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Abstract:

Objective. The study of traffic flow and its effective management holds paramount significance in
contemporary urban infrastructure. Accurate methods for assessing traffic patterns are crucial for
enhancing road safety, optimizing transportation systems, and alleviating traffic congestion. This article
delves into the various methodologies and technologies employed for traffic detection and control. From
inductive sensors to advanced computer vision systems, these techniques offer diverse strategies for
monitoring and analyzing traffic.

Methods. This article employs a comprehensive and analytical approach to explore the methods
and technologies used in traffic detection and control, primarily focusing on traffic flow analysis and
management.

Results. Ultimately, the outcome of the research is the provision of detailed information on different
sensor types and their relevance in contemporary traffic control systems.

Conclusions. As a result of the study of the above methods, it became clear that now video camera-
based sensors are widely used and with their help we can get the necessary data for analysis. Construction
of new intelligent transport systems with their help. As a result, traffic jams will be reduced, ecology will be
improved, exhaust gases will be reduced, fuel consumption will be saved, and it will have a positive effect
on the development of the economy.

Keywords: traffic flow, traffic, dynamic parameters, sensors.

Introduction. Traffic flow research
and management play an important role in
modern urban infrastructure. Accurate

technologies used in traffic detection and
control. From inductive sensors to
computer vision systems, these techniques

methods of determining traffic flows are
required to ensure road safety, optimize the
transport system and reduce congestion.
This article explores the methods and

represent different approaches to traffic
monitoring and analysis. This article
examines the main methods and their
application in urban conditions.
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The constant increase in the number
of cars on the roads requires finding
solutions to optimize the flow of traffic,
ensure safety and improve the
environmental situation. As a result of the
increase in the number of cars, it causes an
increase in traffic jams on city roads. These
traffic jams, in turn, have a negative impact
on the economy, the environment, and the
quality of life of the population. To solve this
problem, various strategies are being
considered in Uzbekistan, such as the
development of public transport, the
improvement of road infrastructure, the

introduction of new traffic management
systems, and support for the development
of environmentally friendly types of
transport [3].

According to the data of the Statistical
Agency under the President of the Republic
of Uzbekistan, as of January 1, 2022, the
number of cars owned by individuals was 3
million 579 thousand 384, of which 3 million
342 thousand 49 were passenger cars, 216
1 thousand 274 trucks, 15 thousand 710
buses and minibuses, and 5 thousand 360
special vehicles [1]

NUMBER OF CARS BY TYPE IN 2022
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Fig_jure 1. Distribution of machines by type

If we divide the above data by
regions, we will create the graph below Fig.
2. From this graph, it can be seen that the
number of cars in Tashkent and Tashkent
region is on average 5 times more than in
other regions, which causes traffic jams on
Tashkent roads. The best way to avoid
these traffic jams is to improve the current
transport system and the number of roads,
but this often requires large financial
investments. Developing intelligent
transportation  systems is  another

approach to resolving this issue. Research
related to the development and
implementation of modern and promising
technologies will remain relevant today and
in the future. The creation of such modern
intelligent systems requires information of
great importance.

Data are facts about things,
procedures, occurrences, and specific
characteristics of the topic [1, 2]

The rapid development of information
technologies has made it possible to

A—

211

Vol 8, Issue 4

www.niet.uz



NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET

collect, refine, and process data from the | which have lost their importance today,

traffic flow and perform some actions on it.

while others have not yet been fully

Currently, there are several methods of | explored.

obtaining data from the traffic flow, some of

The graph of the distribution of cars by region
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Figure 2. Distribution of cars across regions
Below we will consider what A traffic flow is a set of vehicles that
information from transport flows is | participate in movement at the same time
important for building an intelligent | on a certain part of the road network. The

transport system. Before that, we need to
find an answer to the question "what is
traffic flow?"

« traffic intensity q (car/h);
* time interval t(sec);

« traffic density p (car/km);
* speed v (km/h);

As you can see from the information
given above, we need the information
shown in the list when building an
intelligent information system. We can get
such information from sensors, cameras,
GPS, GSM.

Traffic sensors are devices that
detect the number, speed, and intensity of
vehicles passing a certain road. These

To the sensors installed on the road:
 Electromechanical sensors;

following key indicators are wused to
describe traffic flows:

sensors can be classified according to the
principles of operation and installation.

