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Abstract

In this study, the shape which gives a fine esionabout what may the object be
is handled by Generalized Hough Transform via LABNIGraphical Interface Program.
The template of any object with a distinguishablepe is learned first and then tracked via
LABVIEW. The templates are searched in the videsowébcam which has the capability
of 30 frames in a second. The matches taking aesooer defined level are considered as
real matches and bounded by a bounding box. Invthigthe target recognized and tracked
real time.

LABVIEW TABANLI HEDEF TANIMA VE TAK iP SSTEMi
Ozetce

Bu galgmada esas olarak nesnelerin ne @duhakkinda iyi bir tahmin imkéani
sunan nesngeklinin temel alindh Genellgtiriimis Hough Dénigimi LABVIEW Grafiksel
Araylz Programi vasitasiyla kullanilstir. Fark edilebilir herhangi birsekli olan bir nesne
oncelikle program tarafindan taningnive muiteakiben LABVIEW vasitasiyla takibi
yapilmstir. Nesnesablonlar saniyede 30 imgeye kadar imge yakalanmzak#éesine sahip
bir web kameranin goérintil aki icerisinde tespit edilmeye calmistir. Belirlenen
benzerlik ylizdesinisan hedefler icin imge Uzerinde sinirlayici bir gare cikarilmgtir. Bu
sekilde hedef nesne gercek zamanli olarak tamimmtakip edilmgitir.

Keywords: Image processing, object recognition, target tragki geometric matching,
generalized hough transform.
Anahtar Kelimeler: Gorintli sleme, nesne tanima, hedef izleme, geometiigstieme,

genellgtiriimi s hough dongima.
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1. INTRODUCTION

Different from the thermal image, image based tatgacking is
accomplished using the intensity of light in theviemnment. On the other
hand in a thermal image target tracking systemptioeess is based on the
propagation of an object warmer than the absoleteperature. In both
systems the common property is the systems notagaijmg. So the key
concept of these kinds of systems is to distingthehtargets passively and
try not to lose. Image-based target tracking systeme attached to the
values of the lightening indoors and to the surlighitdoors. A fine
algorithm is recognized as its operating well biotln over-lit environment
and in a dim environment. The over-lit environmeah cause the actual
color values of objects to saturate while a dimimmment can cause the
color values to be seen in a lower grade and bbtthese can lead to
undesired drastic results especially for an alboritusing pre-learning.
When designing a target tracking algorithm, theaetdrs should be
considered to find the best technique. Operatingremment sometimes
recommends a probability-based, a contour-basedtmacking kernel-based
method. InChan-Hong Chao et al.’s study, a stereo-cameramsysthich is
avoiding the obstacles, approaching a certain ristand standing in front
of the target, detects the target based on ther égoformation [1]. In
Fabrizio Lamberti et al.’s study, over a thermaheaa light intensity of the
objects is tracked by the template matching methsidg a probability-
based method for constructing a region of inteaestind the target [2]. In
Yong Rui and Yungiang Chen’s study, a probabilistiethod resulting
better for an object moving at a linear speed lmitim the case of a non-
linear movement, Kalman Filter and Unscented Harfidter methods are
compared and using UPF a face recognition systedgeveloped [3]. In
Mustafa OZDEN and Ediz POLAT's study, by using bean Shift and
Kernel Density Estimation methods, a target traglsgstem is constructed
[4]. Mean Shift algorithm’s estimation for the nepasition of the target is
made more stable by Kernel Density Estimation.

When target tracking methods are inspected, thereldcbe
encountered three main titles [5]. These titles poet tracking, kernel
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tracking and silhouette tracking methods. LABVIEVES®d Target
Recognition and Tracking System has used the sft@uracking method
which is based on the shape of the objects. Inage2tsilhouette tracking is
explained. Section 3 and 4 respectively introdubegarget recognition and
target tracking algorithm. Conclusions and assesssrae drawn in section
5.

