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SECTION I – DELIVERABLE SUMMARY 

 
 

Deliverable Title 
 
 

Deliverable ID , 
associated WP & Subproject 

D48 
MODACCESS/ WP13 

Type of Deliverable Report 
 

Input / Starting stage Previous Deliverables 
Others MODURBAN Subproject 
WP13 members 
Main European Urban Transport 
Operators 
UIC Standard (UIC413, UIC565-1) 
COST 335 

Output / Final stage Main guide lines to provide passenger 
information clear to understand and easy 
to remind 

 
Lead partner(s)  
 

Achievement to date (%) 100 % 
Expected date of achievement  
 

Type of exploitation Basic input for D47 (WP13) 
Exploitation potential  
 

Expected budget See relevant table (WP13 costs) 
Actual costs See relevant table (WP13 costs) 
Expected costs to completion  
 

Protection Not Relevant 
Protection date Not Relevant 
 
IP’s Partners, (type, identification, date)  
Pre-existing Know-How  Not Relevant 
Exploitation Rights Not Relevant 
 
Associated Risk analysis  Type, solution envisaged, action, 

actors 
Actual 
Reduction 

Before start    
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During task 
implementation 

  
 

 
 
 

Deliverable Title 
 
Deliverable Abstract  
 
The main goals of this document are two. The first is to specify functional 
requirements for PIS onboard and on platform for all GOAs in normal situations. The 
second goal is the definition of the main basic requirements of the information for 
passenger in terms of content and kind (i.e. information structure, colours, contrast, 
others) to design information easy to identify, to understand and to remember. The 
starting points of the analysis are the basic elements of the psychology of learning to 
understand what the different phases of the human learning process are and how to 
catch the human attention. After that the report analyses the basic elements of the 
wayfinding in the design of the passenger information system, with special regards to 
the platform and station environment.  
The document takes in consideration also the wayfinding needs of the person with 
reduced mobility in relation to the design of the passenger information system on 
driverless vehicles, with special regards to the needs of the visually impaired person. 
 
 
 
 
 
 
 
Associated Milestone (if relevant):  
 
 
 
 
 
Contribution to MODURBAN Objectives as mentionned i n the Description of 
Work 
Objective Definition Comments Quantification 
Objective 1 -    
Objective 2 –    
Objective 3 …   
Objective 4 …   
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SECTION 2 – DELIVERABLE DETAILED DESCRIPTION 

Scope of the Document 
 
The main goals of this document are two. The first is to specify functional requirements for 
PIS onboard and on platform for all GOAs in normal situations. The second goal is the 
definition of the main basic requirements of the information for passenger in terms of content 
and kind (i.e. information structure, colours, contrast, others) to design information easy to 
identify, to understand and to remember. The starting points of the analysis are the basic 
elements of the psychology of learning to understand what the different phases of the human 
learning process are and how to catch the human attention. After that the report analyses the 
basic elements of the wayfinding in the design of the passenger information system, with 
special regards to the platform and station environment.  
The document takes in consideration also the wayfinding needs of the person with reduced 
mobility in relation to the design of the passenger information system on driverless vehicles, 
with special regards to the needs of the visually impaired person. 
The main features of the PIS requirements both for on-board and wayside situations, as 
Communication/Contacts (PIS)/with Patronage, are divided in two very important aspects: 
 

·  Content 
The analysis identifies the structure of the interfaces for on-board and wayside PIS for all 
GOAs. The definition of the interface specifications will be based on the different kinds of 
information delivered to passengers. 
The analysis ignores the type of transmitter to be used or the protocol, as within the European 
MODURBAN project assuming this task belongs to the scope of MODCOMM, that will deal 
exhaustively with those issues. Nonetheless, the use of widely used techniques with proven 
reliability, such as the TCP/IP stack, is desirable. 
The basic requirements that any communication system (wireless or wired) must satisfy are 
the following: 
·  Identification of default messages to be displayed in the event of loss of connection 

between the front end PIS devices and the information sources. 
·  Integrity of data forwarded so that the messages or information transmitted are in fact 

those to be transmitted, to avoid transmitting information with correct syntax but 
erroneous context (e.g. the PIS indicates the arrival in an existing station but it does not 
correspond to the train line).  

 
·  Ergonomy 

 
In D48 the analysis of the main functional requirements of information to realize a PIS 
(Passenger Information System) easy to understand for every European passenger is reported. 
In this specific study, the requirements of information mean the structure and the display 
fashion of the information provided to the passenger. In particularly this study started from 
the analysis of elements of psychology of learning and it proceeds thought the way-finding 
elements and general criteria to design passenger information system for person with reduced 
mobility. 
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The aim of the document is to provide a list of the main requirements of information for 
passenger in terms of content and kind (i.e. information structure, colours, contrast, others) 
both for the on-board PIS (considering also the driverless vehicles) and the wayside PIS, that 
could be taken into consideration as a starting point for the concept design of a European 
passenger information system that can give every European citizen, taking in consideration 
also the persons with reduced mobility, the same perception of the information. 
 



 
MODURBAN Contract: 516380 
Deliverable Report – WP13 – D48 

Doc Name: Deliverable Report – D48  Date: 15/02/2008 
ID: DEL_MODACCESS_WP13_D48_V6_080215.doc Security: CONFIDENTIAL – Consortium Only 
Revision: Final  Page 10/64 

 
Glossary 
 
DCS Data Communications System 

EAP Emergency Alarm for Passenger 

EEDe Emergency Egress Device 

Ext External Teams 

GOA Grade Of Automation 

LTM Long Term Memory 

OCC Operations Control Centre 

PIS Passenger Information System 

PRM Person with Reduced Mobility 

PTT Push To Talk 

STM Short Term Memory 

TCP/IP Transmission Control Protocol / Internet Protocol 

YAH You Are Here 
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1 Content coming from the preliminary analysis 
 
1.1 On Board Passenger Information System 
 
The schemes (figure 1, figure 2, figure 3) presented below do clarify and recall the 
functionalities of the PIS on public transport. 
 
