
 

1 | P a g e  
 

 

WARRINGTON INTELLIGENT TRANSPORT SYSTEM  

(WITS) 

 

 



 

2 | P a g e  
 

 

Contents 

 Introduction         Page 4 

 

 Executive Summary        Page 5 

 

 Aims/Objectives of the project       Page 6 

 

 Methodology (How Technology will solve the problem)   Page 6 

 

 How the idea was generated      Page 8 

 

 Assumptions         Page 9 

 

 Technology and Equipment      Page 10 

 

 Results/Outcomes        Page 11 

 

 Limitations         Page 23 

 

 Practical Applications       Page 24 

 

 Next steps         Page 26 

 

 Conclusion         Page 27 

 

 



 

3 | P a g e  
 

Appendices 

 Appendix A – UTMC New Structure 

 

 Appendix B – Wi-Fi JTM infrastructure 

 

 Appendix C – Wi-Fi v Bluetooth Information 

 

 Appendix D - Network Operation Overview (faults, congestion) 

 

 Appendix E – Network improvements (strategy development) 

 

 Appendix F – Mobile Application Scope 

 

 



 

4 | P a g e  
 

Warrington Integrated Transport System (WITS) 

DfT Co-operative Intelligent Transport Systems Funding Competition  

(May 2016) Final Report 

Warrington Borough Council      31/05/2018 

 

Introduction 

Warrington Borough Council (WBC) have started undertaking a transformation with 

the goal of creating a ‘Smart Travel City’ to support the economic growth ambitions, 

reduce delays and improve air quality.  

The Warrington Intelligent Transport System (WITS) project has combined real-time 

journey information with the latest Wi-Fi and ‘smart devices’, (mobile phones and 

modern vehicles with integrated wireless communications) to develop network 

strategies to allow them to manage the highway network more efficiently using their 

Urban Traffic Management and Control system (UTMC).  

The system will provide real-time information to the general public and businesses 

via on-street information displays, interactive web pages, social media and an 

innovative local mobile phone app that is freely available on the internet or via iOS or 

Android mobile friendly operating systems. 

The project has run from April 2017 until March 2018 and has been delivered by 

WBC UTMC team with support from WSP and suppliers, including Siemens and IDT. 

The project will cover the key corridors within the Borough of Warrington namely the 

A49, A57, A574 (Birchwood Way) and A50. 

Critical pinch points or ‘hot spots’ on each of the key corridors were identified by 

using the journey time data collected in real time which enabled WBC to target 

critical junctions for improvement, to increase reliability and reduce journey time 

across the corridors. The Journey Time Monitoring (JTM) capabilities now allow 

WBC to quantify these improvements using the various detectors installed around 

the borough. 

Utilising the latest technology within this scheme has enabled WBC UTMC to be 

more efficient and dynamically manage the network, giving substance to already 

known journey time problems and indicating where there are unforeseen delays. 

Subsequent analysis would allow interventions to be deployed based on actual 

congestion, additional to daily timetabled plans and SCOOT control.  

This report will capture the whole project and tell the story behind Warrington 

Borough Councils WITS project summarising how the aims and objectives have 

been met by the scheme. 



 

5 | P a g e  
 

Executive Summary  

In order to achieve WBC’s vision for a Smart Travel City and support the economic 

growth of the town the following objectives needed to be completed to deliver the 

WITS project: 

 Smart Common database linking all the UTMC systems together. 

 Journey Time detectors deployed on-street to provide real time information. 

 Strategy management solution for key junctions on the WBC network. 

 Information distribution via on street displays, mobile application, webpages 

and social media. 

WBC’s UTMC team have upgraded their Common Database to a new smart system 

which integrates new/old technologies providing flexibility within the managed 

network. This system combines the UTC, RMS, fault monitoring, VMS and car park 

systems all in one place ensuring efficient operation of the network. 

In order to collect and monitor journey time information, Wi-Fi journey time 

monitoring units have been installed to allow Warrington to utilise existing 

equipment, expand their current network coverage and reduce on-street equipment 

to maintain. Comparing the information obtained against Bluetooth technology, Wi-Fi 

captures are much higher than Bluetooth. However, there is little difference in the 

number of matches between the two technologies. In conclusion either technology 

can be used to obtain the information subject to infrastructure requirements. 

Following a full system and on-street equipment audit, strategies have been 

developed both for daily operation, incident management and information outputs 

such as VMS. Comparing journey information from Basemap and current Wi-Fi JTM 

data, the results suggest there has been an average journey time saving of 30% 

during the evening peak on the A49 northbound route out of Warrington.  

Warrington intends to publish information to VMS, webpage and social media via the 

common database. All the information published is collected by WBC and processed 

in the common database. Road users will have live feeds of journey times across 

Warrington’s network, with a view to roll out even more information in the future. This 

information distribution will allow road users to make informed decisions to avoid, 

where possible, already congested links. 

Despite time constraints, Warrington has still managed to develop strategy 

improvements on a single corridor; however, if additional funding was available this 

could be rolled out across all the key corridors. Warrington also intends to 

incorporate Highways England information, Road work information and air quality 

information into their common database funding dependent. 
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Aims/Objectives of the Project 

Warrington Borough Council has a vision to create a smart intelligent network in 

which both transport and developments can flourish. This will allow for economic 

growth within the Borough, providing employment, homes and a fulfilling lifestyle. In 

order to ensure this is achieved, the transport network needs to be managed 

effectively to allow easy cross Borough travel, and the WITS project intends to aid 

this vision. 

Methodology 

The upgrading of the WBC UTMC common database has been completed and now 

incorporates a hosted system. It has integrated the various sub-systems used for 

managing the network into one place allowing easy access by the operatives. It has 

also allowed the management of the network to be performed from any computer 

with internet access from anywhere in the world. 

Details of the sub-systems that have been integrated together can be found below: 

 Urban Traffic Control (UTC) – Warrington BC operate a Siemens Hosted UTC 

system as part of a larger Stratos (UTMC) system. This provides strategic 

management and traffic control including the monitoring of sub-systems. 

 Remote Monitoring System (RMS) – This soon to be obsolete system features 

monitoring and fault reporting via PSTN/GSM networks, allowing the most 

cost effective communications for traffic signal sites isolated from the UTC 

network which do not require coordination with other signals. 

 Variable Message Sign (VMS) – Warrington BC has 20 signs displaying non- 

dynamic information messages set manually via the UTMC control room. 

