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Abstract  

The number of vehicles on the roads of Almaty(Kazakhstan) increases annually, as a result of which the intensity and density of traffic 
flows on the roads increases. This leads to congestion, a decrease in the speed of traffic flow, an increase in the negative impact of transport 
on the environment, and is also a potential cause of road traffic accidents (RTA), including fatalities. 

The work is devoted to solving the problem of analysis and forecasting of traffic flows in the city of Almaty(Kazakhstan). As the initial 
data for solving this problem, GPS data on the location of individual vehicles are used. By projecting the obtained information onto the 
graph of the city's transport network, as well as using additional filtering, it is possible to obtain an estimate of the individual parameters 
of traffic flows. These parameters are used for short-term forecasting of changes in the situation in the city's transport network. 
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1 Introduction 
The development and widespread active use of modern 
electronic communications systems, global navigation 
systems, active and passive sensors of various types and 
purposes has led to the emergence of the possibility of 
solving extremely complex problems, the very formulation 
of which seemed impossible two decades ago. Examples of 
such problems include the problems of creating "smart 
cities" and intelligent transport systems. The considered 
problem of constructing a short-term forecast of the 
parameters of traffic flows in large cities is one of the many 
problems that have to be solved on the way of a complete 
and effective solution of these problems. At the present time, 
the solution of this problem turns out to be also useful, what 
well-known companies clearly demonstrate Microsoft, 
Yandex, etc., providing various internet services and / or 
mobile applications that enable road users visually analyze 
the development of the transport situation in your city and 
plan your movements. In this case, information about the 
predicted parameters of TP can be used not only for viewing, 
but and for solving related technical problems. 

2 The subject of research 

Theories, various methods of managing the city's transport 
infrastructure and traffic flows were used as a 
methodological basis for the work. 

3 Research methods: 

regression models; time series models; neural network 
models; support vector machine. 

4 Overview 

In this work, a directed graph is used as a mathematical 
model of the road traffic system, the arcs of which 
correspond to the real sections of the road network, and the 
vertices are the nodes dividing the road sections. The 

direction of the arc determines the direction of movement of 
the vehicle on the corresponding section of the network, and 
the parameter of the TP on a specific section of the network 
is defined as a function v: W × T → R. The following values 
will act as the parameters of the TP on the arc: 

 flow rate; 
 average time for a vehicle to pass through a network 

segment; 
 flux density; 
 stream. 
In the work, under the parameter TP, we mean any of the 

specified values. 

The geometrical location of the segment ω∈ W of the 

transport network is defined as a two-valued function of 

the form  ( ) ( ) such that the coordinates 

  и    determine the 

physical location of the start and end points of the 

corresponding MAC segment, and the geometric location 

of the remaining points can be obtained by setting the 

parameter in the interval t∈ (0, 1). 

5 Decision 

The proposed forecasting method will use several stages to 
build a forecast. At the first stage, it is proposed to 
decompose the transport graph into a certain number of 
subgraphs according to the territorial basis. 

On the second, to describe the space-time state of the 
distribution of traffic flows in the resulting subgraphs, a 
dimension reduction method based on the principal 
component method is used. 

At the third stage, for each of the subgraphs, several 
elementary forecasts are generated using the support vector 
machine and the potential function method. 

At the fourth stage, an additional elementary forecast is 
formed, calculated using the Box-Jenkins models. 

At the fifth stage, a forecast will be built for each of the 
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subgraphs using an adaptive linear composition of the 
obtained elementary forecasts. 

At the final stage, the forecast parameters of traffic flows 
in the entire transport network of the city are calculated as a 
linear combination of data for subgraphs possible to 
significantly reduce the cost of testing automation and to 
achieve faster and more reliable tests. 

6 Conclusion 

The project proposes a new method 

short-term prediction of traffic flow parameters for 

management of road systems of a large city based on 

an adaptive composition model of elementary 

prediction algorithms. 

The proposed adaptive composition algorithm has the 

following properties: 

 the entire UDS of the city; 

 uses information from individual vehicles (GPS) 

as data sources, 

not information from traffic sensors; 

 takes into account the spatio-temporal 

redundancy of data on TP on the analyzed road 

traffic system; 

 possesses adaptability in relation to the analyzed 

situation on the CDS graph. 
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