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IMPROVEMENT OF CITY TRAFFIC NETWORK BASED
ON AN ANALYSIS OF ITS FEATURES

YIOCKOHAJIEHHSI TPAHCIIOPTHOI MEPEKI MICTA
HA OCHOBI AHAJII3Y Ii OCOBJIUBOCTEN
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The article deals with the features of city transport network and there is proposed
measures on its improvement.
Key words: city transport network, 3-D model, typical element.

Po3rsiHyTo 0CO0IMBOCTI TPAaHCMOPTHOI Mepeki MicTa Ta 3ampoONMOHOBAHO 3aX0oaAM 3 il
B/I0CKOHAJIEHHSI.
Karouogi cjioBa: TpancnopTHa Mepexa MicTa, 3-D Mozesib, THIIOBHI eJIeMEHT.

Introduction

A further increase of the traffic flow intensity in conditions of the limited space and inadequate city
transport network leads to the exasperation of traffic problems. The solution to these problems is
particularly difficult in the central historical part of the cities of Western Ukraine, sated by a large number
of intersections and narrow streets. Dense housing system and historical value of the buildings virtually
eliminates the modernization of the road network on the basis of known standard approaches. Therefore,
the development of measures to improve the transport network should be based primarily on the
identification and consideration of its specific features. The development of specific methods and
approaches to improving transport networks of the ancient city, is given, in our opinion, insufficient
attention that causes the relevance of this work [1].

The objective of this work is the improvement of the transport network on the basis of its specific
features. To achieve this goal the following tasks are solved: the identification of transport network models
and determination of its critical cross-sections; the development of measures to improve the transport
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network for specific situations; the development of methods and approaches for the design and
improvement of transport networks of the ancient cities.

I. City transport network improvement on the basis of their flow-oriented models

During the analysis there were established the following common features of the transport networks
of many ancient cities of Western Ukraine:

1. The city road network has been evolved over the centuries and is characterized by considerable
irregularity and heterogeneity.

2. Optimal planning of the transport network is difficult due to the influence of objective and
subjective factors (difficult terrain, natural obstacles, railways, areas of low-rise buildings, further sealed
chaotic buildings, within the road design there is not provided the opportunities for further expansion, and
S0 on).

3. When designing roads there are not considered further growth in the number of vehicles.

4. In the city there are critical areas where traffic is particularly difficult.

5. Improving the city integration (density in a limited area of the city) is not accompanied by the
development of transport infrastructure.

6. In the old part of the city there are practically no opportunities for expansion and modernization
of theroad network.

7. Existing methods and models do not take into account the specifics of the design of transport
networks in the ancient cities.

It isimportant to note that the prolonged delay in upgrading the transport networks inevitably leads
to the transport disintegration of the city.

Consider some characteristics of urban transport networks and proposed measures for their
improvement.

Figure 1 presents a flow-oriented model of the Ternopil city. It is characterized by two critical cross-
sections, one of which is caused by the large pond and the other — by rail. These cross-sections divide the
city into three parts and substantially restrict the movement of vehicles. There are proposed two fragments
of roads (dotted line) for the inclusion into the General plan and the improvement of the transport links of
these three parts of the city.

Fig. 1. Flow-oriented model and the critical cross-sections of Ternopil
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Figure 2 presents a flow-oriented model of the Lviv city. The complex terrain and railway track
divide the city into two parts connected by a limited number of roads with insufficient traffic capacity. To
improve transport link it is offered an additional section of the road indicated by the dotted line. This will
increase the traffic capacity and provide a new transport corridor between the northern and southern parts
of thecity.

It should be noted, that because of the bad planning, the transport problems arise in the new city
micro-districts. In particular, due the concentration of a significant number of transport it is observed the
highway overload of the micro-district Sykhiv. In addition, three main trunk lines connecting Sykhiv with
other areas of the city are in the critical cross-sections.

II. New approaches to the design of city transport network

For the system planning of transport network and ensuring its high traffic capacity it is proposed an
approach based on the use of three-dimensional (3-D) models (Fig. 3) and typical topological e ements
(Fig. 4). For the computer-aided design of the roads the 3-D modéd is based on two-dimensional maps, or
on the results of the topographical survey of the city problem areas. The proposed typical topological
elements increase the regularity of the city topology providing the necessary transport infrastructure. High
traffic capacity is ensured not by the multilane trunk roads and through the creation of the extensive
distributed road network. The transition from in-plant systems with limited capacities into the perspective
distributed systems is typical today in many fields of science and technology.

~ -

Fig. 2. Flow-oriented model and the critical cross-sections of Lviv
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Fig. 4. The design of transport networks based on the typical e ements

The proposed approach provides the following benefits:

1. Necessary roads become mandatory objects of the typical edlement in planning micro-districts.

2. The expansion of the micro-districts is carried out by the extension of dements that form
branched distributed road network.

3. The opportunities enlarge and the route planning simplifies.

4. Simplified implementation of alternative routes to bypass problem areas caused by road repairs,
accidents, traffic jams and so on.
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5. Decrease in the route length and movement time in the chord directions.

6. It is ensured the formation of micro-districts with regular and irregular structure.

7. Typical dements can be used in the design of micro-districts on the free areas of the old town.

8. In contrast to networks with radial structure there is no overflow of the micro-district center by
cars.

9. On the basis of typical € ements the formation of pedestrian zones in the central part of the micro-
district is ensured.

10. No artificial car concentration characteristic to trunk roads: this reduces pollution and noise[2].

11. The selected element size provides an approach to public transport within pedestrian
connectivity.

12. The opportunities for the formation of a distributed public transport system enlarge.

Conclusions

Considered characteristic features of transport networks in some cities of Western Ukraine and the
proposed measures for their improvement can be useful when planning networks in other cities. A new
approach to the development of the route network provides the solution of the transport problem at the
stage of computer-aided design, and not in the process of the dynamic control of chaotic transport flows
[3]. A systematic approach and formalization of the project tasks implementation using the regular typical
elements provides the improved results of the transport networks design.
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This article is devoted to the design of a system to detect gases. The paper describes a
system that is based on the controller STM32F4 and includes a series of sensors MQ. System
requirements were formulated, the software was developed.

Key words: Gas analyzer, sensor, microcontroller, multisensory system.

3niiicHeHO MPOEKTYBaHHS CUCTEMHM /UIA BUABJeHHA ra3is. Cucrema nodygosana Ha 0asi
koutTpoJiepa STM32F4 ta Bkitouae cencopu cepii MQ. ChopMyJIbOBAaHO BUMOTH 10 CUCTEMH
Ta po3po0JeHo nmporpamMHe 3a6e3neYeHHsI.

Karwuosi ciioBa: razoananizaTop, cencop, MiKpOKOHTPoJIep, MyJIbTHCEHCOPHA cHCTeMA.

Statement of the problem

In nature, the gas is pure and composed of various mixtures. The accumulation of free gas produced
in the lithosphere. They are important for the industry. The most important thing that we must remember
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