 Car Park systems – To date, Warrington BC has 3 car parks (2 x IDT and 1 x 

Skidata) providing real-time occupancy data. It is intended that this data will 

be relayed to the public via 25 x existing Car Park Guidance Signs (CPGS) 

showing number of spaces available.  

In order to enhance these systems further, journey time monitoring devices and 

associated software will feed information back to the common database via on-street 

detection, allowing it to be processed and outputted in a user-friendly format. 

WBC’s UTMC engaged with several companies with regards to options in obtaining 

information from on-street back to the common database. Initially Bluetooth was the 

preferred method of detection, as this was the only available means of obtaining the 

real time data required to be fed into Stratos, at the time of the bidding process. 
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It was soon identified that the existing Integrated Design Techniques (IDT) iMesh 

wireless system already in situ could potentially be adapted to acquire this 

information. IDT are the main supplier for WBC’s wireless equipment which covers 

the majority of Warrington’s network. The Wi-Fi solution provides key benefits over 

Bluetooth technology as discussed below. This solution also creates an opportunity 

to expand the network where there is limited coverage as the majority of the 

infrastructure on the key corridors is already in place. 

Like Bluetooth monitors, IDT routers can collect the same information from Wi-Fi 

devices in a UTC format. The key advantages of this approach are as follows: 

 Provide both communications to traffic signals and data capture with no need 

for separate units. 

 Routers already on-street just require firmware download (additional routers 

required to ensure complete coverage in both directions). 

 Wi-Fi system has increased captures over Bluetooth technology. 

 Reduce time for deployment as some equipment already on-street. 

 Less equipment/types to maintain in future years. 

In agreement with the Department for Transport (DfT), and in order to validate any 

advantages/disadvantages Wi-Fi offers over Bluetooth, 2 x Bluetooth units are to be 

installed alongside the Wi-Fi units. This will be used to provide a comparison 

between the two technologies. 

Warrington Borough Council UTMC has appointed WSP to support the delivery of 

the scheme as outlined in the bid. 

Five IDT Wi-Fi sites have been tested to ensure the data produced can be utilised 

and is valid. A validation exercise was carried out to test the accuracy of the data 

produced and in order to get the data back into the common database, a system 

interface will be developed by Siemens for Stratos. A deadline of October 2017 to 

receive the live data feed within the database had been set. This deadline followed a 

meeting between WBC UTMC, Siemens and IDT on April 28th to discuss the data 

source and feed into Stratos. 

In order for information distribution to be targeted correctly, focus groups with the key 

network influences were organised. This was to enable a mobile application scope to 

be produced, which in turn would be used to develop a mobile friendly web-site with 

a key goal to inform road users of Warrington’s current network operation. With the 

intention to reduce demand in concentration allowing improved journey time and 

reliability. Information regarding the scheme and purpose of the mobile web-site was 

sent out to the following stakeholders and feedback used at workshops held at the 

end of June 2017. 

 Council staff 

 Hospital staff 

 Taxi drivers 

 Distribution Companies 
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 Police 

 Fire 

 Network Warrington 

In order for strategies to influence the network, a greater understanding of the 

‘congestion hot spots’ was required. Basemap data from 2016 was used as a 

benchmark for journey time and this allowed for critical network problems to be 

identified.  

Reviewing the extracted Basemap data, it was noted that there are a few areas in 

which data is not available. Where this data is unavailable it was excluded from the 

analysis and evaluation. 

Data was collected for each of the key corridors which provide access to 

Warrington’s town centre. The data has been used to assess the impact of the 

interventions and this is described later in the report. 

It should be noted that Warrington is a live network and, as such, schemes will be 

active during the year and again where this affects the corridor performance this will 

be excluded from the evaluation process. 

Most of the key corridors which access Warrington’s town centre rely on SCOOT as 

a method of control. Before any strategies could take place a full audit of the UTC 

systems on these corridors was undertaken. 

Following this audit process there were a number of issues which required resolution 

before the network could be adapted. This involved the following changes: 

 SCOOT loops re-cut. 

 Count functions activated. 

 Check list of UTC timetable. 

 Check list of all casts. 

 Fall back modes validated. 

 Detection working effectively. 

 No current faults. 

 

The Idea… 

The WITS project started with a simple question “How do we inform road users of 

congestion on the network?” in order to allow people the option to avoid an already 

congested network and therefore reduce traffic demand across the Borough. 

WBC’s UTMC answer to this question was via Variable Messaging Signs (VMS), 

which are located on the network around Warrington for inbound traffic only heading 

to the town centre by the main corridors. 

The key problems with VMS are as follows: 

 Expensive to purchase. 
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 Expensive to maintain. 

 Hard to locate. 

 Often inbound location. 

 Poor target audience. 

 Old Technology. 

Given the disadvantages of VMS another solution was required in order to reach 

more road users, with the goal for them to make informed decisions on the 

Warrington network and reduce traffic demand. 

Producing information via a webpage or a mobile application was an obvious 

solution, given how the general public use technology in their everyday lives. 

Warrington looked into the process of providing this service and this was considered 

to be a step in the right direction. 

Before the information could be published it needed to be collected and processed. 

Initially Bluetooth technology had been used elsewhere in the country to collect this 

journey time information and processed by a common database. 

This process became the starting point for the WITS project. 

Assumptions 

 Basemap Data is accurate and has been validated as sourced from the DfT 

and this would be the foundation for journey time evaluation. 

 Stratos interface has been fully developed and tested ready to roll out as a 

customer product. Any delay with the product would cause delay to the 

project. 

 Wi-Fi JTM sites were not limited to a specific number and as many sites that 

could be purchased within the funding available could be put online. The back 

office had been developed to a level in which it could handle the volume of 

data to avoid delay to the project. 

 Technical resource was available to assist in the delivery of the project; any 

lack of resource would lead to delay in the project. 
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Technology and Equipment 

Warrington’s WITS project includes the following equipment: 

 Common Database Stratos 

o UTC System 

o Remote Monitoring System 

o Fault reporting system 

o Journey Time processing module 

 Journey Time Monitoring iMesh 

o Router 

o ADSL Line 

o Repeaters 

 Information outputs 

o VMS 

o Webpage 

o Mobile app 

o Social media 

Other equipment and systems are used by Warrington but are not mentioned as they 

were not part of the project. For a full overview of the UTMC Structure see Appendix 

A. 
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Results/Outcomes 

In order to achieve WBC’s vision for a ‘Smart Travel City’ the following objectives 

have been accomplished or are in the process of being delivered: 

Smart Common database linking all the UTMC systems together 


Journey Time detectors on-street to provide real time information 


Strategy management solution for key junctions on the WBC 
network 



Information distribution via mobile application, webpages and social 
media 



 

Each of the deliverables will be assessed below, detailing issues and lessons learnt 

as well as the successes and improvements to the Warrington network focusing on 

the aims and objectives. 

