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Abstract: This article analyzes the methods of determining the flow of passengers, which is
considered an important indicator for improving the quality of urban public transport services and
organizing movement intervals correctly. It is based on the fact that the use of an automated
calculation system in the study of the flow of passengers is effective in determining the number of
rolling stock on the routes and correctly choosing their movement intervals. The more vehicles
there are on the route and the shorter the distance between them, the better the quality of passenger
transport service.
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The importance of road transport in the socio-economic development of our country and in the
transportation of goods and passengers was considered. This naturally leads to problems in ensuring
traffic safety on roads and city streets and providing transport services to the population. Public
transport is a tool that brings people closer together and has a direct impact on the mood of the
population. In the past 10 months, more than 3,000 appeals have been made to People's reception
centers on this issue, which shows that there are many shortcomings in the field. According to
estimates, only 4.4 million or 22 percent of about 20 million passengers per day in our country use
public transport. This indicator is even lower in Andijan, Kashkadarya, Namangan, Khorezm,
Samarkand, Fergana, Bukhara and Tashkent regions. 1 thousand 200 villages in the direction to the
district center not covered by public transport [1].

The fact that the fleet of public transport vehicles is insufficient or outdated, some of them have
passed their service life, and the movement intervals are not properly organized means that there are
many things that need to be solved in this regard. This, in turn, means that special attention should
be paid to the need to optimize city public transport routes.

In the city of Jizzakh, the importance of buses and minibuses, which are considered public transport
vehicles, is very important in providing services to passengers. The increase in the amount of traffic
on the streets of the city, especially during the peak hours of the day, is the reason for the increase
in the delay time of public transport vehicles, as a result of which the speed of movement decreases,
in turn, disruptions in the regularity of traffic, passengers are waiting. To solve these problems, first
of all, it is necessary to study the flow of passengers in public transport, to determine the intervals
of movement in the directions in accordance with the flow of passengers, and to properly organize
the movement [2].

In order to provide effective transport services to passengers, it is necessary to systematically carry
out information about the flow of passengers. According to the main purposes of obtaining
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information, the study of passenger traffic is divided into two classes. The first includes surveys
aimed at determining the needs of the population for transportation, and the second is related to the
improvement of the existing system of transportation services.

The study of the need for transport provides information about the laws of the formation of the
demand for passenger transportation, the transport service survey provides information about the
level of satisfaction of the population with the transport services with the existing system.

Today, the transition to a market economy has led to a further increase in the transport mobility of
the population. The flow of passengers, its quantity and other characteristics depend primarily on
the transport mobility of the population. Transport mobility of the population refers to the amount
of transport use in a certain period of time (usually one year). The number and time of public
transport use depends on the purpose of using the transport (work, study, recreation, etc.). Research
shows that 60 - In 65% of cases, the population uses transport to go to work or study [3].

Passengers who need to be transported in a certain direction and part (section) of roads are called
passenger flow. In order to fully satisfy the public's demand for transportation and provide them
with high-quality transport services, the following information about the flow of passengers and
their characteristics is needed:

1. Volume of passenger transportation in all directions.

Distribution of the flow of passengers according to sections of the route (between stops).
The distribution of the volume of passenger flow by hours of the day.

Passenger circulation.

Average passenger transportation distance.
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Interchangeability coefficient of passengers.

When studying the flow of passengers, they can be depicted in the form of a graph, map, cartogram,
cyclogram or table. The flow of passengers is unevenly distributed according to the length of the
route and hours of the day [2].

If we look at the changes in the passenger flow by hours of the day, we can observe two periods
with the largest passenger flow, which are the morning commute and the evening commute. ‘times
to return from winter. These periods are called peak times [4].

The flow of passengers can be studied by general methods (the entire city, district, or all buses
traveling on the route are covered) or by a separate sampling method (a part of the buses traveling
on the city, district, or route). Which method to use is chosen based on the purpose of determining
the flow of passengers.

There are several common ways to study passenger flow, and they are as follows. .

