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The ERTMS project
The European Rail Traffic Management System (ERTMS) 
is a European initiative aimed at achieving efficient, 
integrated operation of the European rail network.
The European Train Control System (ETCS) is one of 
the sub-projects within ERTMS. ETCS is a common 
European system for automatic train protection and 
automatic train control. While ETCS can be overlaid 
on existing systems providing the same protection 
and control facilities using existing signalling inter-
locking, it also constitutes a new, independent train 
control and supervision system.

EIRENE (European Integrated Railways Radio Enhanced 
Network), the new digital radio standard for the 
European railways, is one of the essential components 
of ETCS, forming the carrier for the train control data.
The standards for EIRENE are currently being finalized 
by the UIC. In 1992 a feasibility study was carried 
out, resulting in a recommendation, approved by the 
UIC, that GSM (Global System for Mobile communi-
cation) form the basis for the standard. Selection of 
a standard is not enough; the whole system must be 
taken into account, including aspects that fall outside 
the scope of the public standard. Future trains must 
be capable of working throughout Europe, with high 
quality, cost effective communications systems on 
board. EIRENE is aiming to meet these needs. The 

 FIGURE A: TRAIN ‘FAR FRoM FIRST bRAkE TARGET’ FIGURE b: TRAIN ‘IN ThE bRAkE CURvE AREA’

 Colour white dominant: Colour yellow dominant:

 › Below permitted speed, NOT in the brake curve area. › Below permitted speed, IN the brake curve area. 

 › No brake details. › Brake details available.

 › Predicted speed at target not relevant, hidden by the system. › Predicted speed shown by the system.

 › Planning fully shown.  › Planning dimmed by the system.

 › The driver can focus his attention on planning. › Attention of the driver should be focused on braking.

The ETCS/EIRENE MMI pictures in this document are for demonstration purposes only. In some cases the pictures may not present all the 

information that is usually necessary; they show only the information related to the topic under discussion. Figures A and B are two typical 

pictures the ETCS driver will see under usual circumstances. Figures C and D are two pictures of the proposed combined EIRENE MMI.

customers for the new radio system within the railway 
industry will be the infrastructure authorities, train 
operators and telecommunications service providers.

however, both ETCS and EIRENE need to be operated 
by drivers. A consistent, ergonomic MMI (Man-Machine 
Interface) is therefore essential in order to achieve 
interoperability.

The ETCS MMI
It is impractical to fill the driver’s desk with separate 
MMIs for each national system. The ERTMS/ETCS MMI 
(referred to as the “ETCS MMI” in this document) 
provides one philosophy and design solution for the 
presentation of such key parameters as current 
maximum speed, target speed and distance to target. 
The ETCS MMI takes national systems into account 
when running in ETCS mode.

The ETCS MMI is based on empirical research, involving 
a simulator test with European train drivers. 
Interviews and workshops involving European experts 
on train driving, an analysis of the task of the driver 
and ergonomics aspects completed the development 
process. This approach ensures that all European 
drivers can understand the MMI and that it can be 
applied by all European Railways. The ETCS MMI is 
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 FIGURE C: DIAllING PRIMARy CoNTRollER

 FIGURE D: DIAllING FRoM A PREDEFINED PhoNE NUMbER lIST

based neither on a particular existing system nor on 
a product of a particular manufacturer and it does not 
require a specific technology.

The ETCS MMI screen has six main areas, correspon-
ding to the six main driving tasks of the driver:
› brake Details (braking to a target)
› Speed Control (curve and target supervision)
› Maintain Speed (actual speed and advisory
 information)
› Planning (anticipation of future events)
› Monitoring (alarm and status of technical
 systems)
› Driver Input (entry of several kinds of train and
 driver data)

The EIRENE MMI
To ensure full compatibility with the ergonomic 
philosophy of the ETCS MMI, the ERTMS/EIRENE MMI 
(referred to in this document as the “EIRENE MMI”) 
has to follow the same principles and consistencies. 

The MMI for ETCS and the MMI for EIRENE can be pro-
duced as a combined version, but it is also possible 
to use either MMI as a standalone. Whether to use 
a standalone or a combined version depends on the 
operational role and the requirements of the 
individual Railway.

like the ETCS MMI, the EIRENE MMI was based on 
empirical research and simulator tests. For EIRENE, 
two main tasks were distinguished: Monitoring and 
Input. These tasks were integrated into the existing 
structure of the ETCS MMI, for both standalone and 
combined MMIs.

About this document
This document describes the combined MMI screen 
areas. A number of examples illustrate how the com-
bined MMI enables customization for national systems 
and interpretations.

This document is intended as a first introduction to 
the ERTMS MMI and a visualization of the ERTMS MMI 
Functional Requirements Specifications. Where the 
EIRENE MMI is described in this document, it should 
be noted that the solution shown is purely an example, 
to explain the ergonomic requirements. other layouts 
and hardware solutions will also be able to meet the 
ergonomic requirements laid down in the EIRENE 
specifications.