Stratos (Common Database) 

Siemens Common Database, known as Stratos, has been the foundation in which 

UTMC can combine all of the assets and tools in order to utilise the information 

effectively.  

Traffic signals module brings an all-new, easy to use, unified user experience 

allowing you to use your UTC, RMS and Stratos monitored junctions from anywhere. 

Traffic Signals 

The 58 sets of traffic signal junctions and 40 pedestrian crossings that could be, 

were migrated to the Stratos system successfully.  

This allows the user to identify the signal location and SCN quickly with the benefit of 

a background map. Each individual site has data available to allow the user to 

identify the status of the site, for example: 

 Location address. 

 Current Faults and severity. 

 Remote handset capability. 

 UTC mode, SCOOT, MOVA, UTC etc. 

 Current plan. 

 Controller Type. 

Prior to the WITS scheme this data would have been stored in the UTC system or 

traffic signal controller and would require the user to have a good knowledge of the 

system commands in order to access the information. The presentation of the data 

allows the user to access the information quickly and is fairly intuitive. 
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On street the migration from traditional dial-up RMS to secured IP Stratos monitoring 

combining the new Stratos Outstation, with plug and play connectivity, includes 

support for remote firmware upgrades. 

Wi-Fi v Bluetooth 

In order to ensure Warrington delivers accurate and reliable journey time information, 

a comparison study has been made against Wi-Fi and Bluetooth JTM data. A busy 

link on the A49 between the junctions of Winwick Road/Long Lane and Winwick 

Road/Cromwell Avenue, of approximately 700m in length, was used as a test site 

where both Bluetooth detectors and Wi-Fi detectors were placed adjacent to each 

other. 

 

Using the existing iMesh system for JTM was identified early in the project as an 

alternative to Bluetooth sensors. The iMesh system was previously installed in 

Warrington and completed in 2016 to reduce the communications costs, by reducing 

the number of rented lines required to the traffic signals from 79 private circuits, to 10 

ADSL lines, which in turn supplies communications to 68 signals, now increased to 

90 with RMS sites also being converted to iMesh. It is worth noting that private wire 

circuits will become obsolete from 2020, i.e. no longer supported by BT. 

The total number of iMesh routers installed is 90, with each unit capable of JTM via 

the associated antennas. Note each router is capable of 1 x JTM. 

The original idea was to use Sapphire JTM detectors, this technology utilises 

Bluetooth to provide real-time journey information, an essential element of any traffic 

management system and invaluable to the operator in a traffic control centre to 

ensure optimal network operation. 
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This type of technology is commonly found in mobile phones, aftermarket 

accessories, in-car communication and audio systems. 

The detectors are simple to install and compact, minimising street clutter. Once 

installed, the equipment sensitivity is tested and adjusted using a laptop. 

The systems work by using a series of roadside detectors, typically mounted and 

powered via the traffic signals. The device records the unique MAC address of any 

transmitting device and then sends this back to the Siemens JTM software to be 

processed. Once processed, the MAC address data is destroyed for data protection 

purposes. 

The device has two sets of criteria, captures and matches. An individual detector 

captures any Wi-Fi device within range and sends it to the instation until it is 

matched further downstream. If the capture at one location is not seen at another 

location, i.e. a match, then this data is discarded. If a match does occur then a 

journey time is processed. 

Initial issues with the amount of data from the detectors, particularly at the junction of 

Winwick Road/Long Lane, were identified by Siemens. The amount of data being 

detected was too much to process by the Siemens JTM software. The Wi-Fi signal 

strength was reduced in order to prevent too many devices being detected. 

Another issue was the positioning and installation of the Wi-Fi detectors, which was 

constrained, as the device had the primary function of providing communications to 

UTC sites as part of a multipoint wireless network. 

As the Bluetooth devices are solely used for the JTM the positioning can be 

optimised in the area where the best matches can be achieved. 

Existing iMesh for communications was used as it has JT capabilities and doesn’t 

require any additional equipment, i.e. Bluetooth device and antenna. 

The decision to use Wi-Fi instead of Bluetooth presented us with the opportunity to 

compare data from both sources. As Wi-Fi JTM has not yet been tested elsewhere in 

the country, this was considered to be an essential validation exercise. 

Further information about the WiFi JTM Infrastructure can be found in Appendix B. 
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Graph showing Captures for Wi-Fi and Bluetooth 

 

Graph showing Matches for Wi-Fi and Bluetooth 

 

The Graphs show Wi-Fi capture count over a typical day is significantly greater than 

Bluetooth. A reason for this is due to the number of devices which pass through the 

network that have Wi-Fi switched on and not Bluetooth.  

The Wi-Fi data shows a trend which compliments traffic behaviour throughout a 

typical day on Warrington’s network. Bluetooth however has a flatter profile of 

captures and doesn’t show a trend at all. 
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Through the processing done by the common database these captures are then 

matched together in order to produce a journey time. The match comparison shows 

that even though Wi-Fi has significantly more captures than Bluetooth, the match 

rate is around the same. 

It can therefore be concluded that Bluetooth and Wi-Fi technologies are very similar 

in the results and the benefits are in the infrastructure on-street. Warrington was able 

to combine their current iMesh infrastructure alongside JTM units and still produce 

great results compared to Bluetooth. Full details of each technology and the 

comparison can be found in Appendix C. 

Strategy Development 

Since the new common database Stratos has been implemented, it has allowed for 

dynamic strategies to be developed to adjust / alter signal timings in order to 

manipulate the network to benefit all users. Stratos utilises various triggers which 

can be by one of the following: 

 Flow. 

 Speed / occupancy. 

 Time. 

 Day Type. 

 Active Time. 

 Journey Time. 

 Saturation. 

 Congestions. 

 Air quality. 

 Car Park. 

 Cycle time. 

Using these triggers, actions can then be taken to mitigate the problems before they 

arise. Often signalised junctions have queue detection but the idea is that a strategy 

will intervene before the queue appears. A full list of example strategies can be 

found in Appendix E. 

The main goal for the strategy development was to reduce journey time by 5% on 

the key corridors. Given the limitations mentioned later in the report, it was decided 

to make the A49 corridor the primary focus, as it is the main route into Warrington 

town centre from the North and is one of the most congested routes. 

Three types of strategies were implemented on the corridor and these are as follows: 

 Daily operation. 

