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In a broad sense, the intelligent transport systems in urban public transport encompass a different type of 
wireless and wire line communications – based information, control and electronics technologies integrated into 
urban public transport system (1). These technologies might be integrated into the infrastructure of transportation 
system or/and in urban public transport vehicles themselves aiming to reduce time of journeys, to monitor and 
manage traffic flows, to ensure safety and security in stations, streets, roads and vehicles, to speed up journeys, 
to improve quality of urban public transport services, to plan a multimodal journey, to save time and costs, as well 
as to reduce congestion, to provide passengers with real time traffic information, alternate routes and etc. In general, this 
broad range of objectives leads to an improvement of urban transport performance. Thus concluding in a simple 
way – intelligent transport systems in urban public transport might be described as a combination of information 
and communication technologies with the vehicles that move people and the related infrastructure (2). 
Deployment of ITS in different phases of public travel chain have been analysed: what, how and why ITS are 
used in planning phase, parking phase, pre-boarding phase, boarding phase, transport phase and connections 
phase. 
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1. INTRODUCTION 
 

Nowadays urban public transport systems meet with growing congestion phenomena. ITS help 
to save time both for passengers and drivers of private cars. ITS might significantly help to reduce 
pollution, to create appropriate travel conditions for disabled people, to offer better comfort and etc. 

Right information on a right time and in a right place – that is the engine of successful urban 
public transport, especially in a multimodal transport system. It is foreseen in the White Book of 
European Transport Policy, that “the development of intelligent traffic systems to inform passengers 
of transport conditions should eventually help reduce the time lost on transferring between modes. 
Successful intermodality obviously depends also on an easy access to all transport modes. In this 
context, it is important that account be taken of the difficulties encountered by people with reduced 
mobility who use public transport, for whom changing from one mode to another can sometimes be  
a real obstacle”(3). Therefore a complex set of means have been developed and deployed in many 
leading urban public transport systems in a whole Europe.  

The purpose of the article is to introduce and analyse the main intelligent transport systems with 
a focus on real time information and technologies aimed to help disabled people.   

 
2. ITS SOLUTIONS IN URBAN PUBLIC TRANSPORT 

 
Flexible and qualitative urban public transport is hardly conceivable and possible without 

deploying intelligent transport systems. These main approaches of intelligent transport systems in 
urban public transport have been analysed: 
1. Information prior to or during the journey on urban public transport services, received through the 

Internet, phone or mobile services (wireless application protocol services (WAP), short message 
services (SMS) or other). 

2. Electronic displays showing the time left before an arrival installed in bus, trolley, tram stops or 
stations, etc. 
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3. Electronic information desks for retrieving information on routes, ticket prices, timetables, announcements 
on traffic conditions and etc. accessible also with a wheelchair and made for easy use). 

4. On – board screens in urban public transport vehicles (vocally announcing stops, showing teletexts 
and other information that could be transmitted on real time from traffic control centres). 

5. Tickets vending machines (TVMs) (accepting notes, coins, bank cards and giving back change). 
6. Electronic tickets, e-ticketing (the newest inventions are the contactless tickets, chargeable tickets, 

multipurpose travel cards and respective equipment, virtual ticket) (4).  
7. Security systems (security cameras in vehicles, stations and terminals to avoid crime enabling 

quick reaction from police offices). 
8. Electronic information signs such as illuminated arrows, numbers, pictograms must be easy visible, 

in right colour combinations and good illumination (5). It is crucial for hearing impaired, deaf and/or 
deaf-and-dumb passengers). This type of information is very effective if combined with audible 
information (to attract passengers’ attention, to hasten the ones that are late, to inform tourists or 
foreigners in their language, to inform the blind persons and etc.). 

9. Other passenger information services (displaying vehicles location, walk distances between stops, 
parking information for cyclist and drivers especially in park and ride approach), special purpose 
information for passengers with functional or mobility disabilities and etc.) (5). 

Very generally, ITS can be classified according to their purpose (ITS for private cars, ITS for 
commercial vehicles, ITS for infrastructure, ITS for public transport), but author tried to analyse the 
main intelligent solutions related with public transport despite that these solutions might be applied 
both for private and public transport.   

 
 

Figure1. Its solutions applied in urban public transport 
 

These are the main ITS solutions used in practise when improving the systems of urban public 
transport. Nevertheless, the application of the mentioned solutions might not necessarily facilitate the 
process of sustainable and qualitative urban public transport – if introduced and used without 
comprehensive analysis on the certain urban traffic situation, the ITS might rather make complicated 
already complex and sophisticated urban transport system. Therefore, the application of intelligent 
transport systems must be also intelligent.  