The pictures shown in this document are based on the 
combined ETCS/EIRENE variant. Although it is not the 
only solution, the combined MMI offers a full range of 
functionalities from an interoperability point of view.
both for EIRENE and for ETCS, desk research and 
laboratory tests have made clear that the choice of 
technology to be used remains very much open 
(touch-screen or soft-key), as the tests did not reveal 
any significant advantages or drawbacks with either 
of these two options. The examples in this document 
are based on the touch-screen solution.

The pictures were generated using the ETCS/EIRENE 
operational Simulator. Using this computer simulation 
program, it is possible to specify all kinds of railway-
specific scenarios and see how ETCS, EIRENE and the 
combined MMI behave.
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D : Planning

A :
Brake

Details

A :
Brake

Details

B : Speed Control D : Planning

E : MonitoringE : Monitoring

B : Speed Control 

C : Maintain SpeedC : Maintain Speed

F :
Driver
Input

F :
Driver
Input

The Brake Details Area (A)
Area A shows braking information (warning time to 
intervention, distance to target, prediction of speed and 
predicted standstill location). Area A is only presented 
when the train is approaching a target and is in the 
‘brake curve area’.

The Speed Control Area (B)
Area b shows primary Speed Control infor mation. When 
there is no conspicuous presentation in this area 
(flashing, yellow, orange or red), there are no problems 
or immediate actions to perform. The driver can notice 
this within one glance. When confused or in distress it 
is sufficient for the driver to look at screen Area b.
Area b is always presented when the train is driving. 
only when the train is at a standstill might this area be 
used for other purposes, e.g. in data entry mode.

The Maintain Speed Area (C)
Area C shows Speed Control information, such as the
precise actual train speed, advisory speeds, the type of 
advisory speed, advice at targets and deviations from 
the time schedule.
The second screen layer of Task Area C shows timetable 
information, details of advisory speeds, targets, etc. 
The driver switches between the first and second screen 
layers by touching the area.

The Planning Area (D)
Area D shows Route information, such as safety targets, 
brake curve starting points, orders and announcements, 
gradients, advisory targets and the static speed profile.
The second screen layer for this task area presents 
additional detail on first layer information. This second 
layer will also be used for driver input and for other 
systems (e.g. EIRENE).

The Monitoring Area (E)
Area E shows information from ETCS and non-ETCS systems 
that the driver has to supervise. This information includes 
warnings about, and failures of, connected systems. 
The second layer of this area will also be used for 
driver input. A dedicated part of this area is reserved for 
EIRENE status information.

The Driver Input Area (F)
Input Area F has permanent touch screen buttons for 
the ETCS buttons ‘Train mode’, ‘Suppression of train trip’, 
‘Data mode’, ‘Special miscellaneous functions’ and the 
EIRENE buttons ‘other train radio functions’, ‘Call primary 
controller’, ‘Call secondary controller’, ‘Call power supply 
control’ and ‘Urgent warning for all trains in the area’. 

More details about the different areas, e.g. the locations 
of the Sub-Tasks, are given on pages 25 and 26.
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Speed Control Area, far from first brake target

Speed Control Area, in the brake curve

Target speed

Actual speed

Permitted speed

Change of scale at 200 km/h
Below: 10 km/h per division
Above: 20 km/h per division

Permitted speed descending 
to ‘next target speed’
(100 km/h in this example).

The permitted speed
follows the dynamic 
train speed profile.
Permitted speed is only 
presented when a brake 
curve is available.

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area
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Speed Control Area, warning

Speed Control Area, intervention

Speed Control Area, release speed

WarningPermitted speed

Permitted speed Full Service Intervention

System braking

The static speed profile indicates a 
zero target; the release speed is 
calculated based on the overlap 
distance.

The digital value of the 
release speed is shown in 
Area B6, to emphasise the 
difference between this 
and a normal target speed.

When the target has a release speed, 
this part of the target speed bar (B2) 
changes to dark yellow from the 
value of the release speed (29 km/h 
in this example) to zero.

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area

Speed
Control
Area
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Brake Details Area, warning time to intervention, long

Brake Details Area, warning time to intervention, short

Size and colour of this rectangle indicate time to 
intervention (now less than 8 seconds).

Size and colour of this rectangle indicate time to 
intervention (now more than 8 seconds).

The time to intervention is based 
on the actual accel eration of the 
train. If the train is coasting, the 
size of the rectangle will stay 
small, possibly even when close 
to permitted speed.

The rectangle will grow rapidly, 
possibly even before the actual 
train speed is more then the 
permitted speed if the train is 
accelerating while the permitted 
speed is decreasing.