 Incident management. 

 VMS Outputs. 

Daily operation strategies consisted of normal interventions required each day 

depending on traffic condition. Each junction on the A49 from Winwick Link (start 
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junction) to Cockhedge Roundabout (End junction) was reviewed in detail to 

understand the problems and solutions were developed. The junctions had different 

forms of control but most ran SCOOT operation throughout the day. 

Incident management strategies are interventions when a problem appears on the 

network which is not seen on a daily basis and requires additional work to manage. 

During the project there was a major scheme being built on the M62 Junction 8 

which required manual intervention when queues appeared. This has ultimately been 

automated through a strategy. 

VMS output strategies involved setting and displaying information related to 

Warrington’s network on the signs around the Borough. These were set up such that 

they would be automated for 90% of the time with manual intervention only when 

required. 

In order to assess whether these strategies have improved the network, data has 

been taken from Basemap and the JTM in stratos to compare 2016 network 

performance against 2018 now these strategies are in place.  

Graph showing Basemap JT Feb 16 against Wi-Fi JTM Feb 18 Am Peak 
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Graph showing Basemap JT Feb 16 against Wi-Fi JTM Feb 18 Pm Peak 

 

The graphs above show a congested link of the A49 going northbound between the 

junction of Kerfoot Street and Long lane. The link in question suffers from congestion 

in the evening peak as traffic leaves Warrington Town centre. 

The graphs show there is minimal improvement or delay in the morning peak and is 

very close to free flow conditions. However in the evening peak there is a significant 

improvement on the link which can be quantified as a journey time saving of 15% on 

average over the peak. It is also worth noting the journey time doesn’t start rising 

until 30 minutes later now the strategies are in place. 

The same analysis has been done across the whole route on the A49 northbound 

from the town centre to Winwick link north of the M62. 
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Graph showing A49 Northbound route Basemap Feb 2016 against JTM Feb 2018 

 

Graph showing A49 Northbound route Basemap Feb 2016 against JTM Feb 2018 

 

The evening peak shows a great improvement with an average journey time saving 

of 30% across the whole route going northbound on the A49. This is a massive result 

and a lot higher than was predicted. Warrington intends to apply this same process 

to the other corridors to try and achieve a similar result. 
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Mobile Application 

One of the key aims within the WITS project was to publish information to the public, 

with the intent that road users could make informed decisions to avoid congested 

links on the network by adjusting their route of travel. This influence in traffic demand 

on the network would ensure the network can be managed without reaching flow 

capacity. 

During the procurement process it was identified that for the requirements of 

Warrington Borough Council a mobile application would not be suitable. Instead a 

website (URL) which can be accessed by both computers and mobiles with different 

views for different devices was agreed. The mobile application scope can be found in 

Appendix F. 

Summary of Website Development 

Warrington UTMC is looking to develop a desktop website and mobile phone website 

for local commuters. Real time journey information will be provided to mobile users 

on strategic corridors, with the aim of reducing traffic congestion and/or increasing 

journey time reliability. 

The app development will be developed over 4 key phases as follows and in 

accordance with the Government Digital Design Service : 

1. Discovery 
a. Benchmarking. 
b. Data Sources. 
c. Problem Statement. 

2. Scope 
3. Development 

a. Requirements. 
b. Design. 
c. Build. 
d. Test. 
e. Deploy. 
f. Maintain & Support. 

4. Monitoring 
 

Discovery 

During the discovery phase existing journey information will be benchmarked, data 

sources determined and the problem statement defined. 

Benchmarking of existing journey information will allow the impact of the website, 

hopefully positive, to be measured against existing traffic conditions. Data from key 

strategic corridors must be recorded, assessed and analysed over significant time 

periods. This will include typical working weeks, holiday weeks, morning and evening 

peaks, inter-peak, weekends, public holidays, inclement weather, sporting events 

and other cyclical traffic events of significance. The output of this analysis will be a 

https://www.gov.uk/service-manual
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predictive model of normal traffic congestion and journey times adjusted for everyday 

events. Actual traffic congestion and journey times can be used to subsequently 

validate this predictive model, prior to intervention by means of app deployment. 

The data sources that provide real-time journey and traffic information must be 

determined and documented. This will include the data source, nature, frequency, 

availability or service level agreement, accuracy and data dictionary definitions. Any 

caveats or considerations for data sources will also be determined, such as 

monitoring the availability of data sources, quality check procedures, and general 

suitability of the data source for the life of the programme. The output will be a list of 

suitable data sources that can be used by the app to measure actual current traffic 

congestion and journey times, which can then be compared against the benchmark 

predictive model to determine what, if any, intervention is appropriate. 

The problem statement will be defined by working with representatives from the end-

user audience of the app to determine what problems the app can solve for them. 

Workshops, interviews and surveys may be used to gather the required information 

for this step. The problem statement will include the appropriate information 

interventions needed to alter travel patterns; working within the constraints end-users 

may have with their travel requirements.  The output will define the audience of the 

app and how travel information interventions need to operate to benefit the end-

users. 

Scope 

During the scope phase documentation will be produced that defines the website 

based on outputs from the discovery phase. It will include all of the business 

requirements of the app, as well as non-functional requirements such as target 

platform (iOS/Android) and branding. Stakeholders will review and approve the 

scope documentation prior to the commencement of the development phase. 

Development 

The development phase begins by translating the business requirements in the 

scope documentation into technical requirements, user stories, wireframes and 

graphic design elements. The resulting requirements will feed the technical design 

stage, which in turn supports the build and test stages. Upon completion of a 

candidate release, feedback from stakeholders will be elicited, allowing for cycles of 

iterative feedback and improvement. A pilot, trial run or limited deployment of the app 

may be used for further feedback before general release during the deployment 

stage. 

Monitoring 

Post deployment support and maintenance activities will ensure that the app 

continues to serve its target audience. 
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Post deployment app usage and analytics information will be combined with the 

benchmark predictive and actual traffic congestion / journey time information to 

measure and monitor the impact of the interventions. 

Currently the release of the app has been delayed due to a problem with the data 

feed from Stratos to the website server, and its release will not coincide with the 

completion of the WITS project. However, the developer has provided the following 

update and below image of the beta website: 

 WSP have released their beta version for testing and feedback after some 
challenges accessing the requisite data sources from the provided feed. 

 

 Initial feedback is that the web application in its various forms 
(desktop/kiosk/mobile browser) is impressive, very comprehensive and 
exactly represents the expectations.  

