
 

 

Second Floor, 1310 Waterside, Arlington Business Park, Theale, Reading, RG7 4SA  T +44 (0)870 333 7101  F  +44 (0)870 333 7131    
E transport@idoxgroup.com   www.transport.idoxgroup.com   www.idoxgroup.com 

 

 
 
 
 
 
 
 
 
 

 
Icarus Fleet 
Management and 
Passenger 
Information Solution 
 

 

 

 

 

 

 

 

Commercial in Confidence 



 

 

© Idox plc Commercial in Confidence Page 2 of 14  

 

Contents 
Icarus Solution .......................................................................................................................................................... 3 

Additional options .................................................................................................................................................... 6 

Driver Messaging ................................................................................................................................................... 6 

Schedule and Headway Adherence ...................................................................................................................... 6 

Vehicle Replay and Trail Vehicle ........................................................................................................................... 7 

Traffic Integration ................................................................................................................................................... 7 

Third Party Data Feeds ......................................................................................................................................... 7 

Incident Detection & Incident Management ........................................................................................................... 8 

Diversions & Road Closures .................................................................................................................................. 8 

Road Closure .................................................................................................................................................... 8 

Diversion Route ................................................................................................................................................ 9 

Control Room Diary ............................................................................................................................................... 9 

Alerts & Alarms .................................................................................................................................................... 10 

Reports ................................................................................................................................................................ 11 

Static Schedules and Printed Timetables ............................................................................................................ 12 

Ideal Timetables .................................................................................................................................................. 13 

Displays ............................................................................................................................................................... 13 

 



 

 

Page 3 of 14  Commercial in Confidence © Idox plc 

 

Icarus Solution 
Idox Transport provides a core suite of products to deliver the Fleet management solution to transport operators 
large and small. The product is based around the Real Time Passenger System through the Icarus product, 
linking directly with Argonaut, the Unified Transport Management & Control System.  

More recent versions of ticket machines come equipped with both GPS cards and modems. Idox Transport is able 
to link in to this equipment using industry standard protocols to read and receive information directly, without the 
need for any additional hardware. As a result of this very simple and low cost approach, Idox Transport is able to 
offer a core entry level Icarus for every ticket machine. The only requirement is the installation and payment of a 
data only SIM contract with a telecoms provider or through Idox Transport. 

Once the ticket machine has been upgraded with the SIM and then configured to work with Idox Transport’s 
Icarus solution, the data would automatically flow to Icarus central architecture. Alternative black box solutions are 
available without the need for a ticket machine upgrade if required.  

 

From any internet access point (mobile, tablet and desktop), users would have access to two key features of the 
core Icarus solutions:  

- Access to vehicle location in real time 
- Basic report for the vehicle position updates  

All of Idox Transport’s products are fully web based and can be accessed through any internet enabled computer 
or device. Access is controlled through different roles and passwords which means a user is only able to see 
vehicles which they are responsible for. 

  



 

 

© Idox plc Commercial in Confidence Page 4 of 14  

 

Real time location - Once logged in, a user is able to view the real time location of all vehicles within the fleet 
which are on the Icarus system. A typical screen is shown below:  

 

Users are able to search for a particular fleet number using the inbuilt search facility on the table.  

 

On successfully finding the required vehicle, the user can quickly centre the map and then follow the vehicle 
through the network.  
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Vehicle Positions Report - is also available as a monthly report delivered to a specified email address. This 
report has been proved many times to be acceptable to accountants and other financial parties as acceptable 
justification for any uplift in fuel duty rebate as a result of the legislation on such matters.  

Reports are delivered in Microsoft excel format allowing for the data to be included in to a larger delivery of 
information as required. An example of a report is given below.  
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Additional options  
Idox Transport’s Icarus solution is much more than a simple tracking solution for operators. Additional options are 
available for upgrade at any time as part of the overall solution, without the need to re-visit any vehicles or spend 
any more money on hardware. A flavour of these options include:  

Driver Messaging  
Without the need for any radio equipment, Idox Transport enables bi-directional messaging between vehicles and 
the centre using short text based messages. Vehicles may be selected based on a specific driver, shift number, 
service, route or region, district, locality, or simply select all the ETIMs for messaging. Messages initiated from 
drivers appear within the Icarus tool bar and can be accompanied by audible alerts. 