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area
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Brake Details Area,
predicted stop before target, Vtarg = 0 km/h

Brake Details Area, 
predicted stop after target, Vtarg = 0 km/h

Brake Details Area, 
predicted speed at target › 0 km/h

Target

Length of bar indicates
distance to target.

Predicted stop position 
(in this example, app. 200 m 

before target).

Target

Length of bar indicates
distance to target.

Predicted stop position
(in this example, after target).

Horizontal slider predicts speed at 
next target:
Grey in centre: Speed prediction 
below target speed,
Orange in centre: Speed prediction 
above target speed.
The vertical black lines indicate 
the margin at target speed (in this 
example the speed at target will be 
just equal to the target speed).

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area

Brake
Details
Area

Brakes applied
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The ETCS MMI advisory speed is not a fixed figure 
as in a (time) table. The ETCS MMI advisory speed 
is more intelligent. A system (not the driver), 
located outside the ETCS supervision system, 
calculates and translates tables, positions and 
times into one number and a grey arrow. The 
driver can interpret this arrow immediately in 
terms of ‘drive slower or faster’. The calculation 
takes into account several types of available advi-
sory speed (scheduled speeds, advisory 
curves, passing times, energy-efficient speeds, 
delays).

The advisory speed is presented using small 
digits. It is always lower than or equal to the 
maximum permitted speed. The presentation dif-
fers from the permitted speed to prevent 
confusion.

The actual train speed minus the advisory speed 
is presented graphically. 
An arrow upwards suggests to the driver that he 
increase train speed; an arrow downwards 
suggests that he decrease train speed.
The length of the arrow expresses the relative 
value of the difference in speed.

The advisory information is hidden by the system 
when the train is in a ‘safety’ brake curve area.

The type of advisory speed (e.g. who has 
calcu lated the speed) is indicated by an icon.
Touching Area C displays more timetable details 
on the second screen layer of Areas E19 to E23 
(just below Area C).

Areas C5, C6 and C7 should also be used to show 
additional information when running on a line 
equipped with a national system.

The actual train speed minus the advisory speed.
Arrow up: Advisory speed above actual speed.
Arrow down: Advisory speed below actual speed.

Advisory speedActual speed

Type of advisory speed (in 
this example an advisory 
speed given by the RBC).

Maintain
Speed
Area

Maintain
Speed
Area
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The Planning Area (D) provides a general structure 
for presenting track-related information. The 
information presented in this area enables the 
driver to anticipate future events. It presents 
route knowledge and route information in the 
most actual state of the track environment thus 
assisting the driver and reassuring him that he is 
well informed fully up to date.

The basic features are:
a) Integration of several types of information on 

a vertical distance scale.
b) Separation of system safety information 

(details of maximum permitted speed curve) 
from other information (e.g. schedule).

c) Separation of ...
› Planning or anticipation; actions to be 
  performed in the near future

 from ...
› Immediate actions; actions to be performed 

within a few seconds.

The Planning function is very flexible and can be 

adapted to meet individual Railway requirements. 
It allows the presentation of any kind of track-
related safety and advisory information that 
a Railway might want to present to its drivers. 
Examples include:
› Defective level crossings
› Station stops
› Tunnels and bridges

The driver sets the scale of the Planning Area by 
touching the scale. Touching the upper half will 
expand the scale, touching the lower half will 
shorten the scale. The range of the scale can be 
set to between 500 m and 32 km.

All information on Planning is dimmed when the 
train is in the ‘brake curve area’. Dimming will 
help the driver to direct his attention to other 
parts of the screen.
The driver touches the top right corner of the 
Planning Area (D8) to hide the whole area. 
Touching the area with the hidden information 
reveals the planning information again.

Actuals: Orders and announcements 
from planning and other areas.
A flashing orange frame means 
action is required instantly (in this 
example: “Sound horn now”).

Scale, changeable by driver Gradients

Start
brake
curve
area

Static speed
profile

Train length

}

Orders and
announcements

Sound horn announcement, 
approximately 100 m

Planning
Area

Planning
Area

Safety targets
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Predefined and free
text messages.

The Monitoring Area (E) presents information 
from ETCS and non-ETCS systems (e.g. EIRENE) 
that the driver has to supervise.

Areas E1 to E5 (left of picture) are reserved for 
brake status information and brake alarms 
(e.g. brakes applied, system intervention, drivers 
activity supervision, passenger brake system).

Area E18 indicates the type of transmission under 
Full Supervision.

Areas E6 to E10 (right of picture) can be used to 
show various kinds of status information related 
to non-ETCS functions, e.g. brake pressure, radio, 
door control, traction force.

Areas E11 to E15 are reserved for EIRENE status 
information.

Area E16a shows train identity and train integrity, 
Area E16b shows the train radio provider and Area 
E17 shows the current time.