 

 WSP have received some initial comments which relate to minor textual 
tweaks, clarifications, a dynamic, scalable map (rather than the current static) 
within the desktop/kiosk version, user navigation improvements and some 
remaining issues with the data feed, and in particular  “zero” times in the data 
feeds need to be investigated with Siemens and how the application should 
respond. 

 

 It is the intention that these comments will be discussed and, if deemed 
appropriate, resolved in the coming weeks and a release candidate deployed 
in the coming weeks. 

 

 

A revised report will be issued once the website has been completed and deployed 

to the network users. Following the deployment, monitoring and feedback from users 



 

22 | P a g e  
 

will be received and change updates made to ensure it remains informative and 

useful for the needs of the users. 
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Limitations 

Time 

There was an original delay in the announcement and securing of funding which 

meant the original programme was cut from 24 months to 12 months putting a tight 

time constraint on the delivery of the project.  

System Audit 

The system audit process was completed to ensure both the on-street equipment 

and systems were working as intended. This required going through every single 

junction on the key corridors, reviewing all documentation and checking all inputs. 

Procurement 

Warrington had some issues regarding the mobile application tender, due to it being 

a bespoke element of the project and something that had never been undertaken by 

the local authority before. However, the rest of the work was secured through 

maintenance contracts or existing frameworks making the process relatively smooth.  

Software Development 

The Wi-Fi JTM had never been processed before and required major software 

development and fine tuning in order to get appropriate outputs. This required 

constant contact and progress updates with suppliers throughout the project. This 

was an unforeseen addition to the project and Warrington has 97% of the Wi-Fi JTM 

running and profiling data. 

Major Traffic Schemes 

During the project there have been several major highway schemes being delivered 

which had large impacts on the network. Traffic therefore adapts to these conditions 

and diverts onto other routes which normally would not be so congested. 

The M62 Junction 8 improvement scheme was being delivered throughout the 

duration of the project and it was calculated that approximately 500 extra vehicles 

per hour were diverting through M62 Junction 9 down the A49 on a single right turn 

movement. 

The new Mersey Gateway toll also meant that traffic was diverting through 

Warrington town centre to avoid congestion and fees. This had a big impact across 

the Bridgefoot Junction and all associated junctions on that route. 
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Practical Application 

The WITS project has highlighted several aspects which could be rolled out across 

the country to help other local authorities manage their network with greater 

efficiency. Below outlines the key requirements to ensure a good network 

management system: 

On-street 

Starting from the ground up the following equipment needs to be installed and 

maintained: 

 Detection. 

 IP Based Controller. 

 IP Based OTU. 

 Communication to instation via ADSL, Wi-Fi or 4G. 

It is recommended that a system holds all of the required information for each site 

such as TR2500 specifications, drawings, and communication documentation. 

Control Systems 

In order to monitor and control the traffic signal sites remotely the following systems 

are required: 

 UTC Systems. 

 SCOOT. 

 Remote monitoring system. 

Common Database 

The key element of a manageable network is an IP based Common database to 

ensure you have control of all the sub-systems and information from a single source, 

that can be accessed from anywhere in the world via the internet. 

Information Collection 

In order to manage the network effectively the following information is required to 

allow strategies and optimisation of the network to take place: 

 Journey time information. 

 Air quality information. 

 Highways England information. 

 Road work information. 

Outputs 

In order to ensure that all network users are aware of any issues or incidents the 

following systems are required to maximise the target audience: 

 Variable Messaging Signs. 

 Webpages. 
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 Mobile application. 

 Social media. 

Network Maintenance 

To ensure all the above systems are kept in working order it is recommended that an 

IP based fault system is used to ensure any problems can be tracked and monitored 

from the start to completion. 

Summary 

No matter the size of the network, whether it’s a limited number of sites or 1000’s of 

sites, this same approach could be rolled out across any network. Once the local 

authority has this information and control available on their network, the information 

could be shared and made available to others, including Highways England (HE). 

Sharing information and having access to other sources of data will allow a greater 

understanding as to what is happening on the widener network, reacting together in 

finding a common solution. 

This joined up approach will allow the industry to target congestion and network 

management as a large singular entity with the same goals. 
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Next Steps 

Warrington’s intentions are to continue to develop WITS to ensure their systems are 

constantly updated with new technology and functioning as efficiently as possible. 

The following items are Warrington’s goals/targets going forward: 

 Expand the iMesh network including Wi-Fi JTM units across the Borough to 

ensure full coverage. Introduce more units on current corridors specifically 

between junctions in order to highlight problems on the network in more detail. 

 Transfer all RMS sites over to UTC. 

 Purchase Bluetooth JTM units for isolated rural areas with no access to ADSL 

lines and utilise 4G communications where possible. 

 Purchase the disruption module within Stratos (common database) to allow a 

direct feed from Highways England and push out additional information. 

 Roll out air quality detectors and use the information to aid traffic flow and in 

return reduce air pollution. 

 Combine the road work permit system into the common database to 

automatically inform Stratos of journey time disruptions. 

 Look at network optimisation and strategies on all corridors and routes across 

Warrington. This will require a full audit of the UTC system, each junction and 

associated documentation. 

 Combine different modes of control, utilising MOVA during off peak situations 

and only allow SCOOT to take over when large platoons are on the network. 

 Develop strategies for motorway closures and major diversions. 

In order for Warrington to carry on developing WITS additional funding is required to 

achieve their goals and get a step closer to a smart city. 

Task Sub Task Cost 

Extend iMesh Equipment purchase and 
install A57 East 

£20K 

 Equipment purchase and 
install Chester Rd 

£10K 

 Equipment purchase and 
install Omega South 

£30K 

Strategies System audit £40K 

 A49 South corridor £15K 

 A57 West corridor £15K 

 A57 East corridor £15K 

 Birchwood Way £15K 

 Motorway incidents £15K 

Bluetooth Several units for rural 
areas 

£50K 

Air quality  Stratos module £5K 

 Detectors £50K 

  £280K 
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Conclusion 

Warrington Integrated Transport System (WITS) is a great success. It allows the 

WBC UTMC staff to have full control over their network with live accessible 

information coming into the common database every five minutes. 

Operational personnel have greater response times to network problems and have 

automated interventions at their disposal. This allows them to focus more on network 

optimisation and less time on monitoring. When an issue appears on the network 

they have concrete data to report to the public via several different methods. Further 

details are in Appendix A. 

In reviewing the network in terms of priority for replacement schemes and junction 

improvement schemes, WITS allows WBC UTMC personnel to specify critical pinch 

points within the network based on journey time data. 