 

Schedule and Headway Adherence 
Icarus is able to take the information received by the ticket machine and match this information to a specific 
journey. With the real time position updates then given, the exact lateness or earliness of vehicles can be 
pinpointed in real time to the nearest second. This information is then presented to the user on over 20 screens 
dedicated to helping the management of the service to within the regulatory authority’s narrow window of 
compliance. An example of this screen is shown below:  
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Other views of the data include:  

- Summary and detail views of service performance 
- Summary and detail views of running board performance 
- Summary and detail views of duty and driver performance 
- Map views with coloured icons 
- Linier views allowing management of headway 

Vehicle Replay and Trail Vehicle 
Allows users to replay the exact position of the vehicle and view the updates received from the ticket machine. 
The replay history is stored for up to 12 months from the start of the feature being implemented on the service. In 
addition, live vehicles can be trailed and flowed around a map to see where the vehicle has been.  

Traffic Integration 
It is Idox Transport’s belief that this traditional methodology of providing predictions is highly limited and can only, 
if one is being charitable, be described as a ‘best guesstimate’. In reality, the location of the bus against a 
comparison of what the last six buses did or buses did last Tuesday market day or in any situation where there 
are abnormal road conditions is wholly inadequate, particularly in times of congestion on the network and is what 
gives rise to the ‘ volatile predictions’. Such ‘predictions’ are by definition historic and out of date in both a network 
and technological sense. 

In addition to the combination of historic transit times along route sections by time of day, timetabled journey times 
and the transit times of vehicles that have recently travelled along that route section Idox Transport brings in all of 
the network information from the traffic systems. Uniquely, Idox Transport is able to will deeply integrate the data 
from number plate reading cameras, detectors, Bluetooth, SatNav, and all other data sources. All accidents, 
incidents, events, journey times and other traffic data recorded in the network is stored, cross referenced and 
deeply integrated to ensure multi modal cross pollination of data. 

This allows us to predict that whilst a bus may be on time now, it will actually become delayed due to an incident 
further along its journey. These dynamic predictions using real time data will then show the correct predictions on 
the stops further along the journey. 

Third Party Data Feeds 
Third party data feeds can be provided to multiple third parties by Idox Transport, enabling an operators vehicles 
to be predicted on electronic displays deployed on street as well as any other services provided.  
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Incident Detection & Incident Management 
Incident Detection & Incident Management page allows total control and management of incidents from multiple 
parties. Incidents can be assigned, edited & deleted. Whilst in progress, network segments can be marked as 
inaccessible by direction of travel, service and stops. Users are able to associating this to the road network 
automatically, identifying effected key public transport corridors and key road traffic corridors. In addition users 
can view, sort, filter on tables and map views, allow incident life cycle management from initial unconfirmed state 
through to completion and update severity, status, phase and diversions. In addition, planned events, street works 
and other planned activities can also be managed and disseminated as part of routine traffic information, with 
alerts implemented to warn users and control the network. 

 

Diversions & Road Closures 
Diversions & Road Closures is an option for both Icarus and Voyager outputs. An Icarus user will be able to carry 
out the following tasks: 

Road Closure 

Create, name and draw a road closure. The user will click on each road segment 
(USRN) to build the closed road link. Any number of USRN can be added. If an 
incorrect USRN is chosen then it may be removed in isolation from the others and 
individual road links (ESU) may also be removed. The road closure will be coloured 
red by default but other colours can be chosen. Attributes can be assigned to each 
closure such as name, description, points of contact, notes, required sign inventory 
etc. See figure 1 for example.  
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Diversion Route 

Create, name and draw a diversion route 
relative to a road closure. The user will 
click on each road segment (USRN) to 
build the diversion route. Any number of 
USRN can be added. If an incorrect USRN 
is chosen then it may be removed in 
isolation from the others and individual 
ESU may also be removed. The diversion 
will be coloured blue by default but other 
colours can be chosen. Attributes can be 
assigned to each diversion such as name, 
description, points of contact, notes, 
required sign inventory etc.  

