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Abstract 

The article shows the technology of obtaining initial data on the state and functioning of the city transport sys-
tem. The technology makes it possible to obtain data on the intensity of any movement: intensity of traffic, pe-
destrians and passengers. The main idea is to form and monitor the implementation of the monitoring program, 
during which it is possible to elaborate in detail the entire procedure for collecting information, including the 
dislocation of places for collecting the intensity of traffic, passengers and pedestrians, including the time of their 
collection. At the stage of direct data collection software provides clear unambiguous instructions for each ac-
countant involved in the survey, about what actions at the given time it needs to take. The large volume of pre-
paratory and organizational activities given out by the hardware and software allows using the technology to 
significantly simplify the issues of monitoring the technology of information collected, as well as the culling of 
incorrectly collected information, by monitoring the location of the accountant, controlling the start and end of 
data collection.
In particular, the technology has proven itself to calculate the intensity of traffic flows when collecting such in-
formation from urban intersections. The presented technology allows carrying out large-scale surveys of trans-
port, passenger and pedestrian flows in cities with high efficiency at the stage of construction of forecast and 
optimization transport models of cities. The software interface of the mobile and server part of the presented 
technology allows achieving automatic interface of the collected data with the necessary format for their further 
use as calibration information of forecast transport models implemented in modern software products such as 
PTV Vision VISUM.

Аннотация 

В статье показана технология получения исходных данных о состоянии и функционировании город-
ской транспортной системы. Технология позволяет получать данные об интенсивности любого дви-
жения: интенсивности движения транспорта, пешеходов и пассажиров. Основная идея заключается 
в формировании и мониторинге реализации программы наблюдения, в ходе которой можно деталь-
но проработать весь порядок сбора информации об интенсивности движения, пассажиров и пешехо-
дов, включая место и  время их сбора. На этапе прямого сбора данных программное обеспечение 
предоставляет четкие, однозначные инструкции для каждого учетного работника, участвующего в 
обследовании, о том, какие действия в данный момент ему необходимо предпринять. Большой объ-
ем подготовительных и организационных мероприятий, выдаваемых аппаратно - программным 
обеспечением, позволяет с помощью технологии значительно упростить вопросы мониторинга со-
бираемой информации, а также отбраковки неправильно собранной информации, путем монито-
ринга местонахождения учетного работника, а также контролируя начало  и окончание сбора дан-
ных. В частности, технология хорошо зарекомендовала себя для расчета интенсивности 
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Introduction

The collection of data on the intensity of transport, passenger and 
pedestrian flows is a necessary stage in the study of the functioning 
of urban transport systems. The parameters of traffic and pedestrian 
flow intensity determine the initial data in the development of road 
traffic projects on individual local sections of the road network. Data 
on the intensity of passenger flows are the initial information for the 
analysis of the functioning of the public transport system and the de-
sign of an efficient public transport route network [1]. Data on the 
intensity of pedestrian flows are of wide interest for various studies 
in related fields, such as sociological and marketing research. In addi-
tion, the collection of information on the functioning of the transport 
system is an indispensable stage in the creation of optimization and 
forecast transport models of cities.
The initial information for the creation of optimization and forecast 
transport models is the data on transport demand, formed primarily 
from the statistics of the location of places of compact residence of 
people, as well as the places of their employment, study and travel re-
lated to cultural and everyday purposes of the trip [2, 3]. The second 
source of information is information obtained as a result of sociolog-
ical surveys, which makes it possible to determine the purpose of the 
trip, the average length of trips, and the distribution of transportation 
trips over time during the day.
Data on the functioning of the transport system, such as the intensity 
of transport and passenger flows, as well as the speed of traffic flows, 
is used to calibrate forecast and optimization transport models.

Problem formulation

at the stage of creating forecast and optimization transport models 
of the cities, a significant amount of information is required on the 
intensity of traffic flows collected from all over the city [4]. The num-
ber of collection points for such information will determine in the fu-
ture the quality of the transport model after calibrating the transport 
model based on the collected field data. In particular, in the software 
package for the development of forecast transport models PTV Vision 
VISUM, the points of information collection and subsequent calibra-
tion of the transport model are called “places of counting” (Figure 1).

