change detection in the several applications. On the line, it is observed that a thorough analysis in
terms of its performance is necessary for such stereo images. In this paper, conventional computing techniques like
Normalised Cross Correlation (NCC), Sum of Absolute Differences (SAD) and Sum of Squared Differences (SSD) are
considered for analysis. The standard image of Teddy is used for the analysis and the computation is carried out in
MATLAB. Implementation and computation of the image disparity using these three computing techniques are performed

and analyzed.
Keywords: image disparity, saliency, NCC, SAD, SSD.

1. INTRODUCTION

The manifold nature of visual attention leads
psychologists, neurobiologists and computer scientists to
understand simulate and implement its functionalities. The
computer scientists, including Koch & Ullman [1], Itti et
al [2], Frintrop et al [3] have been investigating and
attempting to build biologically plausible visual attention
model over the last three decades. As discussed in [4], the
basic difference between computational models concerns
the underlying structure which is either based on neural
networks (Connectionist models) or on a collection of
gray-scale, Saliency Maps (SM) (Filter models). The
connectionist models designed on the assumption that each
unit/pixel/neuron has different behavior whereas the filter
models treat each pixel equally. The connectionist models
claim to be more biologically plausible than the filter
models but in practice, treating each unit differently is
usually too costly. The filter model is well suited for the
applications to real-world images and they can profit from
approved techniques in computer vision. These models
construct an SM, which is a two-dimensional gray scale
image. The saliency map is used to represent the visual
saliency of the corresponding location, independently of
the particular feature that makes the location salient. The
filter models compute saliency map using either bottom-up
approaches or top-down approaches. The bottom-up
models (also called as exogenous) are guided by low-level
image properties which are solely derived from the
images. However, the top-down models (also known as
endogenous) are driven by cognitive factors such as
knowledge, expectations, and current goals.

Several potential applications involving visual
attention mechanism can be envisaged. According to
Filipe & Alexandre [5] and Borj & Itti [6], the applications
of CVA have been organized into three categories, namely
vision and graphics, robotics and those in other areas.

It is noticeable that the significance of the content
varies with length and breadth of the image and including
time in the video. An information is contained in an
image. From visual perception the information is
perceived unevenly. The light rays which are incident on

the centre of the retina have generally very high resolution
and decreases down low areas the circumference. In
several multimedia application, automatic detection of
certain vital regions in the image or video. During the past
two decades, there are several works which have presented
a variety of techniques for saliency detection addresses
several new problems. It is demonstrated in [7] on how to
intelligently utilizing insignificant region of an image or a
web page to include or display an advertisement, thereby
avoiding interference with potentially useful data. Saliency
mapping is one useful technique which can be used for
this purpose. Same technique for image retrieval [8], in
which the images with significant similarity are retrieved
with respect to query or represent the image. In some
cases, the saliency maps are used for thumb nail
generation [9]. With saliency detection, it is reported that
the object recognition, tracking, segmenting and
classification is possible [10]. Even the image
compression can also be benefitted with saliency [11]. In
brief, the saliency detection schemes are broadly classified
as the model based and task based. Similarly, the popular
approaches are bottom up and top down approaches. The
bottom up approaches often use the low-level features of
the image in terms of color, resolution, brightness etc.
however, the top down approach employs high-level
features like objects. It is also possible to fuse both the
approaches to make the approach more efficient. Saliency
mapping (SM) is a technique through which visually
attracting regions of an image or video are modeled. This
computationally  efficient technique elevates the
significance of a particular region when compared with the
entire image. This is constituted by relevant pixels in the
mapping. The typical procedure involves in identifying
significant pixels isolated within the image. This refers to
the distinctness of the statistical features of the attracting
region. The existing techniques purely rely on the natural
human observation strategy. This is possible with the spot
light or dense SM. The statistical details extracted from
the region of the image are sufficient to exactly predict the
most salient part of the image. However, in the current
scenario, a high degree of digital vision application is
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required. An application involving in separating the
background, image segmentation and recognition. These
applications often require very high and consistent
resolution of images. The SM in high-resolution images
often tries to concentrate the region which could be of the
high degree of attractiveness to the observer. This can be
reused as a property of SM which lead to excellent
automated vision capture system.

In practice, there are some characteristics for
sustained SM in the robotic application. It is essential to
ensure the prominent location information of objects
concerned on salient such that they are capable of defining
specific boundaries. Similarly, it should have a uniform
distribution of highlighting context on the entire SM
object irrespective of their boundary. In addition, it should
be capable enough to separate the unnecessary background
and extract significant foreground information.

