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The paper analyzes the main characteristics of the efficiency of methods for processing video, which influence
the evaluation time costs in the processing and transmission of the video stream. An evaluation of the
effectiveness of time spent in the processing and transmission of the video stream based on the experimental
hardware and software implementations for the stationary background of dynamic images from different values
of the threshold filtering. Built method for estimating the time spent on processing and transmission of the video
stream. The conditions under which the time required for the processing and transmission of the video stream to
the developed technology reduces the relative time costs for the technology MPEG.
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Y cmammi npoananizosano O0CHO6HI XApaKmMepucmuxu egpekmueHocmi memooie 06poOKu 6ideo-
NOMOKY, SKI GNAUBAIOMb HA OYIHKY HACOBUX eumpam nid uwac obpobku i nepedaui 6i0e0nomoKy.
Ilposodumvcsi oyinka epexmusnocmi uacosux eumpam npu o0pobyi i nepedaui 6i0eonomoxy Ha
OCHOBI  eKCHEPUMEHMANbHOI NPOSPAMHO-anapamuoi  peanizayii 01  OUHAMIYHUX — 300padICeHb
cmayionaproeo Gomny 6i0 piznux 3uaveHv nopocy itempayii. I106y006ano memoo oyinKu 4acoux
sumpam Ha 006poOKy i nepedayy 6i0eonomoxy. Busznaueni ymosu, npu sKux 4acogi sumpamu Ha
00CMABKy 6i0eonomoKy 0 po3poONeHOI MeXHON02Tl 3MEHWYIOMbC W00  YACOGUX SUMPAMm OJisl
mexnonoeii MPEG.

KniouoBi cnoBa: TMM4acoBe KkoAyBaHHs, Yac [OekodyBaHHs, 4ac nepefadi, LWBWAKICTb nepedadi fgaHux,

BiJE€ONOTIK.

Introduction

Providing videoinformation services in auto-
mated video surveillance systems in rail transport
with the use of wireless communication technologies
is the current issues of scientific and applied
research. This is on one hand limited by the
characteristics of wireless technology for time-
consuming processing and transmitting video and
the other sharp increase image quality. To overcome
this imbalance developed video compression
systems [1-3]. One of the most efficient video
compression technologies are considered in [4; 5]
that reduce the volume of video streams in terms of
the technical implementation of the permissible
treatment processes. Such systems are described in
[4; 5]. To evaluate the effectiveness of the developed
methods regarding the processing of videodata
necessary to estimate the time required for the
processing and transmission of the video stream in
telecommunication systems. Hence, the goal of
research is to construct a method for estimating the
time spent on processing and transmission of
compressed video in telecommunication systems
based on the technology of dynamic images compact
representation of stationary background with the
formation of differentially represented by the frame-
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based processing of dynamic content, binary mask
stationary background and matrix signs.

Estimate the time spent on processing and
transmitting compressed video

Estimate the time spent on processing and
transmission of compressed video is performed to
compression technology developed by dynamic
images stationary background with the formation of
differentially represented by the frame. This
technology is based on the processing of the
dynamic component due to a one-dimensional
position-encoding with adaptive selection of the
base, on the processing of binary mask stationary
background at the expense of the two lengths coding
capacity of the binary alphabet series and on the
treatment of the matrix of characters due to encoding
the alphabet in power, taking into account the
structural similarity with the matrix binary mask.

The values T, of the total processing time and

the frame is calculated by the formula:
T=T,+T,+T,,

where T,,T, — the time required respectively for

coding and decoding videodata; 7, — estimate of

the data transmission in the telecommu-nications
network.
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Time spent on coding and decoding of the first
frame, respectively, are determined from the
expressions:

T, =V, /Uyp; T,=v, /Uy,
where v,,v, — the average number of machine
operations, respectively spent on coding and
decoding; U,,, — speed of the microprocessor.

Average compressed frame transmission time
calculated by the formula

T,=v/u, (1)
where U, — the transmission speed of the
communication channel (expressed as the number of
bits per second); I7k — the average number of bits
spent for one frame compressed representation.

The average volume ¥, for a single frame in the
compressed representation of the flow is given by

Jk
3,
V=& 2)
ok
where Vi — the number of bits it takes one frame

compressed representation; f, — frames per second;

i
XV, , — aconcise representation of the flow rate f, .
=1

Volume compressed frame is calculated by the
formula

Ve=v(l,+1),
— the number of codewords in the
— the length of the address

and data parts of the codeword.
Substituting into (1) the expression (2) for the

value V, of an expression for the estimate of the
average transmission time of one frame

where Vv
compressed image; /_, /.

> Ya’ vi

Knowing the time of coding 7, and decoding 7,

(AP -
T 107 s
20

the current frame and the average time for data

transmission 7, in a telecommunications network,

we can calculate the total time 7',  of processing and

transmitting video data. For the time 7', dependence of
the developed method of decoding frames on the values
AP of percolation threshold will be symmetrical
encoding time 7, frame of the thresholds. Diagram of

the dependence of the encoding 7', different threshold

values AP shown in fig. 1.

From the analysis of the chart in fig. 1 can draw
the following conclusions:

1. Encoding time frame when choosing a
threshold with a good-quality mode (number 2) was
10.2 ms, which is 48% less than the encoding time
frame when choosing a threshold without loss of
information (mode number 1).

2. Depending on the percolation threshold AP
time code 7, frames varies from 16.4 ms to 6.1 ms.
The time code T, frames decreases with increasing
values AP of the percolation threshold on the
average 28 %.