 

Fig. 1. Screenshots of PTV Vision VISUM with the display of “places of counting”
Рис. 1. Скриншоты PTV Vision VISUM с отображением «мест учета»

It is very important that the collection of primary information in the 
construction of transport models occur at a time throughout the city. 
In this regard, the use of technical means of monitoring the traffic 
flow parameters that are or not included in the intelligent transport 
system and automated traffic control systems is not possible [5, 6]. In 
this case, it is advisable to use manual counting with the help of ac-

транспортных потоков при сборе такой информации с городских перекрестков. Представленная 
технология с высокой эффективностью  позволяет проводить масштабные исследования транс-
портных, пассажирских и пешеходных потоков в городах на этапе построения прогнозных и оптими-
зационных транспортных моделей городов. Программный интерфейс мобильной и серверной части 
представленной технологии позволяет добиться автоматического сопряжения собранных данных с 
необходимым форматом для их дальнейшего использования в качестве калибровочной информа-
ции прогнозных транспортных моделей, реализованных в современных программных продуктах, 
таких как PTV Vision VISUM.
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countants, which regularly and simultaneously take data from a large 
number of elements of the transport infrastructure.
In this regard, the issue of synchronization of data collected, the for-
mation of a monitoring program for the period of data collection, pri-
mary control and accounting for the quality of the information col-
lected are topical [7, 8]. For these purposes, it is advisable to use In-
ternet technologies that allow using mobile (mobile) devices (tablets, 
smartphones) with access to the Internet to synchronize in real time 

such mass events for a one-time collection of data on the intensity of 
traffic and pedestrian flows.

A solution to problem

the technological structure of the system of one-time data collection 
using portable Internet devices is presented in Figure 2.

4 
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The technological structure of the system of one-time data collection using portable 

Internet devices is presented in Figure 2.

Fig. 2. Structure of the data collection system based on the mobile application Traffic Counter

Рис. 2. Структура системы сбора данных на основе мобильного приложения «Счетчик 
Трафика»

The hardware part of the system consists of two types of devices: portable and stationary. 

As portable devices, smartphones, tablets and other mobile devices running iOS or Android are 

used. The stationary part is a server for the formation of a program for data collection, 
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Fig. 2. Structure of the data collection system based on the mobile application Traffic Counter
Рис. 2. Структура системы сбора данных на основе мобильного приложения «Счетчик Трафика»

The hardware part of the system consists of two types of devices: por-
table and stationary. As portable devices, smartphones, tablets and 
other mobile devices running iOS or Android are used. The stationary 
part is a server for the formation of a program for data collection, pro-
cessing, verification and primary binding of the collected information. 
Before starting the collection of information, a monitoring program is 

being prepared, the transport system of a city is selected as an object, 
and the coordinates of the places for collecting information on the 
intensity of transport and passenger flows are determined [9-11]. As 
a result, a database of collection points is formed in the form of a list 
accessible to the user of mobile devices (Figure 3).

Fig. 3. Server part of the mobile application Traffic Counter
Рис. 3. Серверная часть мобильного приложения Счетчика Трафика 
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In addition, the time parameters of information collection are spec-
ified, the time limits of the range at which such information can be 
collected are determined.

The mobile part is a program Traffic Counter, which has the following 
interface (Figure 4).

