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Executive Summary

In July 2004 members of the LiRa2 WIP-PAT project undertook site visits to see at first hand examples of best practice and use of display technology. Locations visited were: Gothenburg, Sweden; Tampere, Finland; Helsinki, Finland; Densitron Ferrograph factory, UK; Newcastle UK; Chorley, Lancashire, UK; Manchester Airport, UK.

A wide range of observations and conclusions were made during the visits. Different solutions to the same issue were seen with no strong conclusion as to a single recommended method. It is clear that even in the last few years display technology has made great advances and the preference should in general be for low maintenance solid state devices such as LED (Light Emitting Diode) or TFT (Thin Film Transistor), not plasma or projection screens. Simplicity of design, meeting user requirement and not forgetting that information technology can better inform enquiry personnel who can bring the human touch!
Integration of information across modes is a major task due to the different systems and different modal operators involved. 

1. Introduction

1.1 Requirement and visit Schedule

Within the brief for the WIP-PAT project it was identified that fact finding visits with members of the Working Group to best practice sites were required. Following the recommendations made in the main report and taking into account budgetary restraints the following visits were made:

	Location
	Date

	Gothenburg, Sweden
	5 July 2004

	Tampere, Finland
	6 July 2004

	Helsinki, Finland
	6 July 2004

	Densitron Ferrograph factory, Newcastle, UK
	21 July 2004

	Newcastle UK
	21 July 2004

	Chorley, Lancashire, UK
	22 July 2004

	Manchester Airport, UK
	22 July 2004


For the Scandinavian trip the party consisted of Paul Grayston from Atkins and David Orton and Linda Hardy from Wolverhampton City Council. The same group plus Chris Chatfield of Centro took part in the UK visits.

A presentation on the visits was made to the Working Group meeting on 5 August 2004.

1.2 Report Structure

The report has an initial chapter that summarises the general points made by the sites. It then takes each visit in turn and presents the characteristics of each site together with the key points learned with the aid of photographs taken during the visit.

2. General Points of note

2.1 Introduction

At all of the sites visited there was something new to learn or a different solution on a similar need demonstrated. However, across all the visits some common themes and advice emerged. Rather than repeat this advice in the individual site visit chapters it is presented here.

2.2 Architecture is a part of the solution

It is clear that well designed, bright buildings enhance the travellers experience within an interchange. Good information is complementary to this experience.

2.3 Indicator technology

It is worth remembering that affordable, robust and legible electronic signing has only been available for the last five to ten years. Earlier solutions using TV monitors and electromechanical flip dots or flaps were generally only considered cost effective in large rail stations. Large scale computerisation has enabled automation and the handling of large amounts of data. This rapid development in indicator and display technology, computer control and digital communications has brought with it a learning curve for those implementing. 

Indicators should have a life of up to 10 years and have reasonably low maintenance costs. The visits showed that this has not always been the case, even in the most impressive of installations.

Solid state technology, i.e. all electronic and without moving parts, is the clear leader in reliability and cost. LED (Light Emitting Diode) technology is superior to bulbs or fluorescent tubes with operational lifetimes of more than 10 years. It can be used on its own as a dot matrix display or to provide backlighting for LCD (Liquid Crystal Display) displays which can have excellent clarity and contrast.
2.3.1 Use TFT screens not Plasma!

In the last few years the cost of large (40” / 100cm) plasma screens has tumbled dramatically. In the UK they have been installed as part of many of the large rail station refurbishment projects as arrivals and departure indicators. However, less than two years after installation, the problem of screen burn (the persistence of characters displayed for a long time in the same area of the screen) is apparent in many locations. This is because plasma screens are best suited to showing moving images such as video – each part of the screen is designed to change as much as any other. The fixed patterns and colours of indicator boards constantly being displayed on a plasma screen do not do this, hence the problems. 

Plasma screens have been preferred because of their size. TFT (Thin Film Transistor) the technology used for laptop computer screens, has until this year not been available in the larger sizes. TFT has just as good colour, contrast and refresh as plasma. It also works in a different way. The screen is divided up into pixels. Each pixel is told by the control system what colour it should be. There is no requirement to keep changing colours to avoid screen deterioration. TFT can have the problem of pixel failure, but for an indicator board this is unlikely to bother the end user.

2.3.2 Use yellow on black light emitting signs

Display technology for at stop indicators has also advanced in the last few years. The best contrast (and least problems for those affected by colour blindness) is achieved using yellow characters on a black background. LED and back lit LCD technology can meet the requirements, as can the use of specially designed fonts. 

A further consideration for light emitting signs is that cost savings can be made by ensuring that elements in the sign will all be used, i.e. a blank line of LEDs is a wasted line!

