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Executive Summary

This document is the Wolverhampton Interchange Project – Pilot Action Trial (WIP-PAT) Stage 3 Report on the Virtual Reality Model of the Interchange and its application as the Effectiveness Test for the information concepts proposed by the Pilot Action Trial.

In Stage 2 of the project a Design Guide was produced that identified key zones throughout the interchange, and made proposals for the information provision required within each of the zones. 
Together with the WIP-PAT steering group Atkins has identified a theoretical outline design for the interchange which has been used to create a VRML (Virtual Reality Modelling Language) model viewable (and navigable using a PC mouse) using Internet Explorer with a downloadable plug-in component. Note: The design shown in the model is based upon information on preliminary scheme drawings and is not to be taken as the infrastructure scheme proposal. The stakeholders for the interchange will be developing the full design separately and the model maybe updated as required. 

The model has a number of innovative features including interactive enquiry screen / information desk examples and the display in “real-time” of real services, timetables and destinations” taken from a modified departure database. 
To test the “effectiveness” of the model the WIP-PAT steering committee devised a series of traveller scenarios to challenge the model (e.g. traveller arriving by train at night – how can he tell what is best to his final destination? Is there a bus due or should he catch a taxi?). These Effectiveness tests have all been successfully demonstrated using the model. As part of the WIP-PAT Stage 4 activities .avi movies of the tests have been produced for stand alone use or for incorporation into presentation material.

1. Introduction
1.1 Purpose
This document is the Wolverhampton Interchange Project – Pilot Action Trial (WIP-PAT) Stage 3 Virtual Reality Model and Effectiveness Test Report.
It describes the concepts and technology behind the WIP PAT Virtual Reality Model and how guidance from the Stage 2 Design Guide and the site visits has been incorporated within the model. It also covers the results of the effectiveness testing – the use of scenario journeys and user types. At Annex 1 are details of the five avi movies created to demonstrate the results of the effectiveness testing using the model. 

A short Design Safety statement about the use of the model is also included.

The VR Model, Movies and the Reports produced for the WIP PAT project are all contained on the Project CD.
2. The Virtual Reality Model
2.1 Reasoning for using Virtual Reality

The brief for this project envisaged a “fly through movie” of the effectiveness tests. This has been done, not by creating an animation, but by using a “camera path” within a virtual reality (VR) model. This VR environment can be used again and again for further tests or consultation. Wolverhampton City Council and Centro now have an asset that can be modified reasonably cheaply as the Interchange infrastructure schemes progress. This could be when more detailed design is produced, (if necessary) as a result of the effectiveness testing comments, or to include the new built environment when it is completed.

The advantages of constructing the model at the pre-build stage rather than the information strategy being a one line note in a publicity brochure that says “a state of the art information system will be installed” are clear. The concepts behind the ITS provision for the whole interchange will be far more tangible and easy for infrastructure designers to understand. WIP-PAT has ensured that “people will be able to tell where they are going” is a design paradigm for the interchange. The user has been considered from the outset of the Interchange design. Consequently multi-modal interchange between bus, rail, tram, coach, and taxi for those arriving or departing the interchange on foot, in wheelchairs, on cycles, motorbikes, cars, taxi’s, even by canal will be as seamless as possible!

2.2 VRML – Virtual Reality Modelling Language

The WIP-PAT virtual reality model is written in VRML97 (ISO Standard 14772). This is a modelling language that defines the geometry, topography and appearance of objects and how they can interact on-screen. This allows vehicles to move about, information screens and indicators to change, and clocks to tick away in real or accelerated time. There are tools and programs available to enable VRML to import information from design packages such as AutoCAD and MOSS, and to allow insertion and manipulation of images such as photographs and screen captures. For the WIP-PAT model programs have been written to capture data from internet sites, databases and spreadsheets.

2.3 Viewing the model

VRML files can be viewed using a “plug-in” to Internet Explorer. The effect is similar to a computer game, by moving the mouse the user can roam around the virtual reality model. Some plug-ins are free, but those that need to be purchased (such as Atkins preferred plug-in BS Contact
) include the ability to start from pre-set locations within the model, fly above and through the model, set a height from which to view the model as the user walks through, and use an avatar (a controllable character which gives a true impression of how height and width of infrastructure will affect users).