Areas E19 to E23 (centre of picture) are reserved 
for incoming and outgoing text messages. These 

areas are also used as a second layer for the 
timetable details of Areas C2 to C7.

The content of Areas E6 to E10 is not fixed. Each 
Railway is free to decide how to use this area 
depending on train type, national rules or other 
requirements.

The Railways may decide whether and for how long 
the information on Areas E6 to E15 and E19 to 
E23 is presented, depending on the importance of 
the information. It is also possible that the driver 
decides for how long the information is shown. 
In all cases, if there is a change of status in a 
system or if there is an incoming message, this 
will be shown directly (possibly with a flashing 
frame) and might be acknowledged by the driver. 
When he touches an icon in Area E6 to E15, a 
second layer becomes available with details about 
the corresponding system. It is also possible to 
combine several areas into one, to create more 
visual space for one system.

Areas E6 to E10 and E19 to E23 can also be used 
to show additional information when running on 
a line equipped with a national system.

Status of other non-ETCS systems 
(in this example pantograph and 
airconditioning). This area 
(E6 - E10) is railway-specific.

Monitoring
Area
Monitoring
Area

Indication of the type 
of transmission (in this 
example, continuous 
transmission).
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Under Partial Supervision the driver 
touches the icon in Area F1 to see the 
line speed indication in the scale (B2). 
The system hides this line speed 
indication again after a few seconds.

The main reason for presenting Full Supervision 
and Partial Supervision differently is to prevent 
confusion. The driver should not think the system 
is giving full protection (with brake curves and 
movement authorities) when it is only protecting 
line speed. The Full Supervision MMI therefore 
changes significantly when driving under Partial 
Supervision.

If the national system provides all the infor-
mation for Full Supervision then the ETCS Full 
Supervision presentation should be used 
(coloured bars around the scale etc.).

For national systems not providing sufficient 
information for Full Supervision, ETCS provides 
Partial Supervision. Under this type of supervision 
it is possible to run with an ETCS-equipped train 
on a line not equipped to provide Full 
Supervision.

No reference should be made to full brake curve 
supervision in such a case. Under Partial 
Supervision, the bar around the speed scale, 
which is related to the permitted speed and 
movement authorities and the Planning Area, is 
withdrawn. Announced speed restrictions, 
special targets, orders, prediction functions and 
brake details are not shown either. The scale in 
Area b only shows the actual train speed and 
(on demand) the maximum line speed.

Areas C (C5-7) and E (E6-10 and E19-23) are 
available for other specific national indications. 
If this option is used, the Railway concerned will 
need to provide the necessary information.

Data
Input
Area

Data
Input
Area

Speed
Control

Area

Speed
Control

Area

In Area B7 the icon for 
Partial Supervision mode 
is shown.
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Train data entry at standstill

Input Area F has the following ETCS buttons:

PERMANENT  FuNCTIoN ExAMPlES oF uNDERlyINg  
BuTToN TExT  FuNCTIoNS

Train Mode choice Shunting, Full, Partial, 
  Non-leading, Sleeping.

Supr Suppress Train Trip Several reasons for 
  suppressing Train Trip (e.g. 

passing a signal at danger).

Data  Driver and Driver language, driver
 train data identification, train running 

number, train data (e.g. train 
length, brake data) and 

  miscellaneous settings.

Spec Special operations Pushing, hauling,
  testing ETCS modules
  (e.g. TIU, STM, interrogators, 

odometer) and MMI tests.

The other permanent buttons in Area F (F5-9) are used for EIRENE 
functions and will be discussed on page 20.

The technology for ETCS MMI can 
be a touch screen. Any infor-
mation shown can have a touch 
sensitive area, thus forming a 
touch screen button. Touching 
the information presented is used 
for showing details on informa-
tion presented and for acknow-
ledgement and confir mation of 
the information.
The touch screen is also used for 
the permanent touch ‘buttons’ in 
Area F, a temporary input area 
(as an area underlying the 
Planning Area), showing and 
hiding an area and presenting 
a keyboard layout.

During standstill, the whole 
screen is available for data entry. 
In that case, Areas A, b and C 
are used for displaying the input 
results. Areas D, E and F are used 
for questioning and displaying 
keyboards ((alpha)numeric and 
dedicated data entry).

Data
Input
Area

Data
Input
Area

On the left side an overview 
is shown. On the right side 
the data fields and related 
keyboard are presented.
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Train data change

Change driver i.d.

ERTMS (ETCS / EIRENE) MMI - Data Input

Not all data entry functions are available while driving. Which 
functions are available depends on national values. Those functions 
that are not available cannot be activated and are disabled. Those 
which can be activated will use the Planning Area (D) to present 
underlying choices.
In all cases, it is possible to change driver i.d. and train running 
number. The latter can also be changed via Area E16a.