2.3.3 A big indicator can be used to provide more than one “page” of information

Several locations used a large indicator to show several “pages” of information. The evidence is that the user is happy to stand and look at a large indicator for at least 30 seconds either to wait until the information they require or to take in all the information to help them make a travel decision. Uses included:

· ‘Departures in next 15 minutes’ followed by ‘Departures in 15 to 30 minutes time’

· ‘Next departures by train’ followed by ‘Next departures by bus/coach’

· Alphabetical next departure listings, including key intermediate stops

· Departures followed by Arrivals, followed by a map of the interchange (used on plasma/TFT)

The large indicators seen on the study visits did highlight the fact that design of the presentation of the information is very important. In several cases it was difficult for the eye to pick out single lines and then read across all the information provided
2.4 Design considerations

2.4.1 Some general guidance

In a presentation given in Tampere a slide was shown that summarises best practice design considerations for public transport technology projects (though they could apply to almost any large project) which were repeated in other locations:

· Simple is beautiful

· Take a step by step approach

· Have a realistic schedule 

· There can never be enough time spent on the specifications!

· Project management is a full time job

· Don’t believe the sales talk

· Ask the pioneers about their experiences

2.4.2 Meeting the requirements of the disabled

A theme of the study visits was how to ensure the disabled are catered for within the information. Two overriding considerations came out:

· Consult widely and fully  before implementation

· Try to ensure the special needs are designed in at the start rather than modify or add-on afterwards. Sometimes it can be near impossible to retrofit, replacement is the only option.

Disability Discrimination Act legislation in the UK requires the use of lower case letters on signage, not all capitals as has been used.

2.5 Clocks

In the best examples good quality clocks, both analogue and digital, all synchronised to the same source are used throughout the interchange.

2.6 Maintenance

Across the range of equipment seen on the study trip there are differing maintenance issues. Some equipment is solid state, in highly protected enclosures and needing limited (if any) part replacement during its lifetime. Other equipment (e.g. back projection screens, liquid crystal displays) regularly needs replacement parts fitting. Sometimes specialist maintenance training is required, re-calibration is needed, or servicing or repair requires expensive call outs. Lifetime cost needs to be taken into account when weighing up which indicator to purchase.

2.7 Integrated information across modes is difficult to achieve

Despite the advances in technology true real time integrated information on all modes was not encountered at any of the sites visited. Only modes that share or can exchange location system and scheduling databases (such as Tyne and Wear Metro and the local buses) can do this. Heavy rail information, because the locationing is driven from the signalling system (in most cases), is difficult to integrate. All examples seen used different screens to present different mode information.

2.8 The human touch!

Successful implementations visited all illustrated that technology alone is not the answer. Potential passengers welcome the opportunity to ask another human being for advice. The presence of information desks, even just a counter into a supervisors office was seen to be used. Furthermore the presence of these people adds to a feeling of safety and security within the interchange.

3. Gothenburg, Sweden

3.1 Site Characteristics

Gothenburg is Sweden’s second city and has a widespread comprehensive public transport network of:

· 549 buses

· 18 Regional Train lines

· 204 trams

· 26 ferries

During the 1980’s and 1990’s the GoTiC project researched and implemented real time passenger information across the city. Many experts regard the achievements of Gothenburg as being the benchmark for other authorities to aim for. The visit to Gothenburg was hosted by Anders Kabjorn, the former project manager for GoTiC. He is now an independent consultant on passenger information, and chair of Inform Norden the Scandinavian public transport information interest group.

3.2 Visit Details

3.2.1 Brunnsparken
The visit began at Brunnsparken, a major on-street tram and bus interchange point in the city centre. A walkabout to inspect the infrastructure took place. The key features of note were:
· All shelters had detailed maps and service information;

· Most shelters had real-time passenger information;

· Information kiosks displaying real-time information for all stops in Brunnsparken. 

· A mobile ticket and information van at a central point

It was very evident that the system works well, passengers were seen to be consulting both fixed and dynamic media.
As with all of the Gothenburg transit system an Escort Service is available on request for the disabled traveller.

This part of the visit also highlighted the better performance (contrast / brightness) of new display technologies, especially in direct sunlight.

3.2.2 GoTiC control centre

The GoTiC initiative was not only about improving public transport information it saw the introduction of new traffic control and surveillance (though nothing like the coverage of SCOOT traffic control in UK towns and cities). A small control centre tracks all public transport, acts as a telephone and internet information centre, and monitors traffic signals including priority calls within the KomFram system that is at the heart of the mobility management strategy for the city. Operators can make announcements / modify the displays at the stops if required.
GoTiC operates on the objective of providing accurate real time information three minutes before it is needed.