Following any schemes, data can be collected and analysed to assess the impact of 

the scheme as to whether it was successful or not. Any improvements can be 

quantified allowing WBC UTMC personnel the ability to justify further schemes. 

Feeding information out to the public is an essential part of managing the network as 

this allows road users to either appreciate the situation or avoid if possible. The 

WITS project has made it possible to target a high proportion of network users by 

utilising different platforms and technologies. 

Combining all the elements of the WITS project gives Warrington Borough Council 

the necessary tools, adaptability and flexibility to control and manage their network 

as efficiently and effectively as possible. 
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APPENDIX A – UTMC New Structure 

Operational Changes / Summary 

Operator comments on the new infrastructure: 

 Remote accessible, easy to work from home or from anywhere in the world. 

 Strategies are more user-friendly enabling efficient working.  

 Enables VMS signs and traffic signal strategies to run depending on all sorts 

of variables such as; traffic congestion, flow, time of day, etc. 

 Less reliant to view CCTV which is now a secondary source of information 

with Stratos being the primary source. 

 Historic information is readily available to review for Weekend/Bank Holiday 

traffic flows, which is easy to extract and formulate reports. 

 The profile information is very good when comparing flows, and it also 

updates its profile information constantly, which helps when reviewing the 

traffic congestion as a whole.  

 Incident notification period is much quicker, helps to alert the operator as the 

queues are forming, rather than when they visually see the queues on the 

CCTV. 
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Intended Developments 

WBC UTMC intends to include the following sub-systems within Stratos in the future: 

 Highways England feed. 

 Neighbouring Local Authority feed. 

 Air quality information. 

 Road permit system. 

 Bus operators system. 

WBC UTMC also wish to expand their Wi-Fi JTM network and make it more resilient 

to communication ‘drop outs’. This will be done by re-routing communication through 

a different backhaul when a failure occurs on an ADSL line. 

Converting Remote Monitored sites (RMS) onto UTC is also part of WBC’s UTMC 

goal, to ensure control and monitoring ability across the entire network. 
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APPENDIX B – Wi-Fi JTM infrastructure 

 

Image of ADSL Locations 

 

Image of UTC Junctions and Pedestrian Crossings 

 ADSL Lines 
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Image showing Wi-Fi and Bluetooth JTM units 

 

Image showing Captures at a single Wi-Fi JTM 
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Image showing Wi-Fi JTM link inbound on A57 between David Lloyd Junction and Pink Eye Roundabout 

 

Image showing a Journey Time Route on A49 southbound from Winwick Link to Cockhedge Roundabout 
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APPENDIX C – Wi-Fi v Bluetooth Information 

IDT iMesh 

The total number of iMesh routers installed is 90, with each unit capable of JTM 

via the associated antennas. Note each router is capable of 1 x JTM. 

                           

IMAGE OF iMesh antenna and router  

The antenna to the left is a wireless receiver to allow the mesh network to 

communicate from junction to junction via one ADSL line. The router to the right 

is the “brain” of the system and is what captures the Journey Time information. 

More information can be found on the IDT website. 

 

Image of ADSL locations 

The ADSL locations are where all the wireless feeds back into the core internet 

which is how the information then gets received at the instation and into the 

common database. 

 ADSL Lines 
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Siemens Sapphire Bluetooth JT Detector 

The Sapphire JTM detector utilises Bluetooth technology to provide real-time 

journey information, an essential element of any traffic management system and 

invaluable to the operator in a traffic control centre to ensure optimal network 

operation. 

This type of technology is commonly found in mobile phones, aftermarket 

accessories, in-car communication and audio systems. 

The detectors are simple to install and compact, minimising street clutter. Once 

installed, the equipment sensitivity is tested and adjusted using a laptop. 

 

IMAGE OF SAPPHIRE 

 

Image showing Wi-Fi and Bluetooth JTM units 
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Graph showing Imesh Capture to Match Ratio 

 
Graph showing Bluetooth Capture to Match Ratio
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APPENDIX D – Network Operation Overview (faults, 

congestion) 

Mersey Street Road Work Closure 

 

Image of Mersey St Wi-Fi JTM on Stratos 

The image above indicates congestion on a link, highlighted in red, which was due to 

a roadworks lane closure shown below in the CCTV images. WBC’s UTMC were not 

aware of the closure, but due to the information provided by the Stratos JTM, the 

operators were alerted to it before the problem could cause any network issues. 
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Once the operators were notified by the Stratos JTM, sequencing of the signals to 

the north of the lane closure, in the form of hurry calls where implemented to allow 

the traffic to clear out.  This early notification enabled the intervention time to be 

minimal and a record of the impact of the closure could be reported back to the Road 

Maintenance team. 

An automated strategy has now be created to provide intervention if this scenario 

happens again. 
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APPENDIX E – Network Improvements (strategy 

development) 

Strategy 1 – VMS Winwick Link to town Centre Live JTM 

The triggers for the JTM strategy can be seen below. The strategy is active 

weekdays and weekends, between the hours of 07:00 and 20:00. This is due to the 

number of accurate matches in the late evening and overnight being reduced, 

causing the possibility of an invalid journey time being displayed on the VMS signs. 

The JT is only updated on the sign when all the links that make up the route have a  

75% confidence value. The VMS signs are updated with ‘live’ JT every 5 minutes. 
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Strategy 2 – Long Lane 

The strategy state diagram can be seen below for the critical node on the A49, 

Winwick Road/Long Lane junction. This junction suffers from sporadic high flows on 

the fully signalised right turn approach on Winwick Road, both northbound and 

southbound. 

 

The triggers for the RT Inbound Clearout in the JTM strategy can be seen below. 

The strategy is active weekdays between the hours of 09:30 and 13:30, Link 

N23111R has greater than 5% congestion for 5mins, the opposing Link N23111C is 

not congested and that the strategy has not been active in the last 15 minutes. 
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Strategy 3 – Winwick Link Daily 

The strategy has a normal operation making minor changes for the AM and PM peak 

periods. However, there is a trigger that can be activated during the PM peak period 

should a northbound queue develop.  

 

 

The triggers for the northbound queue are it must be a weekday, between 10:00 and 

19:00 and either congestion on link N91141F is above 5% for a duration of 10 

minutes or detector flows on D91132 are greater than 106 veh per 5 minutes for a 

total duration of 10 minutes. This trigger changes values in the SCOOT model to 

clear out the queues and give the relavent link greater priority. 
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Daily Operation 

The Stratos common database performs daily strategies ranging from plan selection 

to mode of control changes. With the graphical display on the JTM showing high JT 

data in red it is easy to identify issues on the network. 