 
 

 
Figure 1 – Block Diagram of the Internal and External Interfaces of PIS (tram or metro) 
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Figure 2 – Block Diagram of the Internal Interfaces between Passenger and PIS (tram or metro) 
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Figure 3 – Block Diagram of the Internal Interfaces between DRIVER and PIS (tram or metro) 

 
The PIS is made up of a set of on-board devices whose number can vary according to the 
functionalities of the system and the requirements of the individual operator.  Based on 
studies previously conducted within the sphere of the European project MODURBAN subtask 
MODACCESS, a basic set of devices was identified sufficient to constitute a PIS model that 
reflects the functionalities both in normal operating situations and in critical situations. 
The basic PIS set is made up of the following elements: 

�  External Display (Frontal and Side) 
�  Internal Display (alphanumeric and route display) 
�  PA Loudspeakers 
�  DRIVER Cab Intercom 
�  Emergency Passenger Call Unit 
�  Emergency Egress Device (EEDe) 
�  Emergency Alarm for Passenger (EAP) 
�  Manual Fire Extinguisher 
�  Video Surveillance 
�  Emergency Lighting System 
�  Bells or Others Acoustic Alarms 

 
The functionalities of a PIS and consequently of its interfaces are closely related to the 
functionalities of the elements that comprise it.  Therefore the definition of the functional 
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specifications of the interfaces of the PIS will be based on an analysis of the functionalities of 
the individual devices related to the type of interface under study (OCC, ExT, DRIVER, 
Passenger). 
 
 
 
1.2 Passenger Information System on Platform 
 
The Functional Specifications (table 1) related to dynamic information (figure 4, figure 5) are 
related to the speed of data transmission and its management. In particular for the Operators it 
is important to be able to control, and if necessary correct, the information to passengers very 
quickly or even in real time. These specifications also include specifications related to the 
video surveillance of the platform and the station in general. 
For the Platform interface the functional specifications are related to the timing of information 
displayed based on the presence of the train in a station as well as to the method of display of 
images on the monitors or displays in ergonomic terms (visibility and comprehension).   
 

Table 1 - Functional Specification for Dynamic Information on Platform 
Functional Specification for Dynamic Information on  Platform 

Interface Functional Specification for Dynamic Info rmation 

Operators 
(OCC) 

�  It shall be possible to update in real time by the Operators the travel 
information (i.e. delay, work on the track, others). The up-dating time of 
information is on the base of the specifics requirements of the daily 
service, that it is own of every Operators. 

�  It shall be possible the transitions between the existing and the new 
modified timetable 

�  It shall be possible to provide live audio announces or automatic 
announces to the passenger on platform via the PA loudspeakers on 
platform. 

�  It shall be possible to provide live audio announces to the passenger 
inside the train via the on board PA loudspeakers. 

�  Video Surveillance system shall have the following functionalities: 

o Real time full motion image transmission from the platform 

o Image visualization until to 0,1 lux 

o It shall be possible to visualized the image automatically with an alarm 
activation 

o It shall be possible to visualized a defined camera into a defined station 
area or platform area 

o It shall be possible to visualized a defined camera into a defined train 

o It shall be possible to record the images according to the privacy rules 

PLATFORM 
(Passenger) 

�  After the train departure, on the platform shall be provided on the displays 
line information about the next trains: 

o Number 

o Direction 

o Next Stations / Next Served Stations  



 
MODURBAN Contract: 516380 
Deliverable Report – WP13 – D48 

Doc Name: Deliverable Report – D48  Date: 15/02/2008 
ID: DEL_MODACCESS_WP13_D48_V6_080215.doc Security: CONFIDENTIAL – Consortium Only 
Revision: Final  Page 15/64 

o Approaching/Waiting/Delays time 

o train length 

o disturbed situations 

The up-dating time could be about 30 s (maximum) after the train departure 

�  Before the metro arriving at the platform shall be provided audio line 
information: 

o Number 

o Direction 

o Train length 

o delay 

The up-dating time could be 15 s (maximum) before the metro approaching 

�  Electronic panels that provide information shall have the following 
functionalities: 

o Readability (minimum) 30 m 

o Angle of view > +80° (minimum) 

o Contrast > 0,8 

o Brightness > 500 cd/m2 

o Anti glare 

Train 

�  It shall be possible to have a report of the geographical position of all 
trains on a HMI into the OCC (Mandatory for GOA 1a, 1b, 2, 3, 4) 

�  It shall be possible to have a report of unauthorized train departure on a 
HMI into the OCC (Mandatory for GOA 1a, 1b, 2, 3, 4) 

�  It shall be possible to have information about the stations skipped on a 
HMI into the OCC (Mandatory for GOA 1a, 1b, 2, 3, 4) 

�  It shall be possible to have information necessary to enable train tracking 
on a HMI into the OCC (Mandatory for GOA 1a, 1b, 2, 3, 4) 

�  It shall be possible to have the transmission to an HMI, into the OCC, of 
information necessary to enable train tracking (Mandatory for GOA 1a, 1b, 
2, 3, 4) 

�  It shall be possible to realize a voice communication from OCC with the 
passenger inside the metro (Mandatory for GOA4) 

�  It shall be possible to realize a voice communication from the OCC with 
the driver inside the metro 

�  It shall be possible to have the transmission to an HMI, into the OCC, of 
audio and video information (video surveillance) (Mandatory for GOA4) 

�  It shall be possible to provide automatic audio announces inside the train 
15 s (maximum) before approaching to the station (Mandatory for GOA4): 

o Get off the train on the right/left 

o Mind the gap 

o Next station name 

o Possible connections (others metro or tram lines and trains) 

o Tourist information 
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Figure 4 – Block Diagram of the PIS Interfaces between OCC and PLATFORM (Passenger) of a metro 