3.2.3 Rail and Bus Station

The main rail and bus stations in Gothenburg are adjacent to each other. The bus station is a particularly impressive building echoing airport terminal design with large wooden sliding doors at each bus stance. Although integrated in location the provision of integrated information is low, mainly printed media. This illustrated the problem of combining information generated by different systems for the rail network and the local bus and tram network.
Large arrivals and departures signs are present in the foyers of both stations. At stance or platform there are indicators. Within the newer Bus station there are four sided information kiosks with in-built monitors. It was noted that on the side of these kiosks there were diagrams of the bus station. Earlier versions had a grey metal plate with raised profile and Braille. However the grey colour was found to be difficult for the partially sighted to read [most registered blind people can distinguish some visual elements of a sign]. Consequently a new white black and blue sign design has been installed at some stands. However, there is not the raised profile which would be useful for people to trace the outline characters to confirm stand numbers etc.
Within the stations analogue and digital clocks were present. Clear information on toilet facilities was given. Floor markings helped identify routes for the disabled.
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Gothenburg - Examples of at stop indicators, larger units
used at interchange points




[image: image4.jpg]Gothenburg bus / coach station.
Main departures board is clear but perhaps difficult to understand
because of its width.
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including information pillars
and departure gates with
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4. Tampere, Finland
4.1 Site Characteristics

Tampere is a city of more than 200,000 about 173km north of Helsinki. The city centre is constrained by lakes on either side meaning that the conurbation is extending out into the countryside. The city council is planning for a “train-tram” system to try and reduce the need for car based travel. 

Although there have been some financial cutbacks in recent years (notably the plans for updating the main rail station into a full transport interchange) the PARAS initiative to for public transport has now completed its initial stages.
PARAS aims to implement:

· Automatic vehicle location (AVL) on more than 300 buses (approximately 50% of which are municipally owned);

· 200 RTPI indicators at stop;

· 20 indoor monitor screens in public places;

· 100 traffic signal junctions linked and fitted with fitted with selective vehicle priority for public transport;

· Smartcard system;

· Full radio communication infrastructure to support the project on an IP network;

· Web and mobile phone based passenger information systems that use customer profiling to provide targeted and relevant information to users when they want it.

4.2 Site Visits

4.2.1 Presentations

Unlike Gothenburg where the system is established, Tampere City Council has only completed the initial stage of its project. A presentation was made followed by a short site visit to the centre of the city.
Tampere’s philosophy is based around co-operation between the various parties. The user should be provided with services that meet their needs. The use of the internet and low cost GPRS mobile communications is seen as the key. Those who have a smartcard (and the pricing of tickets is such that this is an attractive option for most people) can log onto a web site to identify regular journeys and services used. As a free service they can access live timetables. Such user profiling is seen as a method of identifying where service improvements can be made.
Where the indoor monitors are to be provided three screens of information will be used:

· Departures in direction A (e.g. Northbound)

· Departures in direction B (e.g. Southbound)

· Map of the stops and services

4.2.2 On street visit

Finland is cold during the winter! Tampere has found that it has been difficult to buy off the shelf equipment that will function in the low temperature environment. It has also had problems where manufacturers have not had mature technology to offer. Consequently the RTPI displays in Tampere are of a bespoke design. They take advantage of the fact that in the main the bus routes are well defined, that static information is on the shelters, and the buses stopping at the shelter are clearly identified on the bus stop. The displays show the bus line number and the number of minutes until the bus will arrive at the stop. If this is derived from the timetabled arrival time rather than the AVL system a small icon is added to the display. 
A demonstration of the on-bus smartcard unit was also given. Essentially the user puts the card into the reader. If the light is green they have plenty of credit, if amber they are running out, if red the card is empty. The driver can only sell the standard €2 single journey ticket.
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Tampere - Bus Stop infrastructure.

Triangle symbol indicates estimated
time of arrival, otherwise indication is
in real time.

On bus smartcard machine shown - a
full communications network is
considered essential to the package
of measures being implemented.





5. Helsinki – Tikkurilla, Finland
This was an ad-hoc visit. Tikkurilla is the rail station at which the Helsinki Airport Bus interchanges. Outside the rail station is a small bus station which was notable for the large outdoor arrivals board located on the roof of one of the buildings.
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6. Denistron-Ferrograph, Newcastle UK

6.1 Factory Visit
Denistron-Ferrograph is one of the leading suppliers of passenger information displays for bus, rail and airport sectors. They have worked with numerous system suppliers and integrators. At their factory they have examples of various displays and technologies in a demonstration area. Visiting the factory gave a chance to compare technology and performance.