According to the operating principle,
traffic sensors can be divided into three
groups: contact type; radiation;
measurements of parameters of
electromagnetic systems.

Traffic sensors are divided into two
types according to their installation: on the

road and sensors installed on the road.

—_————————————
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* Magnetic sensors;

* Pneumo-electric sensors;

* Inductive sensors;

Sensors installed on the ground:

* Acoustic sensors;

* Infrared sensors;

* Radiolocation sensors;

* Includes video detector sensors;

In general, all sensors consist of 3
parts: a sensitive element (SE), an
amplifier-converter and an output device
(OD).

Electromechanical sensors also
consist of a sensing element, an amplifier
or converter, and an output device, as
mentioned above. The reason why this
sensor is called electromechanical is that
its sensing element generates an electrical
signal due to mechanical movement under

[SSN 2181-8622

the influence of the machine. These
sensors consist of two or more steel bars
covered with rubber, and the sensor is
installed at the same level as the road
surface. When the car passes over this
sensor, the contacts inside it transmit a
signal to the device that is connected
together, which in turn provides information
that the car has passed the sidewalk where
the sensor is installed. Fig. 3.

ELECTROMECHANIC
PNEUMOELECTRIC
CONTACT SENSOR

K1

Figure 3. The principle of operation of the electromechanical sensor

Contact-based sensors
(electromechanical, pneumo-electric, etc.)
are rarely used in traffic control systems
due to their low reliability, dependence on
weather conditions, and the complexity of
processing the received data. The sensors
do not record the number of vehicles, but
their wheel axles. In this case, it is
necessary to divide the car into light and
heavy vehicles depending on the number
of axles. In some cases, it is impossible to
know whether it is a truck or a car based on
the number of bullets.

Among the sensors installed directly
on the road surface, inductive sensors are
one of the most common ones, which differ
from other types of sensors due to their
simplicity of construction, reliability and low
cost.

An inductive sensor (Fig. 4) is a coil of
wire located on the road surface, and it can
have one or more different forms. For ease
of control during operation, the wire is
connected to the controller, which transmits
the sensor signal to the motion control
system through the installation well. An
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alternating electric current with a frequency
of 10...200 kHz is transmitted to the ring,
which creates an electromagnetic field.

INDUCTIVE

[]

BOX
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MOUNTING

CONTROLLER

00

Figure 4. Inductive sensor circuit

The principle of operation of the
inductive ring sensor is based on the
resonant frequency change, and when the
vehicle crosses this inductive ring, the

* determining the time of passage of a
vehicle on a certain part of the road;

» determining the intensity of the
traffic flow in any period of time;

* determining the average spatial flow
speed in a certain part of the road;

« detection of traffic on a certain part
of the road;

 determination of flow density in a
certain part of the road;

* determining the length of the queue
of cars at the intersection of the route.

On-road sensors are characterized by

ease of installation, but are more expensive

frequency changes and the presence of the
car is detected.

The  following traffic  control
operations can be carried out with the
support of inductive sensors:
than inductive sensors and their accuracy
is more dependent on weather conditions.
Often, acoustic and infrared sensors are
used to detect the presence of vehicles in
this group of sensors.

Radioactive sensors can be used in
flexible traffic management systems. The
principle of operation of the sensor checks
high-frequency signals along the way. This
sensor can detect several road sections.
The sensor can be installed on
communication network poles and walls
Fig. 5.

RADIOACTIVE
SENSOR

Figure 5. Radioactive sensor
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Radioactive sensors perform two
main functions:

* Determines the presence of vehicles
in controlled zones.

* Determines the dynamic parameters
of the transport flow [2].

Similar to radio-location sensors,
infrared sensors are used in adaptive traffic
management systems. Sensors are widely
used to determine the presence of a
vehicle, its intensity and speed.

The working principle of this sensor is
to detect infrared radiation.

The sensor is protected against
changes in light, changes in air currents,

Scientific and Technical Journal of NamIET

| ISSN 2181-8622

changes in temperature, voltage pulses,
electrostatic discharges, and
electromagnetic currents in the source
circuit.

The sensor is installed on lighting
poles, walls, bridges, overpasses or other
artificial structures.

Among the types of sensors that are
common these days are video detectors
Figure 6. These systems include one or
more video cameras, whose data is
processed by high-performance special
software. This program provides the
following set of functions to the system:

» Determines the number of cars on each road section.