Questionnaire method. In this way, special questionnaires are prepared and distributed to the
population to study the flow of passengers. In the questionnaire, questions such as how many times
and for what purpose each resident uses the transport service, in which direction and how far they
go (Table 2) are written in the questionnaire. The obtained information is used to assess the quality
of transport services to the population, to develop a plan for the development of the transport
network in the future, to choose a type of transport and to solve issues such as the city transport
plan.

While the questionnaire method is the best tool for solving the current issues of transport, it also has
some disadvantages. These disadvantages include:
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1. The complexity of conducting a questionnaire survey (preparing questionnaires, distributing
them to each household and collecting them again).

2. Alot of time is spent on processing the application data.

3. Not being able to accurately show the flow of passengers on the routes during the "peak™ time
of the day and the largest values of traffic movement and the distribution of the route by
sections.

Accounts are made separately according to the direction of traffic (forward direction, reverse
direction). The preliminary analysis of passenger data will be the basis for making the first
proposals about which type of bus route should be opened in the considered direction. The main
criterion for choosing a route is the level of occupancy of buses with passengers. In this case, the
type of bus route should be chosen in such a way that the level of capacity utilization of the bus is
high (the profitability of the route is ensured), while at the same time the comfort for passengers is
provided (the level of capacity utilization is don't go overboard).

Eye observation method. This method is quite simple and at the same time approximate, and is used
to study the flow of passengers at the most loaded stations of the route. For this, counters stand at
stops and estimate how many passengers are inside the bus using a six-point system (Fig. ):

1 point - more than half of the seats are empty;

2 points - all seats are occupied,;

3 points - all seats are occupied and half of the standing areas are occupied;

4 points - the capacity of the bus is almost fully used (2 passengers fit into 1 m2 of free space);
5 points - the capacity of the bus is fully used (4 passengers fit into 1 m2 of free space);
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6 points - the bus is full and passengers cannot get on it (8 passengers fit into 1 m2 of free

space) [5].

Figure 1. Bus occupancy scores at a glance.

When using this method, in order to correctly determine how many passengers are traveling in the
vehicle, it is necessary to pay special attention to the model of the bus, the fact that the seats have
not changed compared to the ones in the factory that produced the bus. Since the method of visual
observation is simple and requires relatively little work, it is appropriate to use it regularly in each
direction to study the flow of passengers by hours of the day, days of the week, and seasons of the
year [6].
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Table method. The schedule method is usually used to study the flow of passengers in all types of
urban passenger transport (with the exception of selected routes) on any working day of the week
(usually Wednesday and Thursday) [2].

If there is a shortage of employees in transport companies, college and institute students are also
involved.

Special tables are prepared for observation and are multiplied in sufficient quantity. A group of
accountants and its leader are appointed for several directions.

Before starting the calculation, the group leaders give instructions to the accountants on the rules for
filling out the table. At the same time, some organizational issues should be resolved in order to
study the flow of passengers. For example, where the accountants will gather on the day of
observation, the places where the account will be started, and how the report will be delivered to
their address after completion, the rest schedule, etc [7].

Conclusion. Improving the efficiency of passenger transport and saving resources in transport is
one of the main problems of enterprises. For this, regularly monitoring the flow of passengers and
counting their number is one of the most important tasks. Continuous study of passenger flow is
carried out no more than once a year. Sample studies are conducted depending on the need - when
there are not enough vehicles on certain routes or when their number is excessive on certain routes.
Studies show that sampling 25-28% of trams, 24-26% of trolleybuses and 45-50% of buses provides
sufficient accuracy for statistical calculations [8]. The use of an automated calculation system in the
study of the flow of passengers is effective in determining the number of rolling stock on the routes
and correctly choosing their movement intervals. The more vehicles there are on the route and the
shorter the distance between them, the better the quality of passenger transport service.

Passenger count issues are relevant not only for urban public transport, but also for suburban trains
and subways. Automated accounting systems help to improve the services provided not only in the
transport itself, but also in airports, railway stations, etc.
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