Station 
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Figure 5 – Block Diagram of the PIS Interfaces between OCC and a Train (metro) 

 
 
 
1.3 Conclusion: Status of provisional findings from preliminary analysis 
The main Functional Specifications for the on-board and wayside PIS interfaces are 
summarized in this paragraph. 
For the on-board PIS they are grouped in relation to the class of interface (internal and 
external) and to the PIS devices that carry out the functions analysed. 
For the Wayside PIS they are grouped according to the class of information (dynamic and 
static) and the interface of reference.  
�



 
MODURBAN Contract: 516380 
Deliverable Report – WP13 – D48 

Doc Name: Deliverable Report – D48  Date: 15/02/2008 
ID: DEL_MODACCESS_WP13_D48_V6_080215.doc Security: CONFIDENTIAL – Consortium Only 
Revision: Final  Page 18/64 

�
2 PIS On-Board 
�
2.1 Main Functional Specifications for PIS External Interfaces 
�

Table 2 - Main Functional Specifications for PIS External Interfaces for PIS onboard 

Main Functional Specifications for PIS External Int erfaces for PIS onboard 

 Main Functional Specifications for PIS External In terfaces 

Related PIS 
Devices ExT Interface OCC Interface 

Video 
Surveillance 

It should be possible to visualize the 
image on the field via a portable 
wireless device during an emergency 

�  Real time full motion image 
transmission 

�  Image visualization up to 0,1 lux 

�  It shall be possible to visualize the 
image automatically with an alarm 
activation 

�  It shall be possible to visualize a 
defined camera on a defined metro 
in real time 

�  It shall be possible to record the 
images according to the privacy 
rules 

�  It should be possible, specially for 
driverless trains, the audio and 
video supervision from the OCC 

Manual Fire 
extinguisher 

At the discretion of OCC the ExT shall 
informed  

�  It shall be activated an alarm in the 
OCC when a passenger unhooks a 
manual extinguisher inside a coach 
(Mandatory for GOA4) 

Emergency 
Alarm for 
Passenger 

At the discretion of OCC the ExT shall 
informed  

�  It shall be activated an alarm in the 
OCC when a passenger active the 
emergency handle inside a coach. 

�  It should be activated a voice 
communication between the OCC 
and the passenger (via the 
emergency call unit) in the vehicle 
when an emergency handle is 
pulled (Mandatory for GOA4). 

Emergency 
Egress Handle 

At discretion of OCC shall informed 
the ExT 

�  It shall be activated an alarm in the 
OCC when a passenger active the 
emergency egress handle. 

�  It should be activated a voice 
communication between the OCC 
and the passenger (via the 
emergency call unit) in the vehicle 
when an emergency egress handle 
is pulled (Mandatory for GOA4). 
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Passenger 
Call Unit 

 --- �  It shall be possible to realize a 
voice communication in PTT with 
the OCC (Mandatory for GOA4) 

�  It shall be possible the 
management of multiple Call Unit 
activations by the OCC (Mandatory 
for GOA4) 

�  The activation of the Call Unit 
should be possible directly by the 
passenger via a dedicated handle 
or push button 

�  The activation of the Call Unit shall 
be connected with the activation of 
the EAP by a passenger 
(Mandatory for GOA4) 

�  The activation of the Call Unit shall 
be connected with the activation of 
the ����  by a passenger 
(Mandatory for GOA4) 

External & 
Internal 
Display 

 --- �  It should be possible to update the 
passenger information about the 
daily metro travel via wireless 
communication 

�  It should be possible to change the 
visualized information during the 
travel 

�  It shall be possible to update or to 
change the travel information 
provided to the passenger via 
wireless communication 

PA 
Loudspeakers 
(on board) 

 --- �  It should be possible to update the 
audio announces for passenger 
about the daily metro travel via 
wireless communication 

�  It shall be possible to provide audio 
announces in real voice to the 
passenger via wireless 
communication (Mandatory for 
GOA4) 

�
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�
2.2 Main Functional Specifications for PIS Internal Interfaces 

 
Table 3 - Main Functional Specifications for PIS Internal Interfaces for PIS onboard�

Main Functional Specifications for PIS Internal Int erfaces for PIS onboard 

 Main Functional Specifications for PIS Internal In terfaces 

Related PIS 
Devices 

DRIVER Interface PASSENGER Interface 

Video 
Surveillance 

�  Real time full motion image 
transmission 

�  Image visualization up to 0,1 lux 

�  It shall be possible to 
automatically visualize on the 
driver’s desk the image with an 
alarm activation 

�  It shall be possible to visualize 
on the driver’s desk the images 
coming from a defined coach in 
real time 

�  It should be possible to 
automatically visualize on the 
driver’s desk the images from 
the platform cameras when the 
train is approaching the station, 
via wireless communication  

�  It should be possible to visualize 
on the driver’s desk the images 
from the platform cameras or 
from the on-board cameras to 
supervise boarding operations 

�  The cameras shall be hidden to 
avoid vandalism 

�  The presence of the video 
surveillance should signed to 
discourage aggression or 
vandalism 

Manual Fire 
extinguisher 

�  an alarm shall be activated on 
the driver’s desk when a 
passenger unhooks a manual 
extinguisher inside a coach  

�  voice communication should be 
activated a between the 
DRIVER and the OCC when a 
manual extinguisher is 
unhooked 

�  It shall be possible to unhook the 
extinguisher applying a force of 
150 N or 15 Nm 

�  It shall be protected against 
accidental unhooking 

�  It shall be installed in a position 
visible by the video surveillance 
system 
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Emergency 
Alarm for 
Passenger 

�  an alarm shall be activated on 
the driver’s desk when a 
passenger actives the 
emergency handle inside a 
coach. 

