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Abstract

The background covering formulas of images are obtained. With
their help the algorithm of detection of moving objects on colored video
images is given.
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1. Introduction

When solving various problems of colored image processing, the image is represented in a
gray scale c = (r+g+b)/3 or c = 0.3r + 0.59g + 011b to accelerate processing and reduce
the used memory excluding the possible damage of the original image (loss of contour points or
appearance of false contour points).

In Fig. 2 the difference between the original and the gray scale images is given, where the
values of (i, j)-th point are as follows:
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Fig 1. Original Fig. 2. Difference

It is clear that the components artificially added to the original image, influence the result of the
problem being solved. .

While obtaining the image in image processing theory, the image device accuracy, image
quantization and, certainly, the environment which influences the formation of the image noise,
are principally important. , Moreover, since for the problems the detection of objects on images
or their segmentation the problem of general filters' synthesis is not solved, then in practice to
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solve these problems different approaches are used - -threshold restriction, brightness interval
transformation, cluster analysis etc. —[1, 2].

In this article a new approach of moving objects detection on video images, obtained by a
stationary camera, is given.

2. Image Background Change by Standard Image

A mathematical definition of the background does not exist, it is interpreted as the
background of image [3, 4].

Let A ={a;;i=1m,j=1n}beanarbitrary colored image: a;; = (rij, gi; bi;), (red,
green and blue colour channels of a point), and B be the standard image with the size p x q. To
reduce the background of the image A to the background of the image B, we find the following
statistical characteristics of both images:
mean values

_ 1 yvm yvn _ 13 q
mean square deviations

—1 1
Oy = ngi,j(ai,- —my)?, o= Ezi,j(bij — mp)2.
The general formula for the new values of the image A with the background of the image
B is represented as
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a;j = g(ai,j _mA) + mgp, i=1mj=1n ,
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Below we give an example of the background change by formula (1).

‘ >

2 b3
Fig. 3. Original image Fig. 4. Standard image Fig. 5. Resulting image

Thus, the parameters (my4, ag,) can determine the approximate value of the image
background. Considering statistical moments of higher orders one can obtain a more exact value
of background.

3. Object Detecting

To avoid artificially covering the image with new data (Fig. 2) we do not use in this work a
gray scale image to detect objects.

There are two principal methods used to detect moving video objects on video streams:
determination of image stationary part and statistical methods with threshold restriction.

In this work to detect the objects the original image is transformed into a negative image
background space by formula (1) to reduce the probability of loss of dark colored objects. Since
the negative mean value is equal to 255 — m,, the formula (1) takes the following form:
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g . .
aj; = G—A(ai,j —my)+255—my,i=1mj=1n.
HeraTuB

To obtain a binary (black-white) image, calculate the inter frame gradient using the following
formula:

a i=1m,j=1n,

i — %y %

dij = max{ (k) _ (k+1) O_(k,k+1)}’

where
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k - is the frame number, (3 x 3) interval of (i,j) point is used. The threshold is determined as

Moy dij .
% Of p = 0¢,qq- Both of threshold values give good results.

i =1,m,j = 1,n} is obtained as follows:

follows: p =

Binary image B = {b; ;,

b = O, lf di,j < P
L~ {1, lf di,j = p.

Below the results of object detecting algorithms are given.

Fig. 6. Original imagé with negative background Fig. 7. Objects
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Fig. 8. Original image with negative backgr(_)und Fig. 9. Objects
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Stuwowpnid gniiwynp wuwnljkpubph ypw swpdyny
opjEjnnttpnh hwyntwpbpnid

U. Upuytpnput
Udthnthnid
Uojpwnnwipnid utnwugus b wuwnljpubph ntught nbnuihnjunipjut puwtwdlibp,

pEpdwsd E tpwtg Yhpwpnipjut dhongny wnkuwpwpnid gnibuynp wuwnltpubph ypw
owipdynn opjkljintiiph hwynbtwpbpdwi wygnphpdn:

OOHapy>XeHHE JBUKYIIUXCS 0O0BEKTOB Ha
BUJICOU300PAKEHUAX

C. AnaBepnsan

Annotranus

[IpuBeneH  HOBBIM  aNrOPUTM  HAXOXKIACHHUS  JBHXKYIIMXCS  OOBEKTOB HAa  IIBETHBIX
BUJeon3o0pakeHusx. [IprBenenbl Takke pe3yabTaTsl paboThI alTOPUTMA.