Control Room Diary 

Control Room Diary pulls together all data, including driver messages and integrates it into Idox Transport’s 
Control Room Diary. Components of the solution include comprehensive logging and audit trail functionality. All 
transport related elements of Network Visibility Data will be managed and updated through features provided by 
Idox Transport’s off-the-shelf products, which includes a comprehensive ‘Control Room Log’ feature.  
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Alerts & Alarms 

Alerts and alarms allow users a facility to define requests for alerts and subsequently to receive and display alerts. 
Alerts can be configured to show early/or late running vehicles in real-time as well as a whole host of other 
parameters. The alert popup will show in the alerts window to indicate the vehicle number, service, and 
adherence value. Additionally, When the Emergency Button Alarm is activated, the bus in question will 
automatically be highlighted on the display in its own window with an audible and visual alert. This will be 
available to whoever is granted permission by the System Administrator. 

Alarms can be visible through the Icarus user interface, but also through off-the-shelf Email and SMS services. 
These will provide the facility for any other parts of the system such as alert dissemination to send messages. 
Alerts can be set up using the following parameters:  

Sr. No. Event Description 

1 Status Status system event is generated when the communication 
fails or there is a system problem. 

2 Bus device fault The ticket machine device fault. 

3 Bus headway front deviation Bus headway deviation with min & max limit. 

4 Bus off route The bus is not reporting as per its schedule route. 

5 Driver message sent A free text message is sent to the driver. 

6 Driver message received The received text message from the bus driver. 

7 RTTS user message sent A free text message is sent to the driver. 

8 Trip cancellation The trip/approved route is cancelled in the system. 

9 Duress alarm activation The duress alarm is activated in the bus. 

10 Shift scheduled to start with 
the driver not being signed in 

The driver has not signed in. 

11 Driver incorrectly signing in The driver signed in from an incorrect bus stop. 

12 Bus early The bus arrives before the defined duration. The duration 
will be defined in strategy manager which will trigger the 
system event, a user can also configure the delay time to 
get the event notification which will overwrite the strategy 
manager notification. 

13 Bus delay The bus is delayed by the defined duration. The duration will 
be defined in strategy manager which will trigger the system 
event, a user can also configure the delay time to get the 
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event notification which will overwrite the strategy manager 
notification. 

14 Headway back deviation The headway deviation with min & max limit. It shows the 
difference in time of the next trip with respect to the current 
trip of the same approved route. 

15 Trip deviation (closure & 
diversion) 

The trip deviated in the system is due to the closure & 
diversion. When a closure is reported into the system the 
driver of the same route will be notified via driver’s display, 
while starting the trip. The user is also notified with a 
notification. 

16 Trip merged Two or more trips are merged. User can merge two 
separate trip, as this event occurs the notification is sent to 
the user and driver display of the bus. 

17 Dynamic bus station with bus 
in an  incorrect position 

The bus is not in the correct bus stand or bay in the 
dynamic bus station. 

18 Dynamic bus station with bus 
in a waiting on entry ramp 

The bus is waiting on the entry ramp. 

19 Dynamic bus station with bus 
in a waiting before entry 

The bus is waiting before the entry ramp. When a bus is 
detected at entry and there is no space in the dynamic bus 
station the bus is asked to wait before the ramp [on entry] 
and the dynamic bus station user is notified. 

20 Hazardous incident at DSMS Any hazardous incident is reported in the dynamic bus 
station. 

21 Fire Alarm Fire Alarm reported by ticket machine to the Icarus or 
dynamic bus station user. 

Alerts are integrated in to Icarus as well as being available as an email or optionally an SMS message. 