�  It should be possible to 
automatically active the 
visualization on the driver’s desk 
of the images related to the 
pooled EAP  

�  It should be activated a voice 
communication between the 
DRIVER and the passenger (via 
the intercom system) when an 
emergency handle is pulled. 

�  a voice communication should 
be activated between the 
DRIVER and the OCC when an 
emergency handle is pulled. 

�  It shall be installed in a fixed 
position inside the coach close to 
the Intercom system, at a max. 
height of 1600 mm from floor level 
(considering also PRM) 

�  It shall be possible to pull the 
handle applying a force of 150 N or 
15 Nm 

�  It shall be protected against 
accidental activation 

Egress Handle �  an alarm shall be activated on 
the driver’s desk when a 
passenger actives the 
emergency egress handle.  

�  a voice communication should 
be activated between the 
DRIVER and the passenger (via 
the intercom system) when an 
emergency egress handle is 
pulled. 

�  a voice communication should 
be activated between the 
DRIVER and the OCC when an 
emergency egress handle is 
pulled. 

�  It shall be installed in a fixed 
position inside the coach close to 
the Intercom system, at an max. 
height of 1600 mm above floor 
level (considering also PRM) 

�  It shall be possible to pool the 
handle applying a force of 150 N or 
15 Nm 

�  It shall be protected against 
accidental activation 

�  It shall be installed close to the 
egresses 

DRIVER Cab 
Intercom 

�  It shall be possible to realize a 
voice communication in PTT 
with the Passenger 

�  It shall be possible the 
management of multiple 
Intercom activations by the 
DRIVER 

�  It shall be installed in a fixed 
position inside the coach at a max. 
height of 1600 mm above floor 
level (considering also PRM) 

�  The activation of the Intercom 
should be possible by dedicated 
handle or push button 

�  The activation of the Intercom shall 
be connected with the activation of 
the EAP by a passenger 

�  The activation of the Intercom shall 
be connected with the activation of 
the EEDe by a passenger 
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External 
Display 

�  It should be possible to update 
passenger information about the 
daily metro travel 

�  It should be possible to change 
the visualized information during 
the travel 

�  It shall provide the passenger with 
a basic set of travel information 
such as: 

�  Arrival station (direction) 

�  Line number 

�  Frontal Display 

�  Active Area (minimum) 150 x 1500 
mm 

�  Max range of visibility < 15 m 

�   Side Display 

�  Active Area (minimum) 100 x 900 
mm 

�  Max range of visibility < 7 m 

�   

�  Angle of view (vertical) < 130° 

�  Contrast > 0,6 

�  Brightness > 4000 cd/m2 minimum 

�  Character Color Amber or Green or 
Red 

�  Background Color Black 

Internal 
Display 

�  It should be possible to update 
passenger information about the 
daily metro travel 

�  It should be possible to change 
the visualized information during 
the travel 

�  It shall provide the passenger with 
a basic set of travel information 
such as: 

�  Arrival station (direction) 

�  Line number 

�  Next station 

�  Active Area (minimum) 50 x 800 
mm 

�  Angle of view > +50° 

�  Max range of visibility < 5 m 

�  Contrast > 0,8 

�  Brightness > 800 cd/m2 

�  Character Color Amber, Green, 
Red 

�  Background Color Black 

�  Minimum resolution 4 mm 

�  Graphic Functionalities 
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PA 
Loudspeakers 

�  It should be possible to update 
the audio announcements for 
passenger about the daily metro 
travel 

�  It shall be possible to provide 
audio announcements in real 
voice to the passenger 

�  It shall provide the passenger with 
a basic set of travel information 
such as: 

�  Arrival station (direction) 

�  Next station 

�  Possible connection 

�  Tourist information 

�  SNR >45 dB 

�  Total harmonic distortion < 2 % , 
1 kHz 

�  Frequency Response (-3dB band) 
200 – 5000 Hz 

�
�
�
3 PIS Wayside 

 
Table 4 - Main Functional Specifications for PIS Wayside Interfaces for PIS Wayside 

Main Functional Specifications for PIS Wayside Inte rfaces for PIS Wayside 

 Main Functional Specifications for PIS Wayside Int erfaces 

Related PIS 
Information OCC PLATFORM 

Dynamic 
Information 

�  It shall be possible to update the 
travel information on the base of 
seasonally services by the OCC 

�  It shall be possible to update in 
real time by the OCC the travel 
information (i.e. delay, work on 
the track, others) 

�  Video Surveillance system shall 
have the following 
functionalities: 

�  Real time full motion image 
transmission from the platform 

�  Image visualization up to 0,1 lux 

�  It shall be possible to 
automatically visualize the 
image with an alarm activation 

�  It shall be possible to visualize a 
defined camera in a defined 
station or platform area 

�  It shall be possible to record the 
images according to the rules on 
privacy  

�  It shall be possible the 
transitions between the existing 
and the new modified timetable 

�  After the train departure, the 
platform displays shall provide line 
information about the next train (i.e. 
number, direction, train length, 
arrival time, others) 

�  15 s (maximum) before the metro 
arrives at the platform audio line 
information (i.e. number, direction, 
train length, others) shall be 
provided 

�  Electronic panels that provide 
information shall have the following 
functionalities: 

�  Readability (minimum) 30 m 

�  Angle of view > +80° (minimum) 

�  Contrast > 0,8 

�  Brightness > 500 cd/m2 

�  Anti glare 
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�  It shall be possible to provide 
live audio announces to the 
passenger on platform via the 
PA loudspeakers on platform. 