* Determines the intensity of machines.
* Determined the density of machines.
* Divides machines into groups.

* Allows you to determine the speed of cars.

61 km/s

| VIDEO

w\’ CAMERA

Fi_c_;ure 6. Video camera-based sensor

The advantage of the video camera-
based sensor is that it can detect vehicles
on up to 4 roads using one video camera
and can determine all dynamic parameters
of the traffic flow.

The above-mentioned sensors are
now widely used in determining the flow of
cars. But among these sensors, contact
sensors are hardly used nowadays. The
reason for this is that it is impossible to
determine all the dynamic parameters of
the traffic flow with the help of these
sensors, contact sensors are not adapted

to weather conditions and have Ilow
reliability.

One of the developing methods for
determining the parameters of the traffic
flow is to determine the density, length, and
intensity of the traffic flow using the
geolocation of mobile phones. This method
arose as a result of the development of
information technologies, and it is widely
used by Google and Yandex to determine
and analyze traffic jams on their maps.
Figure 7.
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Results. The study analyzed various
aspects of traffic flow in urban areas. Our
results show that traffic flow is influenced
by several key characteristics:

« traffic intensity

* transport interval

« traffic density

* transport speed

Our research also examined the
technologies and sensors used to monitor
traffic flows. The following key conclusions
were drawn:

Inductive sensors. Inductive sensors
are widely used due to their simplicity,
reliability and cost-effectiveness. They
accurately measure the presence of
vehicles and are the main tool for traffic
control and management.

Video Detectors: Video sensors
equipped with advanced software offer a
complete solution. They determine the

number of vehicles, groups of vehicles and
dynamic parameters, providing detailed
information about traffic patterns.

Geolocation of mobile phones. New
methods using mobile phone geolocation
data are being explored as potential tools
for traffic flow analysis. Companies such as
Google and Yandex use this approach to
monitor and analyze traffic conditions.

Conclusions. As a result of the study
of the above methods, it became clear that
now video camera-based sensors are
widely used and with their help we can get
the necessary data for analysis.
Construction of new intelligent transport
systems with their help. As a result, traffic
jams will be reduced, ecology will be
improved, exhaust gases will be reduced,
fuel consumption will be saved, and it will
have a positive effect on the development
of the economy.
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Abstract:

Objective. Foreign and local researchers analyzed the wind energy potential, technical and
economic indicators of Bukhara, Navoi, Karakalpakstan, Kashkadarya and Tashkent regions. However, the
information obtained as a result of the study about the potential of wind energy in the Jizzakh region, its
direction and technical indicators is insufficient. In this article, analyzing the potential of wind energy in the
Jizzakh region, the prospects for the use of small vertical wind energy devices are explored. Wind speed
and its energy potential are the main factors in the production of electricity using wind energy devices.
When using a wind energy device, it is necessary to find a point in this area with high wind speed and
potential.

Methods. Data from NASA Power, Global Wind Atlas, and Windy international climate platforms
were used to estimate the potential of wind energy.

Results. As a result of the research, average annual wind speeds were determined for each district
of the Jizzakh region and areas with the highest wind speeds within the areas. At the same time, the
coordinates of points with high wind energy potential were found in areas with high wind speeds. A brief
description of small-power vertical type wind turbines that can operate at low wind speeds produced by
various companies is given. An optimal wind power device has been selected that can operate at low wind
speeds.

Conslusion. When analyzing the wind energy potential of the Jizzakh region using international
climate platforms, the wind speed in the Farish, Gallaral and Sh. Rashidov districts among the districts
located in the Jizzakh region is higher compared to other regions. In the above districts, the use of small
wind power plants is more efficient compared to other districts.

Keywords: Wind power device, wind speed, wind energy, Weibull distribution function, small-power
vertical wind turbines.

Introduction. The population of the
Earth is increasing from year to year, and
the amount of electricity consumed by them
is also increasing. To meet the ever-
increasing energy consumption, extensive
use of renewable energy sources in
addition to existing fuels is the need of the

e - e =S

Vol 8, Issue 4

hour. The source of energy of the world
since 1970 and its trained until 2040 is
shown in Fig. 1. It can be observed that oil,
gas, and coal were the main source of
energy for the last five decades and similar
trend is projected for the coming decades.
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