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Abstract
Stereo matching techniques play an important rolemiany real world applications like robot stere@ioh and image sequence
analysis. From given pair of stereo pairs of imagegsis possible to have matching techniques tcaimbimage descriptors or
phenomena to compare the images. The goal of sieaéching can be achieved using either relationatahing or feature or signal.
However, the signal approach is most widely usedeRtly Lemmens [10] provided a comprehensive wesfemany stereo matching
techniques. In this paper we implement the teclasigthat can help in the real world. We build a ptgpe application that
demonstrates the proof of concept. The empiricalite revealed that the proposed application hasdgatility.
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1. INTRODUCTION

Image processing has been around for long time.kingr
with images has many real world utilities. A piauspeaks
thousand words. Pictures convey more meaning teah t
Extraction of automatic digital information from &ges is
very important activity. There are many technigf@sthis.
However we can't find a single best technique tosdo The
techniques work based on the problem area. Foarost
vision problems can be solved with some technigbe&hvis
not efficient for other problems. Therefore manyedse
approaches came into existence causing confusiamgithne
users of the techniques. Therefore this paperinsed at
reviewing the diversity in the existing scenariBsovided this,
matching is a common approach to compare two oremor
image sets. It is also known stereo matching.

For each pair of stereo descriptors are differ€nerefore it is
important to extract image descriptors at runtiniheut prior
information of the images. In real world matchirgpbcations
it is required that application should be able tatch a
sequence of images on the fly. In order to extradd
information there are many passive methods. Thesthods
are known as shading, focusing and texture. Reckxgtér and
radar are also used for active ranging. Howevey #re not
in the present scope. From conjugate image pairiacgu
recovery 3-D object space is the purpose of steigon. For
the purpose of image analysis 3-D surface desonpti
provides details of whole objects which may causegssing
bottleneck at runtime. Instead Digital Elevation déts are
extracted using digital photogrammetry and matching
techniques.

2. STEREO MATCHING TECHNIQUES

Before describing stereo matching techniques weldvbke
to provide the steps of stereo analysis first.Ha first step
descriptors and tokens of both images are extradtethe
second step, phenomena selection, and correspontiegt
spaces are selected. In the third step, interpolas made in
order to arrive at 3-D surface description. The¢hstages are
illustrated in figure 1.
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Fig. 1: lllustrates three stages of the solution

As can be seen in figure 1, it is evident that ehare three
phases in solving the problem. In the first phadeaetion of
phenomena is done. In the second phase, selection o
corresponding phenomena is made, and in the fihake
interpolation is made in order to get descriptiofigull 3-D
surface. For the purpose of matching three types loa
considered. They include signal matching, featumching
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and relational matching. In all the techniquess important to
analyze structures of images as they can be deslcrib

3. FEATURE MATCHING TECHNIQUES

Features are in every digital image. The featuréghimbe
points, lines and areas. There are many detectornd
characteristics of stereo images. They include Mkidreth,
Moravec, Dreschler and Forstner operator. Matcliag be
influenced strongly by three features of imageseyTlimclude
discreteness, similarity and consistency. Poinas till help
in distinction with neighborhood can be stated iasrdteness.
The resemblance measures of two points are known as
similarity. Consistency refers to the conformity wfatches
based on some object model with consistent surfiacihe
images. These features can lead to the three stwgasly
selection of distinct features, selection of caatbdfeatures
and thinning of the candidate points. First of pbint
matching is explored with similarity measures. Then
consistency techniques are focused. Finally edgectien is
shape description and vectorization is made. lanae refers
to the localization and selection of the pointsttkhould
remain intact towards radiometric and geometricodi®ns.
Stability refers to having high probability that paars in
stereo images. Seldomness refers to the avoidahdbeo
features obtained from repetitive structures.