Fig. 4. The interface of the mobile application Traffic Counter
Рис. 4. Интерфейс мобильного приложения Счетчика Трафика 

The task of the user (the operator for the registration of traffic and 
pedestrian flows) - at a certain time, load the appropriate Traffic 
Counter program onto his mobile device and arrive at the information 
collection point at the time assigned by the program. The application 
will tell you when to start collecting information.
The calculation is done manually. The operator clicks on the stylized 
buttons and the traffic icons of the traffic flow through the monitored 
node. At this stage, the program monitors the location of the accoun-

tant, compares it with the database of the location of the accounting 
points, and also records the time parameters for collecting informa-
tion. During the collection of information, the program automatically 
sends collected information about the number of counted transport 
to the server for preliminary verification and processing.
Then, using a special loader program, the transport model operator 
imports the data directly from the server into the transport model 
(Figure 5). 
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Fig. 5. Server part of the mobile application Traffic Counter
Рис. 5. Серверная часть мобильного приложения Счетчика Трафика 

In the transport model, the collected full-scale maps are attached di-
rectly to the places of counting.
Thus, the mobile application “Traffic Counter” has the following ad-
vantages in comparison with the manual calculation of the intensities:

•	 allows to completely exclude the stage of manual data entry;
•	 does not require additional processing (verification) of the col-

lected field data;
•	 keeps the log of geolocation and data entry time - eliminates the 

ability of the accountant to falsify results by pressing buttons not 
during the counting or not at the intersection being surveyed;

•	 the data is imported directly into the parameters of the “place of 
counting” objects in the transport model;

•	 allows you to obtain accurate and objective information about 
the intensity of the traffic flow at each intersection.

Experimental

The described technologies are used in different ways. First of all, a lot 
of organizational issues are solved, such as the time of arrival of the 
accountant in the workplace, its location relative to the directions of 
traffic at the intersection, monitoring the time of measurements and 
quality control of information. Many of the issues previously covered 
in the preliminary briefing phase are also addressed through special 
commands and prompts for the mobile application interface. The ac-
countant does not need to be distracted by time control, the order of 
gathering information on certain directions of entry to the intersec-
tion. All this is controlled by software.
At the stage of the calculation of cars, the need to use paper sheets to 
account for the intensity of transport, passenger and pedestrian flows 
disappears, the need for primary monitoring of the collected informa-
tion, validation and verification of such information disappears.
Let’s consider an example of using the mobile application Traffic 
Counter in the city of St. Petersburg in Russia: intersection Nevsky 
Prospekt - Liteiny Prospekt (Figure 6).

 

Fig. 6. Practical using the mobile application Traffic Counter in St. Petersburg
Рис. 6. Практическое использование мобильного приложения Счетчик Трафика в Санкт-Петербурге
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With the application of this technology, many transport models of ci
ties in the Russian Federation, in particular, transport models of large 
cities were built: Moscow, St. Petersburg, Ekaterinburg, Kazan, Novo-
sibirsk and others (Figure 7).

Fig. 7. Screenshot of the information section of the site of the Russian Transport 
Academy with information on the created transport models of the cities of the 

Russian Federation
Рис. 7.  Скриншот информационного раздела сайта Российской академии 
транспорта с информацией о созданных транспортных моделях городов 

Российской Федерации

The information was collected on a large number of crossroads and 
was used later to calibrate forecast and imitation transport models 
of cities. With further updating of the created transport models, it is 
possible to successfully use the already developed and entered in the 
tables of the server part plans for monitoring, data collection and dis-
position of accountants. All this makes it possible to create a monitor-
ing system for the traffic conditions on the city’s road network, which 
will receive objective and reliable information about the intensity of 
transport, passenger and pedestrian flows once every five years.

Conclusion

The presented algorithm of organization and carrying out large-
scale surveys of the state of functioning of the city transport system 
showed its efficiency in the application of a hardware-software com-
plex consisting of a server (stationary) part and mobile devices. In 
the future, the development of this technology involves the automat-
ed obtaining of the necessary information on the movement of mobile 
objects (transport, passengers and pedestrians) using image recogni-
tion algorithms and automatically counting the number of vehicles, 
passengers or pedestrians directly in the mobile device.
The technologies have been successfully used in the cities of Russia: 
Perm, Saratov, Tomsk, Makhachkala, Ufa, Krasnodar, Novosibirsk, 
Vladimir, Veliky Novgorod, Lipetsk, Omsk, Tyumen, Penza and others 
when working on the development of complex transport schemes and 
road traffic schemes in order to improve the efficiency of the urban 
road network. The results of the projects can be found on the specially 
created channel www.youtube.com/user/permnextradar, which dis-
plays the results of the analysis of all the individual intersections.