Further author has analysed some possible ways to improve phases of journey using ITS. 
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3. ITS APPLICATION IN CONCRETE PHASES OF JOURNEY 
 
Intelligent transport system might help in each phase of journey (see Figure 2), starting from the 

planning phase and ending with an end of the journey. 
 

 
 
 

Figure 2. Uurban travel chain 
 

This is quite a simplified way to distinguish between transport phases, but it is helpful to 
scrutinize ITS influence at each of the phases.  

 
3.1. ITS in planning phase 

 

During the planning phase, the most effective use of intelligent urban transport systems is related 
with information prior to the planned journey: where to go, how to go, what ticket to buy, where to park 
a bike/car, when to arrive and etc. So in this phase, the passengers use wire line or wireless technologies, 
for instance, getting information on  tickets, travel time, distances through SMS or Internet, calculating 
route and other information that may be necessary. In the “Park & Ride” approach, information on vacant 
parking lots dedicated for a transit to public transport is very important. This information and payment 
for parking is more effective when intelligent systems are used: real time information reduces congestion 
on the parking areas, fast payment – for instance – by SMS or charged Smartcards, facilitates processes 
in the parking phase.  

 
3.2. ITS in parking phase 

 

Parking phase is very important if public journey is combined with a private car or a bike: the 
park and ride approach was based on idea, that it is the best way to reduce car traffic and eliminate 
bottlenecks in city centres. But faced with a growing phenomena of congestion in cities, the mentioned 
approach has been revitalised with very effective ITS solutions. 

Parking lots, constructed at the vicinities of city metro stations or other important underground 
and over ground urban transport nodes, are very effective if passenger finds it attractive. And here is 
the enough space to introduce ITS, as for instance: 

1. Drivers or cyclists receive real time information on park and ride options such as a number 
of vacant parking slots, price of parking and etc., transmitted via SMS directly to the 
drivers (cyclists). 

2. Conspicuously located information boards show where are the vacant slots and where is 
better to park a car or bike according to planned destinations using public transport. 

3. Drivers and cyclist pay for the parking via portable devices (SMS, Bluetooth technologies). 
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4. Information boards at the vicinities of the stations or transport nodes seen from the parking 
area indicating urban public transport fares, timetables and ways to platforms or over ground stops. 

5. The walking distance from the car or bike should not exceed 200 metres of 5-7 minutes. If it 
exceeds, elevators, lifts, rolling lanes to quicken access to public transport vehicles might be 
introduced. 

A very pragmatic point in the park and ride approach is that introduction of certain ITS enables 
the reservation of parking slot and receiving a refund for the parking fee if trunk journey is made with 
public transport [5]. 

 
3.3. ITS in pre-boarding phase 

 

During the pre-boarding phase, the concrete information on ticket fares, prices, routes and travel 
conditions etc. one can find via information desks located usually at metro or city train stations and 
public places. These information desks equipped with touch screens, integrated audio systems and 
Braille operations have been upgraded with state-of-the art technological features. Accessible with  
a wheelchair, equipped with a modern touch-screens, ordinary keyboards or ball mouse, convenient 
both for tall and short people, adapted for people with mobility, hearing or visual disabilities these 
information desks allow reducing costs of personnel. Undoubtedly, the information desks provide 
whole bunch of different kind of information, not only about tickets, but in urban transport systems 
where ticket vending machines are not introduced they help to reduce time looking for a right type of 
ticket before paying for it (for instance over phone by sending SMS or etc). Some recommendations 
for physical parameters (height, vision angle, screen diameter and space under it) of information desks 
to fulfill the mentioned advantages are shown in the next Figure. 

 

 
Figure 3. Recommended parameters for information desks 

 
Other solution to facilitate the process of urban transport is to introduce ticket vending machines 

(TVM). Most ticket vending machines are easy to use. TVM allow avoiding of kiosks (that usually 
work from the early morning till the end of working hours) thus virtually also allowing buying ticket 
24 hours per day. Menu screens (usually touch-screens) of TVM lead passengers through a series of 
choices depending on passenger needs audibly via integrated audio system (headphones and volume 
adjustors are desirable) in a standard interface or the newest sophisticated interfaces with a Braille features. 
An activation of audio system should be marked in a Braille to make these machines and ticket purchasing 
operations easy for the blind persons. The process of purchasing usually lasts not more than buying 
tickets from staffed kiosks and comprises these operations:    
1. Selection of ticket type and number of tickets.  
2. Selection of zone or distance (in a case of zone ticketing) or estimated travel time (in a case of set 

price according to journey time). Zone maps in city/suburbs might indicate fares including 
discounted ones and in this case asking to provide student card number or etc.  
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3. Possibility of cancellation of transactions before purchasing. 
4. Purchasing of tickets by selecting amount of money to pay. 
5. Insertion of cash or credit/debit card (to speed up this operation, machines that allow coins of small 

denominations and all notes have been introduced). 
6. Collection of tickets and change. 