�  Train Interface: 

o It shall be possible to have a 
report of the geographical 
position of all trains on a HMI 
into the OCC (Mandatory for 
GOA 1a, 1b, 2, 3, 4) 

o It shall be possible to have a 
report of unauthorized train 
departure on a HMI into the 
OCC (Mandatory for GOA 1a, 
1b, 2, 3, 4) 

o It shall be possible to have 
information about the stations 
skipped on a HMI into the 
OCC (Mandatory for GOA 1a, 
1b, 2, 3, 4) 

o It shall be possible to have 
information necessary to 
enable train tracking on a 
HMI into the OCC (Mandatory 
for GOA 1a, 1b, 2, 3, 4) 

�  It shall be possible to have 
the transmission to an HMI, 
into the OCC, of information 
necessary to enable train 
tracking 

�  It shall be possible to realize 
a voice communication from 
OCC with the passenger 
inside the metro (Mandatory 
for GOA4) 

�  It shall be possible to realize 
a voice communication from 
the OCC with the driver inside 
the metro 

�  It shall be possible to have the 
transmission to an HMI, into the 
OCC, of audio and video 
information (video surveillance) 
(Mandatory for GOA4) 

Static 
Information 

static information shall be updated at 
discretion of OCC  

�  It shall provide at the station 
egresses the following main 
information for passenger 
orientation: 

�  Station Name (legible from 50 m) 

�  Station Exit Direction (legible from 
30 m) 
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�  Metro Lines (legible from 30 m) 

�  Platforms (legible from 30 m) 

�  Metro Network map (legible from 
10 m) 

�  It shall provide information for 
passenger safety: 

�  Fire Extinguisher position or Fire 
Alarm position (legible from 10 m) 

�  Video surveillance (legible from 10 
m)  

�  Emergency call unit to speak 
directly to the station crew (legible 
from 10 m) 

�  Any other information to prevent 
dangererous situations for 
passenger (i.e. dangerous 
behaviour, dangerous acts) (legible 
from 10 m) 

�  Connection information shall be 
indicated on panels with different 
background colour with respect to 
the metro line 

�  Information easy to understand and 
to find for PRM: 

�  Braille  

�  Tactile map 

�  Tactile signs 

�  Rough path on the platform 
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4 Theoretical Elements of Psychology of Learning (Annex) 
 
The human brain can perform very complex operations every day that enable autonomous and 
rational interaction with others and with one’s surroundings. The main cognitive processes of 
the human brain are: 

o Perception the ability to acquire awareness of reality/external information through 
sensory organs or intuition. 

o Memory the ability to store the information perceived. 

o Planning the ability to organize an action on the basis of previously perceived 
and stored information. 

o Deduction the process that, starting from certain premises, allows logical solutions 
to be reached. 

o Learning psychic process that leads to behavioural change in an individual. 

o Action ability to perform an appropriate action in time and space in relation to 
prior planning.  

The development of these processes is limited by the amount of information that the human 
brain can process in a given space of time, the exactness of the information perceived, and the 
maximum amount of information that can be stored, again in a give space of time. 
 
 
4.1 Learning 
 
The most importance cognitive process for the social life of an individual is learning, which in 
turn implies the participation of other sub-processes such as: 
 

o Codification of information in the Short Term Memory (STM) 

o Representation of information in the Long Term Memory (LTM) 

o Recovery of information 

o Use of information 

 
The codification of information takes place through the sensory coding of reality with the 
senses of touch, hearing, smell and sight.  Such codification is not a passive perception of 
reality but an active elaboration of information in the STM. This can take place in the form of 
an analysis of the information present in the surrounding environment, or through 
interpretation of information on the basis of previously acquired knowledge. Sensory coding 
is, therefore, a minimum requirement for learning. 
There are three possible ways of storing in the LTM information that is codified in the STM: 
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o Reiteration repeating information 

o Codification inserting new information in a context of previously stored information 

o Storing association of images to the information to be stored. 

 
The LTM stores indefinitely all the knowledge acquired in the past by an individual (table 5).  
The STM can be used in two different ways:  as a working memory or as a short term storing 
memory.  In the first case, the STM processes the sensory code data received, which is then 
stored permanently in the LTM.  In the second case instead, apart from processing 
information, the STM also holds information for brief periods (from a few seconds to a few 
minutes) in order to give rise to actions related to the information acquired (e.g. road signs or 
directional signs inside stations). 
 

Table 5 – Difference between STM and LTM 

 Short Term Memory (STM) Long Term Memory (LTM) 

Functionality Processing of perceived 

information 

Permanent storing of 

processed information 

Storing capacity Limited Infinite (virtually) 

Duration of storage From seconds to minutes Unlimited (virtually) 

Codification of information 

type 

Sensory Semantic (by meaning) 

Mode of storage Separate storage for the 5 

senses 

Single storage for the 5 

senses 

Information loss Decline 

Arrival of new information 

Inexistent (virtually)  

 
 
4.2 Theoretical Elements of the Learning Model 
 
The learning process can be described as a multi-level process made up of other sub-processes 
(figure 6). Attention plays a key role in learning and allows information to be consciously 
processed in depth. To understand the role that attention plays it is necessary to consider what 
happens when information to be learnt presents itself. The individual firstly undergoes 
sensorial stimulation (e.g. a sign, an announcement, a sound, etc.), however, owing to 
possible disturbances in the surrounding environment or the amount of information that can 
be elaborated in a given time, not all the information received will be codified.  It is at this 
point that attention plays the essential role of filter, allowing the individual to concentrate on 
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only a part of the stimuli or information perceived, which will be those that have captured the 
attention of the individual.  
 

