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Abstract: 

In recent years, the rapid increase in car traffic directly increased the aging and wear of Czech highways and freeways, which have begun to require immediate repair and reconstruction, including expanding the number of lanes. This expansion is designed to reduce the amount of traffic. The aim is to propose the possibility of effective and dynamic traffic management using telematics systems to reduce the time needed to pass through the traffic restrictions and minimize the risk of stopping the traffic flow. Using the algorithm is achieved by the optimal distribution of the maximum allowed speed in the area in front of traffic restriction in order to avoid traffic congestion or in order to eliminate it. Optimal distribution of the speed limit is then displayed on variable traffic signs, which are scattered along the road in front of the traffic restrictions. To obtain the data for decision making, the traffic control camera system used is supplemented by radar, which is characterized by the possibility of higher mobility. At the same time, emphasis is placed on the application of system for automatic detection and recording of offenses (EITS) to increase the reliability of the effect of dynamic traffic management. Compliance with all regulatory measures by drivers under the threat of sanctions leads to more effective management of dynamic traffic flow and minimizing the undesirable phenomena involved in traffic management.
Article:

Why does it always seem that when there is no traffic, there are no problems and when there are tons of traffic, the road is under construction? And are you not upset by all the traffic jams you are in every workday due to many reconstructions on highways and freeways? Even though that expanded lines will help you? Would you not be happier without extremely big traffic jams and congestions? The dream of all drivers is becoming a reality with the new project of dynamic traffic management. Faster, safer travelling by car is here and against “Carmageddon”. The aim is to propose the possibility of effective and dynamic traffic management using telematics systems to reduce the time needed to pass through the traffic restrictions and minimize the risk of stopping the traffic flow.

The roads in Czech Republic have been currently reaching their expiration which often requires immediate reconstruction. Such repairs limit number of cars that can pass through certain section. As the traffic density becomes higher, we need to find a solution how to manage the smooth traffic during necessary reconstructions. Places and methods of reconstruction are given, the only thing that can be changed is drivers’ behavior that can be navigated and limited in order to reach smooth pass through the place of reconstruction. The easiest and the most effective way of influencing the drivers is speed limitation which is properly watched. The key element of dynamic traffic control is thus continuous change of road signing, especially speed limits regulations. Of course the road worker who places the road signings can do this manually but modern information technologies can arrange road signing changes within a few seconds – such process is fully automatic, based on sensors that watch the traffic lines. Such detection systems are radar sensors, enforcement and camera systems, inductive loops and many others. Such system should be applicable to all kinds of roads varying from highways to narrow local roads and connectible to already existing infrastructure. Some countries (e.g. Austria, Germany) have already started to use some kinds of static traffic management. 

Zdenek Bousa has a lot of experience with traffic in Czech republic and in foreign countries as well, which, together with his interest in IT, concluded into project which examined the way traffic flow works and versions of gridlock in order to create Dynamic control of passage through traffic restriction - an algorithm that helps to control human traffic on busy ways.  He aims to suggest possibilities of effective and dynamic control of traffic stream with a help of telematics systems in order to decrease the time needed for driving through traffic restriction. He has created an algorithm which enables optimal layout of speed limits in area in front of the restriction which avoids creating the traffic congestion or at least helps its elimination and dispersion.                    

One of the key points of this project is understanding how congestion occurs and its influence on traffic density and travel times. The most problematic kind of traffic congestion is the domino effect congestion which enormously increases travel time; this type begins very simply – one car starts breaking, the car behind breaks a little bit more etc. (like a domino) so after a while the speed of cars drops down and even stops.   Stopped car needs some time for reaction in order to start moving again which prolongs the time needed to pass through the restriction. Such stop-and-move again happens several times which causes pulsatile movement and further prolongation of time spend in congestion. Thus, the main goal of the project is to decrease the travel time, especially by avoiding this type of traffic jam. 

The other important thing is that traffic flow behavior differs in each section around the traffic restriction. There are three main sections; area in front of the traffic restriction (1), reconstruction site itself (2), and section behind it (3). Each of the section is equipped with specific technical systems. While the speed limit in section 2 and 3 is fixed precisely and traffic flow is supposed to be smooth, the section 1 offers varieties of flexible speed limits. 

The crucial section 1 is divided into other 3 subsections; subsection A shouldn´t be affected by traffic restriction; section B might be affected by it and it also should indicate warning signs and notifications of works on the roads; section C is affected by it – it contains step-by-step decreasing speed limits and at the end there is a line change which is determining the capacity and size of possible traffic congestion. Each section and subsection is equipped with various combinations of camera systems, variable message and speed limit signs. Camera systems are used for counting cars and for ascertainments of other important informations.

On high-speed roads, several situations might occur that require proper handling in order to avoid serious problems such as congestion.  This can be solved by watching traffic density and reducing speed limits (especially in section 1A). Sometimes, this is not sufficient enough, so another action is needed in order to disperse the congestion. This can be done by watching the length of traffic jam and calculation of optimal speed in certain distance. Another helpful factor is psychological effect of travel time information which is placed in front of restriction area; the drivers find that they can benefit from using the detour which can decrease their travel time – its calculation is based on information from section 3 which is the area where the detour connects to the original road. The worst case of traffic congestion is a gridlock which cannot be solved only by reducing speed limit but it also requires detours. The system will provide useful information automatically and will decrease the speed limits in front of stopped cars. 

All the information and optimal layout of speed limits are displayed on variable speed limit signs that are placed along the road in front of the restriction and are sent to control center

Avoiding congestion in restriction area requires managing numbers of cars passing through the place of line change at the beginning of construction site by reducing speed. Occurrence of “domino effect traffic jam” can be solved by change of speed limits in appropriate distance in front of the traffic jam. The gridlock situation is automatically controlled by informations about detours for drivers. Through the simulations, the scientists found that traffic travel time for commuters should be reduced to 20 to 40 percent. The newest set of algorithms that are being tested will also take into account rare and unusual situations in the traffic flow.
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