Densitron will provide what the customer requires. However, currently they would encourage the use of:

· LED signs, they are tried and trusted, and have a long operational life. Yellow or amber on black, the signs should be able to display special symbols such as the disabled logo meaning “low floor bus service”.
· TFT screens, technical problems with size have been overcome, meaning that plasma screens no longer have a size advantage. TFT should operate for 50,000 hours (3 years) before degradation starts, although being placed in direct sunlight will reduce this – sun hoods have been provided for some installations.
Densitron believe that their equipment should have maximum compatibility and have developed their own sign communication and control board which they can supply built neatly into their signs and then be configured, rather than the sign control manufacturer providing an interface board for each sign.
As part of the trip to Densitron Ferrograph visits were made to Heworth Interchange and Newcastle Haymarket bus station to see their technology in-situ.

[image: image8.jpg]Plasma Rail departure screens and
stance information pillar with inbuilt
TFT screen housing

LED Technology - Dot Matrix and backlit LCD display




6.2 Site Visit to Heworth Interchange

Heworth Interchange is on the Tyne and Wear Metro. There is a small bus interchange outside the station. Within the station concourse there are two large LED signs which provide next departure for both bus and metro. At the bus stands RTPI indicators have been fitted.

Although the architecture of the building is dated, there was plenty of information to hand in the form of posters, use of the outside of the ticket machines and a large illuminated sign at the exit.

[image: image9.jpg]Heworth Interchange - Clear directions to bus station at exit from metro
station, Ticket machines used to present static information





6.3 Site Visit to Newcastle Haymarket Bus Station

Haymarket bus station is in central Newcastle. It has wall mounted departure signs that scroll through alphabetically listed destinations and signs above the doors at the bus stances. 

[image: image10.jpg]Newcastle Haymarket - Departure Stand Indicators, and wall mounted bus and
metro departure board which cycles through destinations in alphabetical order to
show next two departures.





7. Chorley Interchange, Lancashire, UK

7.1 Site Characteristics

Chorley is a small market town. The rail station is on the main Manchester to Preston line, though is not a major station. It is situated on the opposite side of a dual carriageway to a new, award winning 15 stand bus interchange. Lancashire CC with the other stakeholders consider the rail and bus stations as an branded interchange (that also includes a taxi rank). In the medium term plans exist to provide real time rail and bus information screens in both buildings. At present only timetable information can be displayed and further work is necessary to fully combine bus and rail information on one screen or sign.
7.2 Visit Details
The site visit was led by an officer form Lancashire County Council. It began at the rail station where two screens within the new entrance display bus departures from the station across the road. At present there are no rail departure screens.
The bus station is a bright airy fully enclosed building with plenty of information on posters, on signs at each departure stand about the services leaving from the stand, and on large variable message signs hanging from the ceiling. The station has CCTV and there is a station manager on site from 07:00 through to 23:00. There is an information desk, toilets and a Shopmobility centre within the building. The taxi rank is on the rear side to the bus stands. The CCTV and the visibility of the station manager are believed to reasons why people feel safe inside the station
The bus station has received many plaudits since it opened in 2003. However Lancashire CC, although being very pleased with the result did mention that if they could improve the design they would: 

· re-position the taxi rank so that people felt they were in the interchange waiting for a taxi rather than round the back of it (better consultation with the taxi drivers might have avoided this)
· contrast floor colour with the seat colour

· have flexible sizing for retail units
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8. Manchester Airport Ground Transport Interchange, UK

8.1 Site Characteristics
The Manchester Airport Ground Transport Interchange is a combined bus/coach and rail interchange for travellers to and from the airport. Provision has been made for the extension of the Manchester Metrolink tram system within a recent £60m remodelling of the Interchange. The visit was hosted by the Ground Transport Manager at Manchester Airport.
Provision of traveller information is exemplary. Different techniques and technologies have been used making optimum use of the computer network infrastructure and cabling within the interchange. All technology is linked back to a central control centre. The design and development work has mainly been done in house.
· Throughout the airport (and remotely at Manchester Piccadilly) multi-screen kiosks with are located. They employ touch screens where the user is guided by an on-screen “avatar” or animated personal assistant “MAISY”. Rail bus and air timetable and other queries can be made and printed out.
· Very large rear projection screens, some alternating between mode or time of departure or alphabetical destination for all modes are located in the main concourse. They carry a large amount of information well, even in direct light. However the bulbs have a life of 200 hours and require specialist training to replace.
· Newly installed wall mounted TFT screens looked very good with strong contrast.

· In the bus station each stance has an electronic timetable with audible announcements and induction loop technology to provide clarity to hearing aid wearers.

· Above each bus departure gate a departure indicator is provided.

· Even with all this information technology, and despite that fact that the station supervisors office does not say “Enquiries” above the window, people still came to ask or get reassurance about services.
[image: image13.jpg]Manchester Airport “MAISY” kiosk and sample screens showing MAISY avatar




[image: image14.jpg]Manchester Airport - Rear projection screens.




[image: image15.jpg]Manchester Airport Bus Station: Interior,
Bus departure gate display and close up of
electronic timetable.
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