References 

[1] 	 Trofimenko Yu.V., Yakimov M.R. Transport Planning: Mould-
ing of Efficient Transport Systems in Large Cities. Мoscow: 
Logos Press, 2013. 464 p. Available at:  https://elibrary.ru/
item.asp?id=21280424 (accessed 02.09.2018). (In Russian)

[2] 	 Yakimov M.R. Optimal Models used to Provide Urban 
Transport Systems Efficiency and Safety. Transportation 
Research Procedia. 2017; 20:702-708. DOI: 10.1016/j.tr-
pro.2017.01.114

[3] 	 Burlov V., Lepеshkin O. Modeling the Process for Controlling 
a Road Traffic Safety System Based on Potentially Active Ele-
ments of Space and Time. Transportation Research Procedia. 
2017, 20:94-99. DOI: 10.1016/j.trpro.2017.01.021

[4] 	 Yakimov M.R. Transport Planning: Development of City 
Transport Model. Мoscow: Logos, 2013. 188 p. Available 
at: https://elibrary.ru/item.asp?id=21280412 (accessed 
02.09.2018). (In Russian)

[5] 	 Ortuzar J.D., Willumsen L.G. Modeling Transport. 3rd edition. 
John Wiley & Sons Ltd, 2001. 594 p.

[6] 	 Yakimov M.R., Arepjeva А.А. Transport Planning: Specific Fea-
tures of Transport Flows Planning in Large RF Cities. Мoscow: 
Logos, 2016. 279 p. (In Russian)

[7] 	 Yakimov M.R., Popov Yu.A. Transport Planning: Practical Rec-
ommendations for Transport Models Elaboration in PTV Vi-
sion®VISUM environment. Мoscow: Logos, 2014. 200 p. (In 
Russian)

[8] 	 Hauer E., Kononov J., Allery B., Griffith M. Screening the Road 
Network for Cites with Promise. Transportation Research Re-
cord. 2002; 1784(1):27-32. DOI: 10.3141/1784-04

[9] 	 Bennecke A., Friedrich B., Friedrich M., Lohmiller J. Time-de-
pendent Service Quality of Network Sections. Procedia - Social 
and Behavioral Sciences. 2011; 16:364-373. DOI: 10.1016/j.
sbspro.2011.04.457

[10] 	 Buslaev A.P., Provorov A.V., Yashina M.V. Mathematical Recog-
nition Problems of Particle Flow Characteristics by Video Se-
quence Images. Proceedings of the International Conference on 
Image Processing, Computer Vision, and Pattern Recognition 
IPCV’13. H.R. Arabnia, L. Deligiannidis, J. Lu, F.G. Tinetti, J. You 
(eds) Vol. I. CSREA Press, USA, 2013, pp. 622-625.

[11] 	 Buslaev A.P., Yashina M.V., Volkov M. Algorithmic and Soft-
ware Aspects of Information System Implementation for Road 
Maintenance Management. W. Zamojski, J. Mazurkiewicz, J. 
Sugier, T. Walkowiak, J. Kacprzyk (eds) Theory and Engineer-
ing of Complex Systems and Dependability. DepCoS-RELCO-
MEX 2015. Advances in Intelligent Systems and Computing. 
Vol 365. Springer, Cham, 2015, pp. 65-74. DOI: 10.1007/978-
3-319-19216-1_7

Submitted 02.09.2018; revised 20.10.2018;  
published online 10.12.2018.

Список использованных источников

[1] 	 Трофименко Ю.В., Якимов М.Р. Транспортное 
планирование: формирование эффективных 
транспортных систем крупных городов. М.: Логос, 2013. 
464 с. URL:  https://elibrary.ru/item.asp?id=21280424 (дата 
обращения 02.09.2018). 