The areas for brake Details, Speed Control, Maintain Speed, 
Monitoring and Driver Input will always be visible while driving.

Data
Input
Area

Data
Input
Area

Data
Input
Area

Data
Input
Area

The items to be changed are shown 
on the right side. After touching a 
button the value can be edited. The 
MMI will present a window as shown 
on page 14, but now only the value 
selected can be modified. 

Brake Details, Speed Control, 
Maintain Speed and Driver Input 
Area cannot be hidden by any 
driver input while driving.
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layers
To control the attention of the driver, the driver himself, 

the system or the Railway can decide to show or hide 

information depending on the national value. This is 

achieved using several screen layers. The principle works 

extremely well when using a touch screen. The combi-

nation of layers with a touch screen enables fast 

dialogues and an integrated interface.

A level crossing 10 km ahead, for instance, might be 

known to the system (within the limit of authority) but 

the driver only wants to be informed in advance of 

events within a distance of 4 km. by setting the Planning 

scale on the screen to 4 km he hides information outside 

this range.

When the train is running too close to intervention or is 

in a ‘brake curve area’ the system will hide information; 

the driver is to reduce speed before more information is 

shown! In this example, the system controls the attenti-

on of the driver by hiding certain categories of infor-

mation, e.g. advisory information. 

Another example of the ETCS MMI system helping the 

driver to control his attention is showing and hiding the 

brake Details and dimming the Planning Area, depending 

on whether the train is inside or outside a ‘brake curve 

area’. Dimming the Planning Area ensure that route 

information is still visible but is less conspicuous.

Some information is available in the system but is only 

needed in special situations or in case of disturbance or 

malfunction, e.g. test functions, diagnostics, train data, 

geographical positions in metres, explanations and 

(non-)ETCS status information (e.g. EIRENE). These kinds 

of detail are generally available on an underlying screen 

layer. The driver can reveal them by touching the screen.

Sounds
For auditive information, electronic sounds have been 

chosen. however, the ETCS MMI sound unit can also 

produce all kinds of simulated mechanical sounds and 

voice output in different languages. This allows customi-

zation and minimizes confusion between new sounds and 

sounds already in use by the Railway (bells and buzzers).

The general principles are similar to those applied to 

visual information. Speed control and brake-related 

information has a specific set that is easily recognised 

(auditive warnings of time to intervention, system 

brakes). Another set is available to attract the attention 

of the driver in case of alarms, emergencies and relevant 

changes of information on the display. A special category 

of sounds is reserved for EIRENE.

Planning
Area

Planning
Area

Second layer of 
Planning Area.



UIC page 17ERTMS (ETCS / EIRENE) MMI - Control of attention

Increased scale

Train in ‘brake curve area’

Planning Scale set by 
driver (from 0 to 16 km 
in this example).

Planning Area dimmed and 
Brake Details Area shown.

Planning
Area

Planning
Area

Planning
Area

Planning
Area

Brake
Details
Area

Brake
Details
Area
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WHITE

Usual situation.

Expected.

No danger at all.

No attention.

Use the info when you 
like.

yElloW
 
Usual situation.

Expected.

Not dangerous yET.

you still have some time. 

you can do other things 
first. Do not forget.
be alert!

If you do not react, this 
might turn orange.

RED

Unusual situation.

Generally not expected.

IS a dangerous situation.

you CANNoT PREvENT 
NoW. System has 
reacted/intervened.

Take appropriate action, 
maybe using other 
systems or acknowledge 
if requested.

you may be able to make 
it orange, yellow or 
white again.

Sound horn if necessary Sound horn if required Sound horn, mandatory

Normal brake curve area Warning

Apply deadman
immediately

Intervention

Deadman system brake
intervention

oRANgE

Unusual situation.

Maybe not expected.

bECoMING dangerous.

you CAN STIll PREvENT. 

Solve this now using the 
system mentioned. If you 
do not act with that 
system, other action 
might take place and you 
might be ‘punished’.

If you do not react, this 
might turn red.

The main operational colours of the ETCS MMI are white, yellow, orange and red. The colours express the priority 
of the information presented including usualness, expectedness and danger. The following shows how the 
ETCS MMI rules regarding the use of colours can be applied.
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The ETCS MMI allows railway-specific functions 
and interpretations within the framework of the 
design. 

Several applications for ‘drop pantograph’
The examples above show how railway-specific 
interpretations regarding ‘drop pantograph’ can 

be expressed within the ETCS MMI philosophy. It 
is up to the Railway to define which functions are 
needed and when. 