2.4 Design and Construction of the model

For base information the VR model took all available AutoCAD, MOSS files, aerial photography, photographs of the interchange site and from the best practice visits, and files from the fly-through movie created for the Rail Station developments. Using manufacturers’ datasheets, photographs and style guides a library of objects has been created that can be located anywhere within the model.

At the outset of the commission it was expected that agreed outline design drawings of things like road layouts, walk routes and tram alignments would be available for the planned construction of the model in the autumn of 2004. However issues ranging from listed buildings on the proposed tram route to bus station design capacity slowed the process. Consequently the design of the model has had to progress using preliminary drawings, as built layouts of the bus station and artistic license!

The site visits had impressed on how comfort and good architecture go with good information to produce a successful interchange. There is a desire to provide covered walkways and dry, airy and well lit enclosed spaces within the interchange. The central atrium (or “pod”) of the rail station design has been repeated within the model at the bus station and at the car park next to the tram stop. This provides conceptual buildings where the focus can be on a type of information or dominant mode can be at appropriate points in the interchange:

· At the Rail station information is geared to the rail departures, except for the exit toward the rest of the interchange when multimodal information is presented;

· At the centre pod there is a focus on road information from the Help2Travel system (www.help2travel.co.uk 
), tourism and city information as well as being a pedestrian entrance to the car park;

· At the Bus station coach and bus information in a variety of formats from A to Z departures to next departures, plus information on other modes;

· Throughout the interchange variations on the Gothenburg pillar and Manchester Airport kiosks provide multi-modal information and touch screen query facilities;

· At all pods there is a staffed information desk;

· Wi-Fi and Bluetooth connectivity is intended to be present throughout the interchange to enable placing of information screens and provision of personalised mobile information services such as confirmation that a connection in a personal travel plan is on time.

At an early stage in the testing of the Virtual Reality displays, a strong desire for the information to look convincing in terms of destinations and service numbers was expressed. It has been possible by sourcing information from West Midlands Traveline databases that actual departure data is shown including stand allocation at the bus station. Travel West Midlands (the main bus company serving Wolverhampton) also provided details of the accessible bus services currently operating. A typical departure display is shown below in Figure 2.1.
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Figure 2.1 – Typical image of All-modes Departure display
Display fonts have been created to mimic LED display units. The RNIB (UK Royal National Institute for the Blind) Tiresias font, designed for legibility has been used as the basis for screen displays (see http://www.tiresias.org/fonts/pcfont.htm ).

2.5 Results

The virtual reality model has produced something that is novel and stunning, technically and visually. The initial impact on the first time user is that it similar to the output of a traffic micro-simulation. Buses and trams realistically move through the interchange halting at their stops. Then on closer inspection: clocks are ticking away in synchronism, real time passenger information indicators can be seen changing as services are expected and then depart. 

On taking hold of the mouse and moving your viewpoint the real value of the model becomes apparent. Going into the information pods or approaching the information kiosks it is noticeable that the large displays are changing. On closer inspection they are displaying real service numbers going to the correct destinations – the actual timetables for the whole interchange, sorted either in A to Z destination order, or next departures in mode specific or multimodal combination! Passing certain points within the interchange “hot-spots” are activated and mock-ups of PDA and mobile phone screens showing how journey information can be checked using Wi-Fi, SMS and Bluetooth connectivity. Looking around CCTV cameras, help points, and a range of information posters and fingerpost signing can be seen all give a sense of security and comfort. Approaching information desks and ticket machines windows pop up telling you how to how to use the interchange and what tickets are available. At the information pillar kiosks there is a mock up screen where people can check the next five departures to and arrivals at any destination whether it be a rural bus stop, a mainline station or an address by all modes. At the internet payphones the default screen is the Transport Direct journey planner, which when the model is connected to the internet is usable! 
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Figure 2.2 – Still Image from the VR Model

Choices have had to be made on the types of displays to be used for the model (generally TFT screens). However, with a small amount of programming different technologies or different size displays can be added to the model’s library of “furniture”. In fact anything in the model can be re-sized, re-coloured, or replaced. Using the avatar to walk through the interchange access and clearance heights can be accurately gauged. Viewpoints can be selected to ensure displays will not be obstructed by walls, supports, or other signage.