Reports 
Reports when taken as an option enable Idox Transport Icarus to store all information presented and used as part 
of the modules chosen. The solution automatically enabled a set of standard reports and all data is recorded and 
may be reported on at a later date. This includes Driver Number, Approved Route, Public Route Name, Shift 
Number, Run Number, RTTS User Identification, Date and time, Type of data, message, or event, Bus Number, 
Timetable Adherence, Service schedule elements, including route, direction, Designated Timing Point, and Bus 
Stop. The reports include:  

- Timekeeping Analysis - shows the % of departures for a service(s) from stops that are deemed early or 
late.   

- Compliance Analysis - shows % stop visits and actual number of visits deemed compliant for a service(s).  
The report is filtered by Running Board ref.  Those deemed on-time are classified as compliant visits. 
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- Compliance Summary - shows % stop visits and actual number of visits deemed compliant for a service(s).  
The report is filtered by Running Board ref and fleet number.  Those deemed on-time are classified as 
compliant visits. 

- Time Match Analysis - shows the schedule departure time, the actual departure time and schedule 
adherence at each stop for each journey on a service.  The journey start time is used as the journey unique 
identifier.   

- Cumulative Time Match Analysis – Shows schedule adherence per date at each stop, for every journey per 
service.  

- Daily Comparison - shows the schedule deviation at each stop for the selected journey on the dates 
selected.  The x axis shows the scheduled departure time at each stop. 

- Comparison of days - shows the schedule deviation at each stop for the selected journey per day of the 
week.  The x axis shows the scheduled departure time at each stop. 

- Time Between Points – allows a user to select a from stop point and a to stop point and a service or group 
of services.  The report shows the actual journey time, per time period, from the first stop and any if any of 
the journeys go past both stops the journey time between the 2 stops is displayed. 

- Survey Chart - shows the journey time from the first stop to the last stop.  Multiple journeys can be selected. 
- Headway Measurement - shows the actual headway between stops for the selected service over the 

selected dates.  The headway is averaged over the set time periods. 

Static Schedules and Printed Timetables 

Our approach for creation of timetables is to utilise existing technology embedded within Microsoft Excel. Using 
pre-defined template and in built macros, users can simply add, edit and create timetables with simplicity and 
ease.  

The spreadsheets provides steps that represent steps in a workflow that includes: 

• Defining the route in terms of service number, inbound and outbound descriptions etc. 
• Creating versions of the route. Versions can be created for detours, special events, holidays and other 

variations. They contain details of the route, the points on the route, the various patterns that the route 
follows, the run times between points and the actual trips for each service. Versions can be used in more 
than one schedule. 

• Automatic listing of all stops on the route for a particular direction allows a subset of these stops to be 
selected and a ‘pattern’ to be created. 

• Setting run times for patterns. Interpolated times between timing points are calculated by the system. Time 
bands can be created to accommodate different running times at different times of the day. 

• Building trips. An initial departure time, headways and last trip time can be set so trips can be rapidly 
created. 

• Building schedules to determine time periods and start and end dates. These can be matched with term 
dates to define in term and outside term running 

The data can then be uploaded in to the server and visualised, using:  

• Plotting the route on the map by setting out a ‘trace’. This is a continuous path on the system map from the 
start to the end of the route. If you select points at the ends of the route, the system can automatically trace 
the shortest route between them. All steps are supported by a simple interface that builds data intelligently, 
minimizing the need for repeat entries. 

System functionality is also available to copy existing or previous registrations to ensure that routes or timetables 
that have been previously entered to not need inputting again from scratch, e.g. if a user wanted to change the 
times only on some journeys of a service they could copy the previous registration forward and only change the 
relevant times. Therefore provide added value to the authority by reducing significant operational overhead in 
dealing with variations to routes. 
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Printed timetables are generated using the core data created and stored within Icarus. The process of doing so is 
outlined below: 

• The authority will create any number of PDF templates for each type of output format. Idox Transport has 
included one licence of Adobe Acrobat IX as part of this delivery for template generation. 

• Within the template, there will be a number of placeholders with example text allowing a designer to create 
the template and get the correct “look and feel” to the output.  