 
Figure 6 – Learning Process as Multi-Level Process 

 
 
Within the learning process, therefore, attention can be defined as an autonomous function 
that is independent of sensorial coding.  By selecting only a part of the information captured 
by the sensorial receivers (sight, hearing, smell and touch) attention ensures that the 
individual elaborates accurately and consciously only a part of the information presented 
(figure 7).  
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Figure 7 – Attention sifts information acquired through sensory coding 

 
In the light of these considerations, it is necessary that the information proposed to an 
individual be structured in such a way that attention is guided to sifting and then taking on 
board the information desired. To do this, the information proposed must have the following 
characteristics: 
 

o Automatic orientation of attention Sudden stimulus (e.g. flash, sound).  This 
expedient guarantees that the attention of the 
individual is captured even if the stimulus is on the 
periphery of the visual field.  

o Pre-Selector Event Draw attention to the relevant part of the information 
(e.g. words in different colours).   

o Advanced Organizer Information headings.  These allow the content of the 
information to be predicted making learning simpler 
and quicker.  

o Reduction of Attention Load Short sentences (e.g. short phrases, space between 
different items of information, coloured background).   
This facilitates concentration and allows more rapid 
perception of individual information.  
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5 Elements of Wayfinding in PIS Design 
 
Every day each of us moves in spaces that require the use of the human capacity to find one’s 
way in order to reach a destination.  A prime example could be when, at peak hour, we have 
to take the tube in a station that is not only large but severely congested.  Another typical 
example is the behaviour of a tourist who is trying to relate the landmarks on his map (e.g. 
churches, bridges, stations, etc.) to what he sees around him.   This shows that it is easier for a 
person to memorize a route or take stock of where he actually is if the information acquired 
from a map coincides with what he sees.  In other words, the more a map is orientated in the 
same direction as the observer the easier it will be for him to memorize a route. YAH (You 
Are Here) maps are based on this principle.  These maps are usually to be found in city 
squares or in the key points of large and complex buildings such as stations or airports.  From 
these simple considerations it is clear that for a person to get his bearings the surrounding 
environment is crucial as a source of information that represents the point of departure for 
elaborating an essential mental map in order to find his way. The environmental information 
can, therefore, be divided into three classes:  
 

o Sensorial information: information that derives from the sensory coding of the 
surrounding environment (e.g. signs and symbols)  

o Stored information: information that derives from past experience in the 
same environment or in the same environmental 
conditions 

o Deduced information: information that derives from a combination of sensorial 
and deduced information. 

 
Sensorial information must be distributed clearly and uniformly during the design and 
installation of a PIS.  However this information is not to be considered as solely represented 
by the classical visual signals (i.e. notices, symbols or displays). The PIS must communicate 
useful and user-friendly error-free information to all passengers, who may also have different 
sensory coding capacities (e.g. the visually impaired). The sensorial characteristics of the PIS 
that must be taken into consideration are: 
 

o Sight colour, illumination and symbols 

o Touch surface treatments 

�

5.1 Colour (general informative overview) 
 
According to the CIE there are 3 major aspects for characterization of PIS chromatic code: 

o Lightness 
o Chrome 
o Hue 
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This part is only an example for a palette of colours. Each operator has his standard for 
passenger information with the aim of visual identification and differentiation by people. 
The following description on chromatic code, lighting and chrome is only a general overview, 
just to explain the basic elements and to give a simple explanation of them. For a more 
technical explanation, that is out of the scope of D48, please refer to: 
ISO 8995 (replaces CIE S008) Lighting of Indoor Work Places 

ISO 10526 (replaces CIE S001 & S005) Colormetric Illuminants 

ISO 10527 (replaces CIE S002) Colormetric Observers 

ISO 15469 Spatial Distribution of Daylight – CIE standard 
|general sky 

ISO 23539 (replaces CIE S010) Photometry – The CIE System of Physical 
Photometry 

ISO 23603 (replaces CIE S012) Standard Method of Assessing the Spectral 
Quality of Daylight Simulators for Visual 
Appraisal and Measurement of Colour 

 
 
A chromatic code may be used to indicate different destinations or different types of 
information (e.g. routes, emergency, tourist, etc.) but it must be remembered that a chromatic 
code has limitations tied to the maximum number of colours that can be used and the 
possibility of being read by people with impaired sight.  
The maximum number of colours that can be recognized unequivocally by a person are 12.  In 
other words it is not advisable to use as colours different shades of the same colour such as 
light red, dark green or light brown.  The colours that can be used are: red, yellow, blue, 
orange, green, violet, brown, kaki, pink, black, white and grey (Figure 8). This colours palette 
is only an example. Each operators has his standard for passenger information with the aim of 
visual identification and differentiation by people. 
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Figure 8 – Basic colour set for  a univocal chromatic code 

 
 
 
Fewer colours can be used for a chromatic code for the visually impaired because in this 
instance the passenger does not perceive the colour as such, but perceives the chromatic 
symbol-background contrast.  To make the most effective chromatic contrasts the chromatic 
model of the Itten colour circle is used.  Itten’s circle has three primary colours (red, blue and 
yellow), three secondary colours (green, violet and orange) and six tertiary colours (yellow-
orange, red-orange, red-violet, blue-violet, blue-green and yellow-green).   In Itten’s circle the 
secondary colours are obtained by combining two primary colours while the tertiary colours 
are obtained by combining a primary colour with a secondary colour (Figure 9).  
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Figure 9 – Itten’s Colour Circle 

 
 
 
The best chromatic contrasts are obtained with pairs of complementary colours, namely those 
colours that have no component in common which, in the Itten circle, correspond to the pairs 
blue-orange, red-green and yellow-violet (Figure 10). 
 

 
Figure10 – Complementary Colors in Itten’s Color Circle 
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The most effective chromatic contrasts for the visually impaired are obtained with the 
following pairs of colours:  blue-orange, blue-yellow and yellow-violet.   The chromatic 
contrasts blue-green and red-green should be avoided because the line of union between the 
two colours tends to be seen as hazy which makes the outlines of the symbols lose definition.  
Excellent chromatic contrast is possible with different shades of grey that go from white 
(100% incident ray reflection) and black (0% incident ray reflection).   The best contrast in 
the grey range is obtained with two shades that have a 70% incident ray reflection difference.  
The absolutely best contrast is, however, white-black and in particular white symbols on a 
black background (Figure 11). 
 
 

�
Figure 11 – Best Chromatic Contrast for Visually Impaired People 

 
 
5.2 Signs (general overview) 
 
Signs are the most immediate way of providing passengers with information and consist of a 
set of symbols and written messages that can be classified as follows: 
 
Graphic signs Stylized symbols (pictograms) that represent messages and are easily 

understandable 
 
Written signs Written notices inside stations or coaches. 
 