3. The Effectiveness Tests

3.1 Purpose

A central part of the WIP-PAT Project was to try and ensure that the information needs of users of the interchange would be met. Before a contractor was appointed to carry out the main work of the project, the WIP-PAT Steering group produced a set of potential scenarios that they thought would be representative. These scenarios were described as the “Effectiveness Test” for what was then described as “a computer generated virtual walk through”.
3.2 Scenario suggestions

The steering group suggestions covered some common ground, and issues that are more to do with Centro’s overall information strategy, and for visitor, business and tourism information within Wolverhampton. Some of the requirements can be met within the interchange by providing internet access and manned information desks. Furthermore the technology proposed (departure/arrival screens etc) are all suitable to be implemented elsewhere by virtue of the fact that they are proposed to be sustained within the Help2Travel (MATTISSE) system architecture.
The suggested scenarios are summarised in Table 3.1 overleaf.
3.3 Effectiveness Testing
Using the VR Model the suggested scenarios were navigated through. Table 3.1 also lists some general comments arising from the tests where to fully meet the suggested scenario other infrastructure or systems would be required.
Being able to use the VR model also showed that navigating through (rather than an animated walk through made the user curious about other information, and accentuated the feeling that the Interchange has a variety of information and in different formats. 
A series of five “avi” movies was created to demonstrate this. Loosely based upon the scenarios they show off the model without having to install the Internet Explorer plug in. The storyboards (including a number of screen shots) for the movies are at Annex 1.

	Scenario
	General comments and considerations

	Foreign visitor arrives at the rail station having travelled from Birmingham Airport, wants to pay in Euro and wants information on journey options from the rail station to New Cross Hospital
	Euro payment should be available at the ticket desk and on ticket machines.

Information desks or journey planner kiosks can provide the information required

	Female looking to establish retail business in area looking to locate on travel routes, and needing to familiarise herself with the area by public transport for further visits.
	Good multimodal signage required
Information desk can be the start point – centre pod is also tourism / city info point.

Visible security and CCTV

	Partially sighted traveller regularly using Interchange for a variety of journeys
	Audible announcements.
Human interface at information desk for special needs

Good signage.
Clear footway demarcation etc

	Foreign Student arriving to attend University needs timetables for multimodal journey
	This is a feature for the journey planning software to deliver. Could be given at Information desks.

	Worker in City centre who is not a regular Public Transport User needs to go to a meeting in Birmingham – what is the quickest option to his end destination
	Multi-modal displays
Journey planner kiosks

Could also use PDA or phone services

	Arriving in evening on train – what is the best option to get home –bus or taxi? Where to catch, when, and how much will it be
	


Table 3.1 – Effectiveness Test Suggested Scenarios
4. Safety Statement

The WIP PAT Virtual Reality Model has been based upon existing layouts and preliminary designs for the Wolverhampton Interchange. The purpose of the model is to provide an effectiveness test for an information strategy. As such the model does not illustrate an environment that could be considered intrinsically safe for all users.

The model is not intended to be an infrastructure proposal for the Interchange. The design of the rail station, bus station, metro route and other infrastructure is being undertaken by others who would be expected to conduct the necessary CDM Reviews of the actual designs (UK Construction Design Management Safety Requirements).
Proposals for the Wolverhampton Interchange Project are being coordinated on behalf of Wolverhampton City Council by Scott Wilson Kirkpatrick & Co Ltd. At the final project meeting for the WIP-PAT project in March 2005 Scott Wilson presented proposed designs for the interchange which supersede the preliminary designs used in the creation of the VR Model.
5. Conclusions

The VR Model has been built and used:

· For the “Effectiveness Testing” of the information concept; 

· As a tool to justify and secure further funding for the Wolverhampton Interchange project; and 

· As part of the project publicity and awareness campaign.  