 
 

Figure 4. Principle of TVM 
 

Despite the fact that various more progressive methods for buying tickets have been used, the 
TVM still has a future being so simple, easy to use and not requiring special personal devices. 

During the pre-boarding phase, it is crucial to get the real-time information on arrival of vehicle. 
The information displays located at bus or tram shelters and at the vicinities of underground terminals 
provide the estimated time, information on delays and/or exact location of the vehicles according to 
their technology. This has been performed by implementing automatic vehicles location systems (AVL). 
This system enables the continuous monitoring and control of all vehicles, thereby making it possible 
to improve schedule adherence, vehicle spacing and vehicle usage efficiency [2]. 

In most cases, bus or tram shelters and stops have just printed information on schedules that is 
not effective when delays appear due to certain reasons. Besides, the printed information is of no use 
for the blind, is hard to see for disabled persons with a wheelchair or short persons.  Electronic information 
displays can provide easy visible real-time information both as a text and via loudspeakers.  

 
3.4. ITS in boarding phase 

 

The most innovative solutions of ITS applications in this stage of journey are related with use  
of state-of-the-art ticketing equipment. Simplified ticketing operations allow reducing time wasted due 
to protracted validation of tickets when mechanical or electromechanical punches are installed on 
driver’s cabin. At this situation, queue of passengers wait for a moment just to validate the ticket  
(if there is no conductor the driver takes its functions). So the need for a fast and convenient boarding 
had been arisen and in order to avoid queuing passengers, smart technologies have been introduced. 
Some solutions, as for instance, use of Smartcards or other electronic tokens or cards have been already 
very successfully introduced in Western Europe, Australian, North American urban transport systems. 

1. Selection 
of ticket type

4....  cash -  

5. Collection 
of tickets 

(and change)

2. Selection 
of zone 

3.Cancel- 
lation is still 

possible 

4.Selection of 
amount of 

money to pay

3.Payment by 
credit/debit 

card or.. 

 
Principle of 

ticket vending 
machines 
(TVM) 



Transport and Telecommunication  Vol.7, No 4, 2006 

 54

The technology of the Smartcards with integrated chips allows contactless validating. They are 
made of a durable plastic and becoming one the revolutionary innovations in terms of improving the 
ticket management system. Most Smartcards can be pre-loaded with certain monetary value, depending 
on the passengers needs. The Smartcard usually needs to be scanned for less than half a second, and can 
be used from inside a wallet, purse or even not taking it out from the pocket [6]. The value is possible 
to load using debit or credit cards as well as cash through dedicated machines at metro stations, more 
important stops and junctions. The Smartcards are rechargeable and this is the main advantage of saving 
time. Loading through Internet – online or SMS (stands for short message services), WAP (wireless 
application protocol) services, also over the phone is often possible. 

Rechargeable Smartcards are intended for constant use. There are also disposable Smartcards that 
have advantages for casual passengers, tourists and business travelers.  

In fact Smartcards help in some cases to avoid queues, but they are more related with convenience 
for passengers in terms of pre-loading, easy validation, multipurpose cards.  

Not less important issue at the barding phase is to create conditions for disabled passengers 
allowing them to safely board and disembark and be sure that they have chose the correct bus, tram, 
metro, whatever. Quite often these problems are not solved completely. Even if paths in terminals are 
accessible with wheelchairs, passengers having reduced mobility are not able to board in a vehicle, 
because the latter does not have lift for wheelchairs or special inclined step. Or vice versa – the 
vehicles are fitted with equipment, but disabled passengers can not access to underground terminals or 
over ground stops.  

Much more sophisticated is an e-ticketing approach. Notwithstanding the fact that this system is 
not widely deployed, the potential of it is obvious –it is a very fast-track solution. The most effective 
and convenient is a payment over cell phones. The potential of e-ticketing through portable devices 
(approx. 90 per cent of passengers carry cell phones) has been explored also in other transport 
services, for instance – to pay motorway tolls, parking fares, bridge tolls, ferry services and etc. 
In a case of e-ticketing in an urban public transport system a simplified scheme is shown below [2]: 

 

 
 
 

Figure 5. Principle of e-ticketing 
 

The e-ticket can be checked by inspectors just reading an SMS message to prove the payment 
and validation of ticket via portable device. Thus goes for journeys by bus, trolleys, light metro or tram. 
In the case of necessity to access metro or city rail stations, e-ticketing might be performed via 
Bluetooth technologies to open and pass a turnstile [2]. While Bluetooth phones are still in limited use, 
this remains as a perspective option in the nearest future. 