An example of this was on the 29th March 2018, where the JT was seen to rise 

rapidly on a critical route through the town. Parker Street to Wilson Patton Street 

operates at full capacity during the whole evening peak period, resulting in any 

incidents causing severe congestion in Warrington and effectively gridlock. 

The below images taken from the Tyco digital CCTV system shows a lane closure 

for gully clearance related to works on the opposite side of the carriageway. 

 

 

The images below show the graphical display from the JTM software, giving a clear 

indication of ‘out of the ordinary’ JT data highlighted in red. Following the 

identification of these unplanned works, the relevant local authority department was 

contacted to be made aware of the issues. The traffic signals were optimised to allow 

additional green time preventing the traffic backing up and blocking the upstream 

junctions, which includes strategic bridges over the River Mersey. 
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Image showing Wilson Patten Street JTM on Stratos map view 

 

Image showing Wilson Patten Street current JTM, profile JTM and matches 

The above represents the incident start time, at 15:00 the JT starts increasing. 15:55 

is the peak where the JT (red line) is 122% above profile (blue line). Once the 

incident was reported, the timings adjusted and then finally the lane re-opened the 

JT was back to normal. Had this not been identified there could have been serious 

congestion into the evening peak period. 
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Incident Management via Automated Notifications 

The Stratos common database can be used in conjunction with JTM to flag ‘out of 

the ordinary’ incidents via the notification service. This enables operators to be 

notified directly and to focus on the areas of interest efficiently, without the need to 

use valuable time continually monitoring the CCTV cameras.  

Example of Automated Notifications 

The scenario occurred at 13:30 on 11th December 2017. A shed load of soil was 

blocking a lane on the A49/Winwick Road. The route had the notification service 

enabled and the message read, Urgent: Link 1.6 A49 had been above 50% above 

profile for 10 minutes. This message was received by the operator and the shed load 

identified immediately on the CCTV cameras and the relevant department notified to 

urgently clear the road before the evening peak period.  

 

 

Image showing Stratos Notification Centre 

The notification centre can be customised by setting limits on the journey time links 

such that once exceeded a message will appear. 
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Image showing Overview on Stratos  

The overview on Stratos allows an operator to see the entire network and 

understand where potential issues are occurring, or if the network is working well at 

a glance. 
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VMS Journey Time Display 

The below image shows the live journey time data displayed on the VMS signs 

relayed to network users on the key routes inbound.  

 

Image showing VMS sign with active JTM updates 
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Car Parking 

To date, three of the town centre carparks have been migrated onto Stratos, 

providing information such as occupancy and number of spaces to the common 

database. Currently the Car Park Guidance Signs (CPGS) shown below only inform 

network users as to whether the carparks are open or closed. It is WBC UTMC 

department’s intention to consider displaying the number of ‘live’ spaces available in 

the future. This will allow network users to make a more informed decision as to 

which carpark may be easier to access and find a space in.  

 
Image showing Car Park sign which is controlled by Stratos 
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APPENDIX F – Mobile Application Scope 

Introduction 

Warrington UTMC is looking to develop an app for local commuters that will provide 

real time journey information on strategic corridors. The aim is to reducing traffic 

congestion and/or increasing journey time reliability. 

This scope document describes an initial pilot version of the app only. After the pilot 

phase Warrington UTMC may choose to proceed with roadmap features or 

functionality in the future. 

Scope of Work 

The scope of work for the pilot includes: 

1. Development of the app 

a. Deliver a requirement specification based on this scope document that 

includes functional and non-functional requirements and is agreed with 

Warrington UTMC. 

b. Designing, implementing and building the app as per the agreed 

requirements specification, consulting Warrington UTMC as needed 

during development. 

c. Delivering the completed app including source code to Warrington 

UTMC by the agreed delivery date (1st December 2017). 

2. Hosting and support of the app 

a. Hosting the app and supporting infrastructure for a period of 4 years 

from the agreed go-live date (1st December 2017). 

b. Providing hosting support and maintenance to ensure continued 

operation and availability of the app during the 4 year hosting period. 

c. Providing technical support for the app to Warrington UTMC staff 

during the 4 year hosting period (excludes non-technical or end-user 

support). 

Data Sources 

The following static / fixed data will be made available: 

1. Maps of Warrington to use in the app will be provided by Warrington UTMC. 

2. Strategic corridors covered by the pilot will be identified on maps by 

Warrington UTMC. 

3. Locations of segments within corridors will be specified by Warrington UTMC. 

4. Names of corridors, travel directions, segments and junctions will be specified 

by Warrington UTMC. 

5. Mapping of corridors, segments and junctions to Siemens Stratos platform 

identifiers will be specified by Warrington UTMC. 
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The following dynamic data will be made available via a feed from Warrington 

UTMC’s Siemens Stratos platform: 

6. Current travel time between the junctions in each segment 

7. Current incidents / accidents including location, start time, planned end time 

and impact 

The following additional dynamic data might be available via a feed from Warrington 

UTMC’s Siemens Stratos platform: 

8. Current traffic density / link colour for each segment 

9. Normal travel time for this time of day / type of day (weekday, weekend, Mon, 

Tue, …) 

In the event that the additional dynamic data is not available via a feed, then 

alternative static data will be provided by Warrington UTMC and periodically 

updated. This will most likely take the form of rules for calculating link colour for each 

segment based on current travel time vs normal travel time; and static reference 

tables with the normal travel times for each segment.  

Technical details and availability of the Siemens Stratos feeds will be provided via 

Warrington UTMC. It is anticipated that the feeds may be based on the Datex II JTM 

schema: http://www.datex2.eu/schema/2/2_3/DATEXIISchema_2_2_3.xsd  

It is expected that the Siemens Stratos feeds will be refreshed every 5 minutes. 

Business Requirements 

The following table contains high level business requirements for the pilot phase of 

the app.  Each requirement has an assigned priority as follows: 

 Must: This business requirement must be met for the pilot to be a success. If 

any such requirement is not met the pilot will be considered a failure. 

 Should: This business requirement should be met but is not absolutely critical 

to the pilot’s success. If this business requirement is not met an alternative 

must be proposed and accepted by Warrington UTMC. 

 Could: This business requirement could be delivered shortly after the initial 

go-live of the pilot if time or dependency constraints prevent delivery before 

go-live. 

 

 

 

 

 

 

http://www.datex2.eu/schema/2/2_3/DATEXIISchema_2_2_3.xsd
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For clarity all business requirements listed below must be met unless agreed 

otherwise with Warrington UTMC. 