Tactile signs Messages written in Braille or raised letters and map outlines. 
 
PIS signs can be further divided according to their function: 
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Identification signs Signs used at station entrances to indicate the way in, the name of 
the station and the lines that operate.  They are also present on 
platforms to indicate the direction of travel, the intermediate 
stations and the last station (terminal).  

 
Route signs Signs inside the station indicating how to reach platforms and the 

way out.  This type of sign also indicates how to reach other 
platforms where there are connections with different metro lines.  

 
 
 
Warning and  
Prohibition signs Signs indicating how passengers are to behave for their own safety 

and to permit normal public transport service. 
 
Emergency signs Signs useful to passengers only in emergency situations that 

indicate how to behave.  The signs must conform to national and 
international legislation. 

 
General Information: 
Signs Timetables, fares, location of facilities (toilets, telephones, etc.).  
 
It can be difficult to correctly relate information to symbols.  The main problems that a 

passenger can encounter in understanding signs are: 
 
Ambiguous information Lack of symbol standardization or incorrect positioning of signs 

(e.g. arrows that indicate ambiguous direction) 
 
Inaccessible information Lettering too small for the viewing distance, inadequate 

illumination of signs or signs obstructed by other objects 
 
Too much information Absence of hierarchal structure of information or excessive 

concentration of symbols in one point. 
 
The guideline for the design of a PIS should be to provide increasingly detailed information to 
passengers the closer they get to their destination.  The criteria to be followed to avoid the 
above difficulties should be the following: 
 

·  Place signs so they can be easily identified by passengers and in places where 
passengers have to make a decision. 

·  Place signs so that the routes indicated are clear both during normal service and in 
emergency conditions.  

·  Signs must attract the attention of passengers when they indicate behaviour to be 
followed to guarantee their safety. 

·  Signs must provide information for the correct use of station facilities (escalators, lifts, 
alarms, etc.). 
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·  When the same information needs to be repeated use the same signs. 

·  When signs for passenger information on the platform can be seen also by the driver, 
these must in no way mislead the driver or be able to be confused with operating 
signals.  
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6 Tactile guide aids for the visually impaired 
 
Amongst the people with reduced mobility (PRM), it is those with sight problems (blind and 
partially-sighted) who suffer most from limited independence.  To allow these people to move 
freely and safely in vast spaces such as railway stations, it is necessary to install tactile guide 
systems to facilitate recognition of the various points of the station and to identify potential 
dangers (e.g. tracks, stairs, etc,).  
 
The tactile guide aids need to consist of modular elements to be inserted in the station floor. 
They must provide the visually impaired with directions and information of potential dangers 
through four different sensory channels:  
 
Plantar tactile sense tactile guide paths are perceived through the sole of the foot as the 

conformation of the modules differs from the surrounding floor 

Manual tactile sense tactile station layout maps, raised lettering and Braille  

Hearing sense the sound that the point of a white cane produces  

Chromatic sense passengers with impaired vision can receive path information 
through the chromatic contrasts between floor and modules.  

 
 
6.1 General criteria for tactile paths 
 
Tactile paths are generally installed in very vast spaces where there are multiple facilities for 
passengers.   The most usual places for the installation of tactile paths are station foyers and 
platforms where they help those with impaired vision to find their way (figure12).  According 
to the RFI (Italian Rail Network) standards and Italian Decree DPR 503/96, the code used in 
these paths has two levels of importance as a guide: the first is essential for safe movement 
and the second provides the DRM with more detailed information, which, if not perceived, 
does not endanger mobility.  The colour of the tactile path must create sufficient contrast with 
the rest of the floor and be able to be seen to the visually impaired.  
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Figure 12 – Example of Tactile Path in Railway Station 

 
 
 
6.2 Basic Codes 
 
The basic codes are represented by “straight direction” and “stop or danger” modules.  These 
are important to guarantee a safe path.  The colour of the modules must be in contrast with the 
floor so that it helps the visually impaired.  The stop and danger module must be yellow 
because in European states that colour is used also to indicate the distance to be kept from the 
edge of the platform. 
 
Straight direction. This module to be integrated into the floor consists of a series 

of grooves parallel to the direction of travel.  The grooves 
must be sufficiently raised to be easily perceived with the sole 
of the foot but without creating a problem for walking.   The 
edges of the module, parallel to the grooves, must be slightly 
raised with respect to the grooves so it can be used as a guide 
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for the tip of a white cane.  The width of the module should be 
60 cm (table.6).  

 
Stop or Danger This module consists of bumps that criss-cross diagonally 

with respect to the direction of travel.  The bumps must be 
sufficiently raised to provide immediate tactile feedback to 
the sole of the foot and must also generate a sensation of 
discomfort in order to quickly capture the attention of the 
disabled person.  Because the role of the module is to 
communicate danger, or because the person needs to stop, it 
must be yellow so that it can be seen also by the visually 
impaired.  The width of the module is 4 cm and the height of 
the bumps 3 – 5.5 mm so it can be perceived as a line 
(table.6). 

 
 
6.3 Second Level 
 
The following modules belong to the second level: “compulsory turn”, T-turn”, “facilities” 
and “negotiable danger”. These modules provide the disabled (blind or sight impaired) with 
more detailed information on the path they are following, but if they are not accurately 
perceived it does not create a danger for the passenger. 
 
Compulsory turn The module is divided into two triangles.  One triangle 

indicates the right direction of the path and is made up of 
grooves that are slanted at 45° with respect to the direction of 
travel.  This enables the disabled to perceive the curve with 
the sole of the foot and also allows the tip of a white cane to 
follow with ease the grooves themselves.  The other triangle 
that indicates the wrong direction consists of bumps 3 – 5.5 
mm high which give to the sole of the food a sensation of 
discomfort that immediately alerts the disabled that he/she is 
in the wrong area.  The module is 60 cm square.  