• A user will then upload them to the solution in a similar fashion to the scheduled data. 
• A user will associate templates with one or many of the following: regions, localities, districts, lines, services, 

stop types, stop areas (e.g. a station or street), stop points (individual stops) and user defined stop groups.  
• There is no limit to the number of templates which can be used or produced. 
• A stop may be included in multiple templates (with no limit), or only one.  
• Once the template is saved, an example output is produced using the existing data as a final check before 

final approval (much like the scheduled import).  
• On approval, the user will have the option to generate all outputs required based on the current scheduled 

data set. Note this data set may be the current, or any planned schedule data already uploaded in to the 
solution.  

• Automatic compression of given time intervals produces summarised timetable information  
• This ad-hoc generation will be available at any time within the solution.  
• On subsequent uploads and publishing of new scheduled data, new timetable outputs will be automatically 

generated for the outputs which require it. For example, a service update may produce new outputs for a 
locality, multiple districts, a service, a stop area (or station), all stop points along the line and any stop points 
which are no longer being serviced.  

In addition, for advertising fillers, these can be defined against individual templates or against point schemes to be 
applied across multiple points. Multiple advertising fillers can be assigned against a template or point scheme with 
priority. The system can then use advertising fillers in priority order to infill the remaining space in blocks. 

QR codes can be added based on text fields recorded against an individual route or stop. QR codes are 
generated automatically as part of the output process. SMS codes and dynamic destinations can also be included 
in the timetable outputs. 

Ideal Timetables 

Ideal timetables can be generated based on a set peak vehicle availability and planned with the best headway in 
mind, or likewise generate the operational running board required for a service to maintain a specific headway 
throughout the day. With only a 5% improvement in fleet management efficiency, easily achieved by this closed 
loop process, whole vehicles and duties can be removed from the operation, making significant savings over the 
normal business practices.  

In essence, the timetable detail is a straight timetable output which represents the “perfect schedule”. In order to 
produce this report, data is gathered from all vehicle movements, ANPR, detectors, Bluetooth and all other 
sources. This data is gathered for the exact time in which the schedule is generated for and then added and used 
to calculate the arrival time at the stop. The peaks and troughs of data are removed from the data set to ensure it 
is only the 80% of conditions which are used to avoid extraordinary events from skewing the data 
disproportionally. In addition, all recorded and stored weight time for any stops which are visited are gathered and 
used to calculate the appropriate loading time at all stops. Any timing points where vehicles arrive early are 
ignored so not to skew the loading times when early running occurs.  

Displays 

Idox Transport is able to deliver a whole range of different display solutions. Different information can be shown 
as defined by the input data so that stops can show only estimated departures, only estimated arrivals or both as 
required. The times that are shown are configurable as defined within the input schedule data. For example a stop 
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that is defined as “set down only” on a particular route will not show a departure time as it is not allowing the 
pickup of passengers at that point.  

Content may be created and edited for later publication with full preview capability to allow information to be 
published or withdrawn on a specific date and versioning permits safe reversion to an earlier version. The same 
content may be published to a number of screens from a remote location with the user selecting which screens 
display what information. The in-built media library allows simple management of all types of media; including 
documents, images, and video. The technology is built on the Microsoft .NET framework using best practice web 
standards like XHTML, CSS, jQuery, which permits the control of even the smallest mark-up details. 

The system will allow the user to split the screen into a number of separate sized viewing panes. Each separate 
pane of the viewing screen can show user defined content. Authorised users are able to add news items or other 
Client specific data and to template pages. RSS news feeds may be added as well as a Current Disruptions 
tickertape at the bottom of the display. This may show current major issues on the network such as major 
incidents, accidents, events, roadworks and so on scrolling from right to left. 

Audio announcements of arrivals, departures and messages can also be provided. These will be provided using a 
Text to Speech (TTS) engine within the display. This avoids the need to record audio files that then have to be 
uploaded to the display and indeed can change if new messages or destinations are added to the system. The 
TTS means that all audio output at the display is automatic with no manual input required. If preferred however 
then audio files could be pre-recorded but this is not recommended. 

The system provides a messaging tool to allow messages to be sent quickly and easily to displays. These can be 
filtered by route, line, direction, name, etc. so that a user can send a message very quickly and easily. 
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