These examples demonstrate the possibilities.
They do not refer to an existing Railway and some 
of them might not be needed at all.

yElloW ICoN

Drop panto
manually

yElloW 1.5 kv ICoN

Drop 1.5 kv panto
manually

yElloW 3 kv ICoN

Drop 3 kv panto
manually

yElloW ICoN,

yElloW FRAME

Drop panto manually, 
don’t wait too long

WhITE ICoN

Panto will drop
automatically 

WhITE ICoN,

yElloW FRAME

1.5 kv panto auto-
matic drop, driver 
must acknowledge

oRANGE ICoN,

blINkING oRANGE FRAME

Drop 3 kv panto
manually NoW!

RED ICoN,

blINkING RED FRAME

Drop too late,
acknowledge
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Input
Area

Input
Area

Monitoring AreaMonitoring Area

EIRENE MMI
one of the main objectives from an ergonomic point of 

view is to achieve consistency between the ETCS and 

EIRENE MMIs. The consistency can be operational and 

need not necessarily be technical. This document gives 

two examples of EIRENE MMI solutions. The first is the 

combined MMI for EIRENE and ETCS; the second being the 

EIRENE standalone MMI (only illustrated on page 22). 

both cases are examples of MMIs that are consistent in 

operation with the ETCS MMI philosophy, but there might 

be other solutions.

A few functions are never part of the display interface: 

e.g. emergency call and the handset. These are always 

implemented as hardware. Certain other functions (such 

as Public Address and Intercom) might be duplicated in 

hard buttons.

The combined ETCS/EIRENE MMI
The EIRENE functions are not needed constantly. For 

incoming calls, only monitoring is important 

(Areas E11 - E13) and touching the Monitoring Area 

displays additional information on Areas E19 - E23.

For outgoing calls there is an order of priority; the 

functions on buttons F6 - F9 (Primary and Secondary 

Controller, Power Supply and Urgent Call) are available on 

the first level under all circumstances. other train radio 

functions can be found on a second and third level via F5 

(‘Telephone’). These underlying layers are placed on top 

of the Planning Area. It is the driver himself who chooses 

the moment to call and he can therefore judge the need 

for constant route information on the Planning Area. 

Page 21 gives a few examples. After the call procedure, 

the display automatically reverts to the first layer and 

the Planning Area becomes visible again. If a function 

requires additional information, this is displayed in 

Areas E19 - E23.

Two other EIRENE functions are always visible on the first 

layer; the train running number and the network identity 

(Areas E16a and E16b).

The standalone EIRENE MMI
The same applies to the standalone MMI as to the com-

bined MMI. however, there is more space on the screen 

and the position of the interface within the cabin may be 

different. What is shown on the first layer is placed on 

the right-hand side. Primary and Secondary Controller, 

Power Supply and Urgent Call are supplemented with 

Intercom and Public Address. The EIRENE Monitoring Area 

is situated on the left, with network i.d., train running 

number and actual time. If requested, the Area below 

shows additional 

information concerning the current call. Pressing the 

whole Area displays the second and third layers in the 

centre. Please see page 22 for examples.

Dialling secondary controller
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Re-dialling from last calls

Dialling intercom

Dialling group call

Planning
Area

Planning
Area

Input
Area

Input
Area

Planning
Area

Planning
Area

Input
Area

Input
Area

Monitoring AreaMonitoring Area

Input
Area

Input
Area

Monitoring AreaMonitoring Area

The selection is shown in the grey 
area; simply by touching this area 
the phonenumber will be re-dialed.

Three buttons are used 
for navigation purposes.

After touching the function, the 
selection is made visible with a 
rectangle; a few seconds later the 
display reverts to the Planning 
Area; touching Area F5 switches 
the display back to this picture.

After touching the status 
icon on Area E11,
additional information is 
visible in Areas E19 - E23.
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Re-dialling from last calls

Dialling intercom

Dialling group call

Input
Area

Input
Area

Monitoring
Area
Monitoring 
Area

Input
Area

Input
Area

Monitoring
Area
Monitoring 
Area

Input
Area

Input
Area

Monitoring
Area
Monitoring 
Area

The Monitoring Area of the standalone 
EIRENE MMI is a duplication of the 
Areas E16-E17 from the ETCS MMI. 

By touching, the selected 
last call (in this case 
number 31302324252) 
will be re-dialed.

After touching the function, 
the selection (in this example: 
intercom) is marked with a 
rectangle; additional infor
mation is shown in the 
Monitoring Area. During the 
call the whole picture remains 
visible, unless the driver 
selects the cross in the right 
corner of the display.

The group call is activated with a 
button on the top part of the MMI 
(see figure above).

Other EIRENE functions are 
shown after the driver has 
touched the middle, dark 
blue, part of 
standalone Input Area.
This is an example how the 
EIRENE MMI controls the 
attention of the 
driver. 

The top and bottom part 
buttons are for other, less 
frequently used, EIRENE 
functions.

A button with a 
rectangle marks 
the possibility to 
cancel the call.

During the call 
only monitoring 
information is 
shown.