2. SILHOUETTE TRACKING

Silhouette tracking is a tracking method which Hasdhe template
of the target. In silhouette tracking there are timd of information used
for the process. First of these is the contouhefdbject and the second one
is the inside of that contour. Tracking algorithsiould monitor the frame
sequences to find continually the template of thgea in every frame.
Because the silhouette tracking algorithm uses cbour information,
there has to be an edge detection step in the tnaeginAfter that a contour
analyze is needed to draw the shape of the objeot the edge points
correctly. For a contour tracking algorithm the k@ynt is to find the closed
contour of the object. On the other hand, calledhagpe matching, inside of
the contour could be tracked mainly handling witle histogram or non-
parametric transformation for overall curves of tiamplate.

Shape Matching

In shape matching both the contour and all otheresuof the object
inside the contour are employed for the matchiracgss. In the first step
the shape matching algorithm should utilize edgedali®n. After changing
the image into a binary form constructed by theeeglgints, curves must be
found by connecting the edge points according tcestiold levels.
LABVIEW Based Target Recognition and Tracking Sgsteuses
Generalized Hough Transform to make a non-paramansformation of
any arbitrary object after finding the binary image¢he target template.
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3. TARGET RECOGNITION

Target recognition begins with freezing the imdgame which
includes the object to be tracked. After that tckena template of the target
a cut out process is necessary because the tengptisignated in this way.
The template is taken into a learning phase afteérgodesignated. An edge
detection algorithm is used to find the edge pointghe frame of the
template. If the threshold level of the edge stterdgfined by the user is
exceeded, the program records the position as g gaint. After all pixels
are inspected, the edge points are searched &atgonship. For example if
two edge points are near enough or the gradientsegboints are about the
same angle, these points are considered to beaheopthe same curve.
When all curves are found the program employs teee@lized Hough
Transform to find the R tables. R tables are coegtd by relating the
gradients of the edge points and these edge podissance ) to a
reference point and the ang)® petween the line from the reference point
to the edge point and horizontal axis. So that lda@ning phase of the
program is completed. Figure Ill.1 shows an R Table

0 = 0 (T? 3)11 (i‘",ij)la T (T? 'S)l:z

Ok =7 || (1) (1B - (10,
Figure 1 R Table [6].

4. TARGET TRACKING

After learning the template, the camera continwetake the frame
sequences. In every frame algorithm do the sanie @® beginning of the
learning phase. The first step is again to findéldge points in the whole
image. Then the edge points should be analyzeddogao the parameters
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defined by the user to find the curve points. Frédmt point on the
algorithm moves in the opposite way as of learnpitase. The angle
between the gradients of the edge points and thedmbal axis is computed
and utilized in R Table as the angle ®f By usingr andg found in the
table, the real reference point is reached frometlhge points if the curves
are alike the curves found in the template. Foreeelge point when that
process is over there is going to be an accumulatiadhe reference point.
But if a different curve is employed there will ri#¢ an accumulation in any
reference point. For about every edge point thermgoing to be a different
reference point.

Targets found in the image are designated by aweléctangle. In
Figure IV.1 an empty tea glass is taken as the lEmpand tracked although
there has been another tea glass same in the Sllegp®ith tea.

Figure 2 Target Recognition and Tracking Interface
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5. CONCLUSION

Windows 7 operating system and LABVIEW 2011 spisim are
utilized to generate the algorithm based on GeizexdlHough Transform.
With the current state of the program it is posstbl track an object while it
is in the same appearance. But if the object appearis changed because
of the object’s movement around its own axis thi@a not possible to track
the template. On the other hand rotation from (B&0 degree is easily
responded by the algorithm and the target is dagegh as rotated.
Meanwhile the program demonstrates a real timeabjoer.

In the following studies we will try to track tharget from any angle
view and will try to find the distant matches by@oying scaled templates.
Apart from that with the upgraded version of op@katsystem, processor
and the interface program, it is believed thatdlgorithm can give better
results.
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