Overall the effect has been stimulating for the Interchange project. Plenty of “what if we did this” type comments have been generated. Safety issues for the construction scheme designers to consider are easily highlighted. Translating the concepts into three dimensions and adding the information infrastructure has made understanding how people will use the interchange far more tangible. Planning for the construction of the tramline several years hence and the effect of metro operation has been dealt with in advance as far as the needs of information provision are concerned.

Annex A 
Storyboard and Images from VR Scenario Movies 
	1
	Welcome to Wolverhampton Interchange

	1.1
	Aerial view fly past starting from city centre and ending near rail station as a tram comes round the corner of the car park. Ensure pods and their purpose are apparent.

	1.2
	 View changes to looking out from tram (drivers view) as tram rounds the corner to interchange stop.

	1.3
	Tram stops. Switch to view of platform RTPI indicator and bus station in distance. Bring up "What is Wolverhampton Interchange" poster and a "Click to continue" button
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	2
	At the bus station

	
	Avatar is trying to find the best way to New Cross Hospital. He goes in and has a good look looks at the info screens, then asks at the info desk (because he can't see it as destination?) and chooses the bus option. 

	2.1
	Longshot towards to bus station pod from the tram stop via the pergola (could be aerial). In distance you can see avatar outside ready to enter the pod

	2.2
	Cut to avatar. He enters the pod looks at facilities inside.

	2.3
	avatar goes to information desk

	2.4
	Speech bubble "How do I get to New Cross Hospital?"

	2.5
	Speech bubble "Catch the next tram from platform T2 towards Wednesbury or Bus number XXX from Stand $ in two minutes"

	2.6
	Pan and zoom into all modes indicator showing imminent departure which should be on a PC on the info desk

	2.7
	Walk to stand

	2.8
	Check RTPI info at stand

	2.9
	Either wait or wait and catch bus 
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	3
	The car park pod

	3.1
	"Helicopter" the view from avatar’s bus which then follows above a tram to the interchange stop.

	3.2
	From tram view move into the centre pod (no avatar)

	3.3
	Pan around the pod 

	3.4
	Check traffic info on the big screen (zoom shot)

	3.5
	(cut to) Buy car park ticket
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	4
	From Car park to Train

	
	Takes place in daylight

	4.1
	Cut to different angle from 3.5 - view the departure indicators above the exit of the pod and leave pod to walkway towards the Rail Station

	4.2
	Avatar walks along the covered walkway. Viewer can see the various signs and the red line on the floor

	4.3
	Pan for a look at taxi rank on way - good view of station in background

	4.4
	Bluetooth message pops up

	4.5
	Avatar walks into station noting the information displays at the entrance then walk to train platform viewing platform entrance monitors then platform monitor, then train comes in (get on train?)
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	5
	What is the best way to Perton at this time of night?

	
	Takes place in hours of darkness (21:00 ish) in Rail station

	5.1
	Sweep view of pod from stairs showing pillars, desks etc

	5.2
	Bring up PDA to highlight wi-fi

	5.3
	Cut to arrival of train seen through windows

	5.4
	Avatar walks in and heads for information pillar - thought bubble "When is the next bus, or should I take a taxi?"

	5.5
	Find next departure from Wolverhampton for Perton, Staffs using the touch screen terminal plan to go to Perton, The Parkway, Richmond Drive. You can steal screenshots of the Perton destination options from the same query on www.transportdirect.info - it is the 810 bus.

	5.6
	Add a button to the info screen - "Taxi fare estimate" and animate as though pressed

	5.7
	Show Taxi fare from Station to Perton on screen

	5.8
	Cut to show avatar walk out of station noting the displays over the exit and finish (we don't know what decision he makes leaving it open for a sequel!)
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� BS Contact is downloadable from � HYPERLINK "http://www.bitmanagement.de" ��www.bitmanagement.de�. The fully registered version is €300. However, users can download a “test version” without charge which has all functions, but superimposes a moving Bit Management logo on the screen.


� Help2 Travel was formerly known as MATTISSE. It is envisaged as the broker for all information at the Interchange
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