The right 
part of the 
Input Area 
is used for 
permanent 

available 
EIRENE 

functions 
and remains 

visible.
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Shunt (Area b7)

Tunnel
(Area D2/3/4
+ b3 or b5)

level crossing
(Area D2/3/4
+ b3 or b5)

Airco on
(Area E6-E10)

brakes applied
(Area E1)

Service intervention
(Area E2)

Emergency 
intervention 
(Area E2)

Deadman
intervention
(Area E3)

Passenger 
Emergency brake 
(Area E5)

Pass signal at dan-
ger (Area b7)

Drive on sight
(Area b7)

Advisory speed, 
type: Time table
(Area C4)

Advisory speed, 
type: Radio block 
Centre (Area C4)

Partial Supervision 
(Area D2/3/4
+ b4 and b7)

Intermittent 
transmission
(Area E18)

Continuous 
transmission 
(Area E18)

Sound horn
(Area D2/3/4 + b4)

Drop pantograph
(Area D2/3/4 + b4)

Pantograph up
(Area D2/3/4 + b4)

bridge
(Area D2/3/4
+ b3 or b5)

Station
(Area D2/3/4
+ b3 or b5)

Switch
(Area D2/3/4
+ b3 or b5)

bufferstop
(Area D2/3/4
+ b3 or b5)

Airco recirculation
(Area E6-E10)

Doors open
(Area E6-E10)

Doors closed
(Area E6-E10)

Speed increase
(Area D6)

Speed restriction 
target greater than 
zero (Area D6)

Speed restriction 
target zero
(Area D6)

Update information
(Area D6)

Full supervision
(Area b7)
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hold Multi Party call

line ready

Connection
established

No answer

open Multi Party

Call in ringing

Undo hold handsfree Undo
handsfree

Intercom

Group call No line available opening connection Waiting

Ringing No connection line busy Talking

busy connection Connection lost open group call Group call
established

lost group call Multi Party 
established

Multi Party lost open emergency

Group call in Multi Party in Call endedPublic Address

Primary controller
(Area F6)

Secondary 
controller
(Area F7)

Power supply
(Area F8)

Urgent call
(Area F9)

Direct mode Message list Phone list Free dial

Public Address
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D1A1 B0

A2

A3
E1
E2
E3
E4
E5

C5 C6 C7 C1 C2 C3 C4 E6

E11

E7

E12

E8

E13

E9

E14

E10

E15

F7

F6

F5

F4

F3

F2

F1

F8

F9E18 E16a E16b E17

E19

D2 D3D4 D5D6

B5B4B3

B2

B1

D7 D8

E24

E25

E20
E21
E22
E23

D9
B7B6

C1

F9E18

B4

B2

B1

D1A1 B0

A2

A3
E1
E2
E3
E4
E5

C5 C6 C7 C2 C3 C4 E6

E11

E7

E12

E8

E13

E9

E14

E10

E15

F7

F6

F5

F4

F3

F2

F1

F8

E16a

E24

E25 E17

E19
E20
E21
E22
E23

D2 D3D4 D5D6

D9
B5 B7B3B6

D7 D8

E16b

 C5, 6, 7 Difference between actual and 
scheduled time and

  indications for existing national 
systems

 
 D PlANNINg AREA
 D1 Scale (the range of the scale is 

set by the driver)
 D2, 3, 4 orders and announcements
 D5 Gradient
 D6 System safety targets, 

Movement Authorities and 
Update positions

 D7 Static speed profile
 D8 brake curve starting point
 D9 Train length and geographical 

position of the train
 
 E MoNIToRINg AREA
 E1 brakes applied
 E2 System brake interventions
 E3 Supervision of driver activity 

(deadman)
 E4 Emergency alert message to and 

from train(s)
 E5 Passenger emergency brake
 E18 Transmission under Full 

Supervision: intermittent or 
continuous 

 E6-10 Status information concerning 

 A BRAkE DETAIlS AREA
 A1 Warning time to intervention
 A2 Distance to brake target,
  Predicted  standstill location
 A3 Predicted speed at brake 
  target

 B SPEED CoNTRol AREA
 b0 Speed dial
 b1 Actual speed (analog)
 b2 Permitted speed
  Target speed
  Release speed
  Set speed (train and
  railway dependent)
 b3, 4, 5 Actuals (orders, 
  announcements and specific 

additional information)
 b6 Release speed (digital)
 b7 System mode

 C MAINTAIN SPEED AREA
 C1 Actual train speed (digital)
 C2 Difference between actual train 

speed and advisory speed
 C3 Advisory speed (incl. 
  advisory brake curve)
 C4 Advisory speed type

connected systems
  e.g: Passenger doors open
  or closed, Automatic
  train driving, Status of 
  air-conditioning system,
  Traction force
 E11-15 EIRENE information
  e.g.: GSM status,
  hold, handsfree indications
 E16a Train running number
 E16b Network identity
 E17 Actual time
 E19-23 Text messages sent or 
  received, timetable 
  information
 E24-25 Scroll buttons for E19-23

 F DRIvER INPuT AREA 
 F1 System Mode
 F2 Suppression of Train Trip
 F3 Data
 F4 Special operations
 F5 EIRENE: other radio functions
 F6 Primary Controller
 F7 Secondary Controller
 F8 Power Supply
 F9 Urgent Call
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The second layer of an area is accessed either by selecting 

a function under Driver Input, by touching the whole area, 

or by touching an icon. When the driver carries out one of 

these actions, the second layer shows further input possi-

bilities or an additional explanation for an area or an icon.

