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Abstract. Automated video surveillance syste
compare the image of a human face in several sh
best shot by analyzing the entire series . ccurate
identification of a human face is necessa
most important thing in this case is to s
o interferences
that make identification difficult. For thi i k is devoted to

developing an original method for identify1 recognized in a
series of images. The propo 20 ed and is able to
effectively track the wanted fa It, 1t can be used in electronic
identification systems operatlng C jfication process within the

proposed method iSghe ola-Jones method which provides

asto unmodified method. Accordingly, the
] thod can be successfully used to solve the problems

he controlled object in the video stream is usually recorded along a
some discrete breaks arising due to overlapping. If a simple linear
the identification is carried out according to the principles of a
nging system [1]. Detecting multiple objects in a video stream is a common
eld of machine vision, for example, in robotics it is often necessary to monitor
not one, but two, three or four objects at the same time [2, 3]. Another important and common
sk in industrial and civil safety systems is monitoring of moving objects in a video stream
5]. At the same time, the parameters of a moving object tracked online are usually not
static, which is explained by the peculiarity of the shooting (changes in object illumination,
dimensions in different pictures, etc.). In addition, to start identifying an object, it is necessary
to highlight its outlines in the foreground. For this reason, methods are often used that allow
subtracting excess background, which is described in more detail in the study [6]. It is worth
recalling that the methods allowing subtracting the background are based on the construction
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of a model or general outlines of the background. Moreover, the drawing of a model takes
into account the features recorded in all the images without exception, through which each
pixel is compared with the standard. Dased on the results, the machine vision system
evaluates the affiliation of the pixels to the background of an image [7]. A common problem
with the methods under consideration is often the almost continuous change of the
background. In addition, the illumination, movement of shadows, amplitude of extraneous
noise and other parameters change.

In the study of human face tracking, the above-described part of the problemati

of a human face in the image with the addition of a preli
in which the sought-after object was identified. This_wi

2 Methods and materials
When creating the proposed track method, wn method is used which

operates information about the location\f 1d¢ ed persons in a particular frame. For this
reason, almost any video streams can be §ip Siequence of shots:
S Sy ] (1)

that displays f, as the index of the current

in this case, N — is the to

picture. Therefore, the (g i identificd in the picture can be displayed by the
following list:

)

ut that the location of object £ in the stream is the sequence Fc, , which will

characterize a wanted face:
Tr, =[Fc,,,Fc,,...Fcy ] 4)

The key task of tracking is to compare the location of a desired object which is identified
in many images. Based on this, the modified video monitoring technique presented in this
work has the following mathematical formalization: if the center of the geometric figure Rf'
of the Fcij object is located in the Rf region of the Fc;.; j object from the previous frame, then
the identification result will relate to the current value (Figure 1)..
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Fig. 1 — Observing a wanted face by comparing the main points of neig

The considered method due to natural limitations
identification of an object, but it is very simple and is cap
of objects in photographs, continuously refining the
compliance with the standard.

This algorithmic method can be improved by:

— increasing the tracking accuracy;

— increasing the speed of calculations.

To compensate for the accuracy of the propos ethod, difention must be focused on
those fragments of an image where the ¢&t@tar is una ct the desired object in order
to combine it with adjacent images [10, ame time, the mentioned identification
al&d facial contours from a photograph
s usually not performed, since it reduces the
d be emphasized that tasks in the field of 3D

processing vid . entifying online, the need for constant tracking of sought-
after objects ctor equalizes all the main advantages of tracking using
ce the complexity of calculations, which often loads more than

ces between two images from a video file stream would be more
is the technique for accelerating the identification of a detailed outline
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3 Results

To evaluate the results of the conducted analysis, several tracking options were
considered: tracking using the original Viola-Jones method and tracking using the proposed
modified method. The detector that identifies faces using both methods detected the same
number of human face images in the processed test sample. The method based on preliminary
assessment of movement and background environment allowed increasing the processing
speed to 0.42 frames per millisecond. This result was mainly achieved due to the fact that the
face identification detector processed images with differences in the background digital
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frame system. As a result, the frame processing time with moving objects decreased slightly
and amounted to 82.3-10° seconds.

Thus, the technique capable of detecting faces in accelerated mode can be used in case of
stationary shooting, where there is a simple static background. However, if the background
is dynamic, this technique will slow down the preliminary processing by 2-8 milliseconds.
The proposed technique is capable of performing accelerated tracking of objects and can be
used with other techniques that increase the tracking accuracy. The speed of the prog
technique is 37% higher than the speed of the original Viola-Jones technique, which 4
the outlines of faces but does not analyze background and movement.

4 Conclusion

that the proposed method can be used when there is a static
when filming on a stationary object. If we are talking about

ssible to improve
ed.

are evaluated in color channels separately, it is quality of zone

separation that will partially reduce the tracking
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