2. DISPARITY BASED SALIENCY DETECTION
AND COMPUTING TECHNIQUES

The saliency map is a crucial outcome of many
computational visual attention models. Each pixel in this
map represents the relevance or importance of it with
respect to the whole image. This map allows identifying
the most distinct pixels in an image independently of the
particular features that they possess. The existing visual
attention models generate either spotlight or dense
saliency map. The details captured in the spotlight saliency
maps are sufficient to predict where human observers
would fixate. However, more demanding higher-level
computer vision applications such as figure background
separation, object segmentation, object recognition and
image understanding will require a high-resolution map.
The dense and full resolution saliency maps capture image
regions which the observer thinks is most interesting in the
image. Because of this property, the dense saliency maps
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2.2 Sum of Absolute Differences (SAD)

The computation of NCC passes through several
operations depending upon the size of ‘f' and ‘g'. As an
alternative, the SAD method considers the sum of absolute
differences between the image ‘g' and ‘f'. this is given as
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can be fed to high-level computer vision tasks. The
essential characteristics of a saliency map which can be
used in higher-level computer vision and robotic
applications are to

= provide precise location of salient objects or parts of
salient objects in the input image produce well-
defined boundaries of important and relevant regions
in an image

= uniformly highlight entire parts of salient objects
rather than their boundaries

= efficiently suppress the irrelevant background and
separate out important foreground regions

= produce dense and full resolution (same as that of the
input image) saliency maps.

The saliency detection mechanism ideally uses
the minimal set of tunable parameters and uses no prior
knowledge and training corpus. Also, it uses the minimal
set of feature maps which is computationally efficient. The
aforementioned properties are set as goals of the proposed
saliency detection mechanism.

Three computing techniques are used in this work. They
are explained as follows in this section.

2.1 Sum of Squared Differences (SSD)

The computation of SSD is more complexed than
SAD. It involves several additional steps. Initially, both
the images are taken and transformed into one-
dimensional vectors fN and gN. This is given as
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2.3 Normalized Cross Correlation (NCC)

Computing NCC [12] is a useful tool for
comparing two images, searching for a pattern in an
image, searching for a pattern in an image, registering an
image, matching images etc.
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Where f is the first image and g is the second image. v

and 8 are the mean values of images ‘f” and ‘g’.

3. RESULTS AND DISCUSSIONS

Results pertaining to the three techniques for
investigation on the disparity between stereotype images
are presented in this section. The two input images namely
Teddy Left and Right are considered for the simulation
based experimentation. These two colour images are as

shown in Figure-1 (a) and 1(b). Initially, these images are
converted into gray scale. The respective gray scale image
is as shown in Figure-1(c). The simulation based
experimentation is carried out using Matlab 7 on an i3
Processor with 4 GB RAM. Initially the SAD is applied on
the Stereo images and the respective. Left to right
disparity and the right to left disparity are as shown in
Figure-2 (a) and (b) respectively. The corresponding
distance Map and Disparity map amplitude are given in
Figure-3.

Mt s AT

150

200

(©)

250 300 450

Figure-1. Image (a) Left (b) Right and (c) Grey scale.
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Figure-2. (a) Left to Right SAD and (b) Right to Left SAD.
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Figure-3. Disparity map distribution.

Similarly, the SSD based disparity study is
performed using the procedure described in the flow chart
in Figure-4. The corresponding SSD based Output image
is as shown in Figure-5. Similarly, the NCC based
Disparity is computed as discussed earlier and the
corresponding disparity is evident from the Figure-6.
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Figure-4. Flow chart describing SSD.
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Figure-5. SSD based disparity.

Following the SSD based disparity analysis of the
input images; the corresponding NCC based disparity
analysis is performed as mentioned in the computing
Section earlier. The respective output images depicting the
NCC based disparity are obtained accordingly and are
given as shown in Figure-6.

Figure-6. Normalized cross correlation.

4. CONCLUSIONS

Computation of disparity in the stereo images is
successfully performed using three numerical techniques
known as NCC, SSD and SAD. Though the NCC is
simple, the computational process goes through
conventional ~ complexed  calculations  consuming
computation time. Following NCC the SAD and SSD are
performed. The visual representation of the disparity
images clearly mentions the fact that the SSD has the
obvious advantage of the squaring the differences rather
than taking the absolute differences. This is evident from
the output results of SSD and SAD. Extending this to 3D
and video based applications would be a good scope of
future work.
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