Among others, the main advantages of e-ticketing comprise such as seamless interoperable ticketing, 
increased revenue due to lower costs for urban transport and less time wasted queuing for passengers. 
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Very important function of ITS at this stage is to deploy means for accessibility with wheelchairs 
for passengers with reduced mobility and provide sightless support for the blind. In the first case many 
practical solutions have already been implemented. In the second case, the blind people have big troubles 
to use public transport services in cities. A very practical solution has been deployed in Czech Republic: 
The system, called a “command rig system” has been introduced to help the blind to access public 
transport. It comprises a set of portable, mobile and static means providing acoustic and vocal information 
to help orient the sightless in urban areas, urban public transport, on crossings, in underpasses 
and etc. This system is based on radio transmitter which provides access to variety of information. The 
means of public transport is equipped with a receiver connected to an integrated information system. In 
practice, the blind at an urban public transport stop have either to stick with a built-in transmitter and 
command buttons or an independent, boxed transmitter. When a vehicle arrives at the stop, the sightless 
passenger presses the appropriate button to activate the outer loudspeaker of the arriving vehicle, 
which then announces the number of the bus, trolley-bus or tram line, route direction and the name of 
the end stop. If the passenger wants to board, another button then activates an internal speaker and 
display, which alerts the driver [2]. The same is true to disembark the vehicle. 

 

 
  

Figure 6. Principle of voice announcement system 

 
3.5. ITS in transport phase 

 

The use of ITS at this phase is mostly related with technologies aimed at providing the information 
inside a vehicle. Usually it is enough to install equipment allowing getting information from traffic centers 
to inform passengers on the situation on the route, provide real time information for those who planned 
multimodal journeys that require connections, estimate time of delays and etc. The screens or displays 
might provide also other information, that is not directly related with traffic conditions, but might make 
journey more attractive, for instance, some public transport companies offer watching TV news, show 
music clips, etc.  

At this phase technical solutions not related with information might be applied also. Special seats 
for disabled passengers might be retracted thus creating more space if there are no disabled passengers, 
space for strollers might be created also retracting seats that are not taken. This can be done both by 
driver or passenger on his own. A variety of solutions of equipment aimed to facilitate the transport process 
for passengers with reduced mobility or hearing disabled persons, and the blind persons are used. 

From the drivers point of view, ITS might facilitate the driving processes. Visual aid systems (VAD) 
have been deployed for vision enhancement: one of the practical solutions is an infrared camera that is 
installed to the headlights thus enabling the drivers to identify better what is coming ahead of the bus 
or tram, even in the worst weather conditions.  

 
3.6. ITS in connections phase 

 

In a multimodal urban public transport approach, the ITS at this phase are aimed at facilitating 
of connections. A need for fast and simple connections has induced to tackle with waste of time when 
other vehicle delays. The most important at this phase is to provide passengers with real time 
information on traffic situation. To achieve this, the vehicles are equipped with global positioning systems 
(GPS) devices, calculation unit and antenna. The terminals or bus, tram shelters are equipped with a radio 
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data system (RDS) reception card, a display module and an antenna. The shape of displays vary from 
square or rectangular two-lined displays to sophisticated multifunctional screens that provide not only 
real-time information on waiting time, but also other commercial or public information. 

The connections also should be convenient – illuminated information signs, route lines, arrows 
leading to passages, stops or terminals are aimed to safe time and make transfer safe and as fast as 
possible.   

In fact, ITS used at this phase are coincident with ITS at the pre-boarding phase. 
 
4. CONCLUSIONS    

 
If applied systematically, the intelligent transport systems can significantly facilitate and increase 

attractiveness of public urban transport, as well as reduce damage to environment, save time and health. 
If applied imponderably, ITS might lead to even worse situation of public transport – high price of 
implementation requires high results – better comfort, less wasted time, less congestion, minimized 
pollution, better social integration of disabled people, increased competitiveness with private cars to 
contend with growing congestion phenomena and etc. These are the main advantages of ITS. 

On the other hand, technologies are developing all the time so rapidly, that previous decision 
made might appear wrong after a while, but investments had already been made. So limitations of 
applications sometimes stop companies starting to deploy certain ITS. At this point of view, public 
transport operators are in favour of reprogrammable and durable ITS. In fact, many solutions are not 
expensive to introduce, but are in danger of society’s repulse. For instance, the solutions based on SMS 
do not require large investments, it is more a matter of awareness or technological literacy and willingness 
to use them – people ought to be ready for innovations. It is obvious that practical solutions will find 
their place in a reality much easier in Western Europe rather than in Eastern Europe, because of the 
simple reason – people are aware of, ready to use and willing to use new technologies.  

It is not necessary to introduce ITS at each phase of transport process. The concrete set of means 
to be applied depends on concrete situation and problem in cities. Choosing intellectually, the intelligent 
transport systems will make a huge step forward creating a sustainable and modern urban transport 
system. 
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