 

ID Priority Business Requirement 

BR01 Must The app will work on mobile devices using Safari (iPhone) or Chrome (Android).  

BR02 Should 
The app will work on tablet/desktop devices using Safari, Chrome, Internet 
Explorer, Edge or Firefox. 

BR03 Should 
The app will support the current and previous versions of the Safari, Chrome, 
Edge and Firefox web browsers; and Internet Explorer 11. 

BR04 Must 
The app will display a legal disclaimer page (copy text to be provided by 
Warrington UTMC) before allowing use. 

BR05 Must The app will use branding / styling approved by Warrington UTMC. 

BR06 Must 

The app will list strategic corridor names on mobile devices including: 

 corridor name 

 travel direction names 

 current end-to-end travel time for each travel direction 

 indication if a travel direction has an incident currently ongoing 

BR07 Must 

The app will show details for a selected strategic corridor on mobile devices 
including: 

 the corridor name 

 travel direction names 

 current end-to-end travel time for each travel direction 

 slower/faster vs normal end-to-end travel time difference for each 
travel direction 

 current corridor segment travel times with colour coding 

 indication if a corridor segment has an incident currently ongoing 

 names of junctions 

BR08 Must The app will refresh data automatically every 5 minutes. 

BR09 Could The app will indicate when the displayed data was last refreshed. 

BR10 Must 

The app will pull data from a web server (to be provided as part of the hosting), 
which will pull data from the data sources and cache the results. Under no 
circumstances will the app pull directly from the data sources. The web server 
will cache data pulled from the data sources. 

BR11 Must 
The app will handle up to 1,000 concurrent users with no noticeable 
performance impact. 

BR12 Should The app will monitor usage with Google Analytics. 

BR13 Must 
The app will be available 99% of the time each calendar month. This includes 
the web server providing data, but excludes availability of data sources. 

BR14 Should The app will be maintained outside the peak usage period of 7am to 7pm daily. 

BR15 Must 

The app will use a colour scheme for visual indication of absolute travel times 
measured against inter-peak: no data (blue), free flow (green), busy (amber) 
and congested (red). Fixed threshold values will be provided for each segment 
and corridor. 

BR16 Could 

The app will use a colour scheme (to be proposed) for visual indication of 
relative travel times measured against normal: no data, faster than normal, 
normal, and slower than normal. Fixed threshold values will be provided for 
each segment and corridor. 
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ID Priority Business Requirement 

BR17 Must 
The app will ensure that no personally identifiable information is captured or 
recorded by the app. 

   

BR18 Must 
The app will ensure that the data displayed is appropriately secured against 
unauthorised access or tampering. 

BR19 Should 
The app will allow authorised Warrington UTMC staff to manually 
enter/override incident data. 

BR20 Could 
The app will allow authorised Warrington UTMC staff to manually 
enter/override current journey time data. 

BR21 Could 
The app will allow authorised Warrington UTMC staff to maintain thresholds for 
colour coding of segments. 

BR22 Could 

The app will list strategic corridor names on tablet/desktop devices including: 

 corridor name 

 travel direction names 

 current end-to-end travel time for each travel direction 

 slower/faster vs normal end-to-end travel time difference for each 
travel direction 

 indication if a travel direction has an incident currently ongoing 

BR23 Could 

The app will show details for a selected strategic corridor on tablet/desktop 
devices including: 

 the corridor name 

 travel direction names 

 current end-to-end travel time for each travel direction 

 slower/faster vs normal end-to-end travel time difference for each 
travel direction 

 current corridor segment travel times with colour coding 

 indication if a corridor segment has an incident currently ongoing 

 names of junctions 

 graph plotting today’s current travel times vs normal travel times for 
the type of day for each travel direction 

BR24 Could 

The app will show a map of all strategic corridor on tablet/desktop devices 
including: 

 segments for each corridor colour coded showing either one direction 
or both directions of travel 

 current travel times for each segment either hidden, one direction or 
both directions; OR 

 slower/faster travel times for each segment either hidden, one direction 
or both directions 

 corridor names either hidden or shown 

 indication if a corridor segment has an incident currently ongoing 

BR25 Could 

The app will allow tablet/desktop users to toggle or choose the information 
shown on the map including: 

 segments for each corridor colour coded showing either one direction 
or both directions of travel (toggle) 

 travel times for each segment either hidden, one direction or both 
directions (choose) 

 current travel times or slower/faster travel times (toggle)  
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ID Priority Business Requirement 

 corridor names either hidden or shown (toggle) 

 

Assumptions 

1. Warrington will register and manage the domain name for the app. 

2. Warrington will provide branding and style guide for the app. 
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Mobile Application Wireframes 

The following potential app wireframes were used at a workshop in Warrington to 

solicit discussion. The wireframes and graphics are not representative of what the 

app should look like; they only serve as a guide for what the app could look like. The 

actual design of the app will be confirmed during development. 

 

 
Figure 1: Mobile list screen   Figure 2: Mobile detail screen 

 

Figures 1 and 2 show a potential mobile app wireframe layout; Figure 1 lists all of the 

corridors including name and current end-to-end corridor travel time in each 

direction; Figure 2 shows the details for a selected corridor including name, current 

end-to-end corridor travel time in each direction, faster/slower than normal for end-

to-end corridor travel time, and current travel time between each junction colour 

coded. 
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Figure 3: Desktop screen 

Figure 3 shows a potential desktop app wireframe layout including: a map of 

Warrington with corridors; current travel times for each corridor end-to-end; junction 

travel times for the selected corridor; and charts showing travel times for today vs 

normal. 

 
Figure 4: Horizontal corridor arrows 

 
Figure 5: Vertical corridor arrows 

 

Figure 4 is an enlargement of the corridor segments shown in Figure 3; and Figure 5 

is an enlargement of the corridor segments shown in Figure 2. In both cases the 

junction names are listed, with current travel times and associated colours for each 

segment shown in each direction of travel. 
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Figure 6: Map view 

Figure 6 is an enlargement of the map shown in Figure 3. It displays the corridors 

broken into segments, with each segment colour coded. Samples of different display 

modes are shown: unlabelled corridors; either inbound or outbound labels and 

colours only; both inbound and outbound labels and colours; current travel time; and 

relative travel time vs normal. 
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Figure 7: Graph view 

Figure 7 is an enlargement of the graphs shown in Figure 3. It shows a line plot of 

today’s actual travel times against a background area plot of the typical travel times 

for the type of day (weekday/weekend/Mon/Tue/Wed/Thu/Fri/Sat/Sun). 

 