[2] 	 Yakimov M.R. Optimal Models used to Provide Urban Trans-
port Systems Efficiency and Safety // Transportation Re-



Vol. 14, no 4. 2018          ISSN 2411-1473          sitito.cs.msu.ru

887Research and development in the field  
of new IT and their applications

Modern
Information
Technologies
and IT-Education

Mikhail R. Yakimov

search Procedia. 2017. Vol. 20. Pp. 702-708. DOI: 10.1016/j.
trpro.2017.01.114

[3] 	 Burlov V., Lepеshkin O. Modeling the Process for Controlling 
a Road Traffic Safety System Based on Potentially Active Ele-
ments of Space and Time // Transportation Research Proce-
dia. 2017. Vol. 20. Pp. 94-99. DOI: 10.1016/j.trpro.2017.01.021

[4] 	 Якимов М.Р. Транспортное планирование: создание 
транспортных моделей городов. М.: Логос, 2013. 188 
с. URL: https://elibrary.ru/item.asp?id=21280412 (дата 
обращения 02.09.2018). 

[5] 	 Ortuzar J.D., Willumsen L.G. Modeling Transport. 3rd edition. 
John Wiley & Sons Ltd, 2001. 594 p.

[6] 	 Якимов М.Р., Арепьева А.А. Транспортное планирование: 
особенности моделирования транспортных потоков в 
крупных российских городах. М.: Логос, 2016. 279 с. 

[7] 	 Якимов М.Р., Попов Ю.А. Транспортное планирование: 
практические рекомендации по созданию транспортных 
моделей городов в программном комплексе PTV Vision® 
VISUM. М.: Логос, 2014. 200 с.

[8] 	 Hauer E., Kononov J., Allery B., Griffith M. Screening the 
Road Network for Cites with Promise // Transportation 
Research Record. 2002. Vol. 1784, issue 1. Pp. 27-32. DOI: 
10.3141/1784-04

[9] 	 Bennecke A., Friedrich B., Friedrich M., Lohmiller J. Time-de-
pendent Service Quality of Network Sections // Procedia - So-
cial and Behavioral Sciences. 2011. Vol. 16. Pp. 364-373. DOI: 
10.1016/j.sbspro.2011.04.457

[10] 	 Buslaev A.P., Provorov A.V., Yashina M.V. Mathematical Rec-
ognition Problems of Particle Flow Characteristics by Video 
Sequence Images / H.R. Arabnia, L. Deligiannidis, J. Lu, F.G. Ti-
netti, J. You (eds) // Proceedings of the International Confer-
ence on Image Processing, Computer Vision, and Pattern Rec-
ognition IPCV’13. Vol. I. CSREA Press, USA, 2013. Pp. 622-625.

[11] 	 Buslaev A.P., Yashina M.V., Volkov M. Algorithmic and Software 
Aspects of Information System Implementation for Road 
Maintenance Management / W. Zamojski, J. Mazurkiewicz, J. 
Sugier, T. Walkowiak, J. Kacprzyk (eds) // Theory and Engi-
neering of Complex Systems and Dependability. DepCoS-REL-
COMEX 2015. Advances in Intelligent Systems and Computing. 
Vol 365. Springer, Cham, 2015. Pp. 65-74. DOI: 10.1007/978-
3-319-19216-1_7

Поступила 02.09.2018; принята в печать 20.10.2018; 
опубликована онлайн 10.12.2018.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which 
permits unrestricted reuse, distribution, and reproduction in any medium provided the original work is properly cited.

Об авторе:

Якимов Михаил Ростиславович, доктор технических наук, профессор, кафедра организации и безопасности движения, Московский авто-
мобильно-дорожный государственный технический университет (125319, Россия, г. Москва, Ленинградский проспект, д. 64); директор Ин-
ститута транспортного планирования, Российская академия транспорта (107078, Россия, г. Москва, ул. Маши Порываевой, д. 34, блок 1), OR-
CID: http://orcid.org/0000-0002-7627-4791, yakimov@rosacademtrans.ru