The first layer, however, will always have the highest 

priority if ever both are needed.

Area A
Used for Driver Input at standstill, but only in conjunction 

with b, C, D and E.

Area B
Used for Driver Input at standstill, but only in conjunction 

with A, C, D and E.

Area C
Used for Driver Input at standstill, but only in conjunction 

with A, b, D and E.

Area D
Used for Driver Input at standstill and while driving; the 

second layer of the orders and announcements is also loca-

ted in Area D; touching F5 or E16a/b will display the 

EIRENE functions and keyboard in this area as well.

Area E1-E5, E11-E15, E16-E17 and E18
No additional second layer, but the areas can be used at 

standstill.

Area E6-E10
Used for the second layer of the monitoring functions 

(if available and visible).

Area E19-E23
Used for the second layer information (timetable details) of 

Area C and for the second layer of E11-E15 (EIRENE status 

information).

Area F1-F5
Used for the second layer information of the functions under 

F1-F5 and the second and third layers of EIRENE.

Area F6-F9
No additional second layer.

A D

E1
|

E5,
E18 E16 - E17

E6 - E15

E19 - E25

B

C

FA D

E1
|

E5,
E18 E16 - E17

E6 - E15

E19 - E25

B

C

F
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In 1991, the ETCS MMI team started by interviewing 
approximately 35 experts from 13 European Railways 
on train control and protection. The results of these 
interviews were translated into six experimental 
designs showing the information the driver needs for 
safe, efficient and comfortable driving. The same 
procedure was followed for designs for data input, for 
which there was a focus on the applicability of a 
touch screen. After the experts had commented on 
these designs, 150 European train drivers tested 
them in a simulator for presentation and input. Their 
comments were recorded, as was their performance 
(brake performance, reaction times, correct answers, 
perceptual and mental actions). With these experi-
mental data, the comments of the experts and 
ergonomic knowledge, a design was suggested that 
combined the best elements of the designs inves-
tigated. Again, the experts gave their comments in 
a workshop. The result is a design that reflects the 
needs and the knowledge of European experts and 
drivers. That design is described in this brochure.

In 1996 the UIC decided that the EIRENE project 
team should consider whether it was possible to 
combine the ETCS and EIRENE MMI functions. In 
order to ensure an objective approach, the first phase 
of the study looked at the way in which radio is 
used, evaluating information from the Railways and 
application on international trains (Eurostar and 
Thalys). The next step was to develop the EIRENE 
MMI, for both the standalone and the combined 
version. This culminated in a simulated train radio 
test with 20 European drivers. The result shows 
clearly the benefit of the ergonomic consistency 
achieved in the design of graphics and layout and 
reflects the flexibility required by the Railways.
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D : Planning

A :
Brake

Details

A :
Brake

Details

B : Speed Control D : Planning

E : MonitoringE : Monitoring

B : Speed Control 

C : Maintain SpeedC : Maintain Speed

F :
Driver
Input

F :
Driver
Input

D1A1 B0

A2

A3
E1
E2
E3
E4
E5

C5 C6 C7 C1 C2 C3 C4 E6

E11

E7

E12

E8

E13

E9

E14

E10

E15

F7

F6

F5

F4

F3

F2

F1

F8

F9E18 E16a E16b E17

E19

D2 D3D4 D5D6

B5B4B3

B2

B1

D7 D8

E24

E25

E20
E21
E22
E23

D9
B7B6

C1

F9E18

B4

B2

B1

D1A1 B0

A2

A3
E1
E2
E3
E4
E5

C5 C6 C7 C2 C3 C4 E6

E11

E7

E12

E8

E13

E9

E14

E10

E15

F7

F6

F5

F4

F3

F2

F1

F8

E16a

E24

E25 E17

E19
E20
E21
E22
E23

D2 D3D4 D5D6

D9
B5 B7B3B6

D7 D8

E16b

Main-Task Areas

Sub-Task Areas, first layer
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Railways on train control and protection. The results 
of these interviews were translated into six experi-
mental designs showing the information the driver 
needs for safe, efficient and comfortable driving. 
The same procedure was followed for designs for 
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