Graph comparing the encoding time 7, frame of
different threshold values AP based on the
technology developed and based on the MPEG
technology is shown in fig. 2. From the analysis of
the chart in fig. 2 we can make the following
conclusions:

1. Depending on the threshold values AP for the
encoding 7, frame of the technology is reduced on
average by 21%, and for MPEG technology reduced
on average by 56%.

2. The time T, frame for the coding of the
technology according to the percolation threshold
AP will be less than 100 to 10 times than the time
block coding 7, technology for MPEG. Figure

transmission time 7, frames according to the

method developed by a peak signal/noise ratio at a
data rate of the communication channel
U, =126 kbps is shown in fig. 3.
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Fig. 1. A plot of the encoding time 7', for different thresholds AP
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Fig. 2. Graph comparing encoding time 7', frame of the threshold values AP
for the developed technology and MPEG
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Fig. 3. A graph of the transmission time 7, of the peak signal/noise ratio p at U, = 126 kbps
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From the analysis of the chart in fig. 3, the
following conclusions:
1. Time 7, frames for the transmission of this

method at a data rate of the communication channel
U,=126 kbps is changed from 6.4 s to 0.8 s,

depending on the peak signal/noise ratio.

2. With the change of the peak values of the
signal/noise ratio from 44 to 37 db at a data rate of
the communication channel U, =126 kbps transmis-
sion time 7, frame is reduced by an average of 45 %.

Figure transmission time 7, frames according to
the method developed by a peak signal/noise ratio p

at a data rate of the communication channel
U, =512 kbps is shown in fig. 4. From the analysis

of the chart in fig. 4 it can be concluded that the time
T, frame for the transmission of this method at a

data rate of the communication channel U, =512

kbps is changed from 1.6 s to 0.2 s, depending on
the peak signal/noise ratio p.

Figure transmission time 7, frames according to
the method developed by a peak signal/noise ratio p

at a data rate of the communication channel
U, =2.048 mbps is shown in fig. 5.

From the analysis of the chart in fig. 5 it can be
concluded that the time 7, frame for the
transmission of this method at a data rate of the
communication channel U, =2.048 mbps ranges
from 0.39 s to 0.05 s depending on the peak
signal/noise ratio p.

T

Graph comparing the transmission time 7,

frames according to the peak signal/noise ratio p at
a data rate of the communication channel U, =2.048

mbps and the developed technology based on MPEG
technology is shown in fig. 6.

From the analysis of the chart in fig. 6, the
following conclusions:

1. At the peak signal/noise ratio p of 44db up to
38.5 db at a data rate of the communication channel
U, =2.048 mbps transmission time 7, frame for
technology developed by an average of 39% less
than the time frame for the transfer of technology
MPEG.

2. At the peak signal/noise ratio p 37db at a data rate

of the communication channel U, =2.048 mbps trans-
mission time 7', frame for the developed technology
and technology for MPEG approximately the same.



182 ISSN 2075-0781. Science-Based Technologies, 2013. Ne 2 (18)
3TEF’)
2,5
2
1,6
1,5
1 Q.8
0,5 0,29 Q28 02
0 1 ] s I
44 40,1 38,2 38,5 37

Fig. 4. A graph of the transmission time 7', of the peak signal/noise ratio p at U, =512 kbps
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Fig. 5. A graph of the transmission time 7', of the peak signal/noise ratio p at U, =2.048 mbps
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Fig. 6. Chart comparing the time 7, to transmit a frame at a speed image transmission
U, =2.048 mbps on the basis of the technology and technology-based MPEG

3. Time frame transmission 7, with a data rate of
the communication channel U, =2.048 mbps at the
peak signal/noise ratio p 44 db for the developed
technology for MPEG technology will be the greatest.

4. Time frame transmission 7, with a data rate of
the communication channel U, =2.048 mbps at the
peak signal/noise ratio p of 37 db and developed
technology for MPEG technology will be the
smallest.

Conclusions

Developed a method for evaluation of the time

spent on processing and transmission of compressed
video, which provided the following estimates:

1) depending on the threshold AP filtering the
encoding 7, frame varies from 16.4 ms to 6.1 ms.

With increasing threshold values T, at the time of

encoding is reduced by an average 28%.

2) The time frame for the coding of the
technology according to the percolation threshold is
less than an average of 48 times than the time block
coding technology for MPEG.

3) when the peak signal/noise ratio p of 44 to 37 db

and increasing the data rate of the communication chan-
nel during transmission of the frame is changed from 6.4
s to 0.05 s. Depending on the peak signal/noise ratio p
and data rate of the communication channel du-ring
transmission U, frame is reduced by an average 45%.
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4) developed technology provides real-time,
depending on the percolation threshold which
determines the quality of the reconstructed image,
with a data rate of the communication channel
2.048 mbps: the frame rate of 800.4 kb and transfer
time from 0.39 ¢ — 2-3 frames per second at a frame
rate of 397 kb and transfer time from 0.19 s —
5 frames per second at a frame rate of 147.4 kb,
141.7 kb, respectively, and the transfer time to
0.07 s, 0.069 s to — 14 frames per second at a frame
rate of 103.3 kb and the transmission time of 0.05 s —
20 frames per second.

5) the time 7, frame transmission, depending on

the values of the peak signal/noise ratio pat a speed
image transmission U, =2.048 mbps for technology

developed by an average of 39% less than the time
frame for the transfer of technology MPEG.
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