4. RELATIONAL MATCHING

Relational matching is one of the stereo matcheahniques
that take attributes and also relationships betwd®momena
into account. They consider regions, fragmentsslirblobs,
points obtained besides the attributes like grdyejashape,
area, length and so on for the processing. Rekttips reveal
spatial connections and also corresponding pragserivhen
there are two entities, reliable mapping of priv@s of one
entity with that of another one is important to tmothe

relationships and characteristics. In graph theentity

description concept is included. The descriptiomtaims

many details. Search algorithms are used in o@andp the
entities correctly. As there are many view poinfsstereo
images, the object structure is different from etiént images.
Matching procedures should be aware of these diffsrs and
tolerate them in order to perform well. Graph repreation
structures are proposed by Shapiro and HaraUcklasonal

matching is complex and it is in its initial stage the

development and representation of structures. iRakilt
matching of complex scenes cannot be tolerated Moee on

relational matching can be found in [10] and expioss in

advance form are in [11] and [12].

5. SIGNAL MATCHING

In this approach, pixels of neighborhood are carsd.
Based on the gray value of pixels resemblance mspated.

Statistical measure like cross-correlation is uasdseen in
figure 2.

|
|
i -d -

|

] !

[y e
i

Fig. 2: lllustrates signal matching

To define coordinates which are not known is coraguas
follows.

gt{xtl }r[) = gg{xgi :"rgj + E"I[:}(-_. }')

With given coordinates of the target area, the esponding
coordinates are added to the additive noise. Theatem is
used to compute approximate values. There are some
refinements introduced in LSM. Geometric constsinere
used to have multiple views. Rosenholm introducedtlzer

kind of matching known as multiple point matchif@r gray
value correlation discrete correlation is used gahe

When sample means and second moments are useteigget
the cross correlation is computed as follows.
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In order to find best solution the measures givieova are to
be maximized.

6. RESULTS

Stereo matching technique has been implemented) usina
platform. We built a prototype application to dedersirate
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the concept of stereo matching. The environmend tséuild
the application includes a PC with 4GB RAM, corel@al
process running Windows 7 operating system. Thenmai
application is as shown in figure 3.
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Fig. 3: Input image shown on the screen with points

As can be seen in figure 3, an input iage is takkem end
user. The image is presented with a scrollbar usihich
users can navigate to and fro. The image has oeptints
that can be considered for matching. The identifiethts are
presented in the figure. The image gray valuest@dhumber
of pixels in the iamge are also presented. In thet step,
another image is taken and the points are consldérke
figure 4 shows the same.
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Fig. 4: lllustrates image with points

As seen in figure 4, the image is shown with poantd they
are matched with other image points. This kindafhparison
is made using the techniques described in this rpafiee
points are useful in performing stereo matchinge Bareen
also shows the statistics about the image includR@B
values and pixels present in the image.
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Fig. 5: Shows identified points in tabular format

As can be seen in figure 5, the identified points gresented
in tabular format. For each scan all statistics previded

including the pixels present. It also has provisifor

performing swipe operation. The resultant imagenglavith

intermediate results is presented in figure 6.
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Fig. 6: lllustrates the whole process

As can be seen in figure 6, it is evident that timages
considered for stereo matching are preened alotiy pdgint
details in tabular format. The swiping results aakso
presented in the figure. Another example on swigéh w
overlapped image is presented in figure 7.
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Fig. 8: lllustrates another example

As seen in figure 8, it is evident that the resafteverlapping
of images as result of stereo matching are prederibe
screen also shows the RGB values along with ottagistcs
like scan and number of pixels. Thus the resultseaked that
the proposed technique is useful in real world igppbns.
The usage trend of the three stereo matching tqubsiis
presented in figure 9.
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Fig. 9: Usage trend of stereo techniques

As can be seen in figure 9, the signal techniquedst widely
used.

CONCLUSIONS

In this paper we implement a prototype applicatioth user-
friendly interface which demonstrates the usefudnafsstereo
matching techniques besides making a review of tHBmo

stereo images are compared pixel by pixel in otdesbtain

dense surface description. The gray values do rase h

necessary information to reveal the reliable matchehis
causes ambiguities. Using neighbor pixels ambigoéy be
avoided to some extent. The reason behind thisiptesence
of occlusions and geographic differences. Presentpater
vision applications cannot scale to the level ofmgsall

objects and the relationships in the given scesaHatraction
of radiometric independent phenomena or featureshés
technique which lies between relational matchingl afso
signal. Instead of course grained strategy, firséngd strategy
is preferred to have reliable matches. In this pape

implemented stereo matching techniques that helpead

world applications. The empirical results revealtbdt the
application is useful.
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