 
T-turn  This module consists entirely of small bumps that are rapidly 

perceptible to the disabled, but do not give a sensation of 
annoyance.  The module warns the disabled that he/she is at a 
T intersection and can chose to move in either direction 
without danger.  It is 60 cm square module and the bumps are 
3 mm high (table.6). 

 
Facilities The grooves on this module are very close together; it is 

placed between two “straight direction” modules so that the 
grooves are perpendicular to the direction of travel of the 
“straight direction” modules.   The module protrudes 
perpendicularly from the tactile path in the direction of the 
facility (e.g. lift, ticket puncher, etc.).  If the facility to be 
highlighted is more than 1.5 m from the tactile path this 



 
MODURBAN Contract: 516380 
Deliverable Report – WP13 – D48 

Doc Name: Deliverable Report – D48  Date: 15/02/2008 
ID: DEL_MODACCESS_WP13_D48_V6_080215.doc Security: CONFIDENTIAL – Consortium Only 
Revision: Final  Page 40/64 

module needs to be replaced with the “T-turn” module and 
have the tactile path proceed to the facility.  If the facility 
indicated is an UP stair the grooves must be repeated for the 
entire width of the stair.  The module measures W 40m x 100 
– 120 cm L (table.6). 

 
Surmountable danger This module has a combination of two codes: attention and 

facility.  It is installed to protect a facility that can be 
dangerous if confronted without due caution, e.g. a DOWN 
staircase.  The module consists of two 20 cm stripes: one with 
bumps 3-5.5 mm high and the other with closely packed 
grooves (table.6). 

 
Table 6 – Codes for Tactile Paths for Blind and Visually Impaired 

Tactile Path Codes Module Dimension Module Type 

Codici Base   

Straight direction Width 600 mm 

 

Stop or Danger  
Width 400 mm 

Bump height 3 – 5,5 mm 

 

Second level code   

Compulsory 

turn 
Width 600 mm 
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T-turn Square 600x600 mm 

 

Facilities 
Width 400 mm 

Length 1500 mm 

 

Surmountable 

danger 
Width 400 (200+200) mm 

 

 
 
6.4 Particular applications of tactile codes 
 
The most dangerous points in a railway station for disabled passengers, and particularly those 
with sight problems, are:  stairs, escalators, moving carpets and platform edges at the 
beginning and end of a tactile path.  In these situations the danger must be clearly and 
correctly indicated to avoid dangerous misunderstandings.  
 
UP-stairs The facility modules must be placed the entire width of the 

stairs, with the grooves perpendicular to the direction of 
travel.  The modules are to be placed at a maximum distance 
of 30 cm from the foot of the stairs so that the disabled person 
has time to find where the stairs start. 

 
DOWN-stairs The Surmountable Danger module must be placed the entire 

width of the stairs so that the first strip that the disabled 
person will perceive is “Facility” and then “Danger”.  The 
modules must be placed at a maximum distance of 60 cm 
from the head of the stairs.  This enables the disabled person 
to understand in advance that he/she is in front of a station 
facility that can be potentially dangerous (figure 13).  
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Figure 13 – Example of correct tactile signalling of DOWN-stairs 

 
 
 
Escalators and 
Moving carpet In this case the Surmountable Danger modules are to be 

placed near the head and the foot of the escalator or moving 
carpet.  The installation procedure is the same as for the 
DOWN stairs.  

 
Platform edge To signal the edge of the platform a strip of Danger modules 

are to be laid parallel to the platform edge.     In this instance 
the modules must be painted yellow to assist those with 
impaired vision.  The strip must start at least 60 cm from the 
platform edge.  

 
End of tactile path The end and the beginning of the tactile path must be marked 

with a single Facility module after the strip of Straight 
Direction modules.  
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6.5 Tactile Maps 
 
A tactile map is a raised representation of the surrounding environment in clearly contrasting 
colours to aid the visually impaired to find their way and identify the station facilities (toilets, 
ticket office, tracks, etc.). 
Tactile maps are to be placed at the start of any tactile path or near station entrances. If the 
station has more than one level the maps must be repeated on each level.   To make the tactile 
maps still more useful they should be placed also near to platforms to provide the disabled 
with more detailed information when nearing the platform (figure 14). 
 
 
 

 
Figure 14 – Tactile map in the foyer of Valle Auerlia station of Line FM3 in Rome 

 
 
 
The size of the tactile map can vary depending on the area to be represented.  However, so as 
not to be too distracting it should not exceed 70 x 50 cm.   The maps should be placed on 
stand with a slope of 30° at a height of 1 m from the floor or attached to walls with the top of 
the map at a maximum height of 1. 8 m. 
The information on the maps will depend on the needs and the space available.  They will be 
written in Braille and have raised letters, symbols and layout.  Only key information should 
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be provided to avoid any misunderstandings and the distance between two lines of text or 
other symbols must be at least 5 mm.  
 
Braille The Braille letters have fixed size and proportion.  Each letter 

is enclosed in a 7.5 x 5 mm matrix and each dot must be 1.3 
mm high with a 1 mm diameter (figure 15). 

 

�

Figure 15 – Braille Alphabet 
 
 
 
Raised letters Raised letters for the visually impaired must be in capitals 

with Helvetica font.  The relief must be 1.3 mm with a surface 
of 1.3 mm; the height of the letters must be 25 mm and the 
spacing 20% of the height. 

 
Symbols Raised symbols can be recognized by touch when they have a 

free space around them of at least 5 mm. Symbols represent 
an effective way of indicating to passengers of different 
nationalities the points of interest of facilities inside the 
station. 
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7 Examples of PIS in use in Paris and London Urban Transport System (ANNEX) 
 
An analysis was made of the best guidelines for broadcasting information to passengers that is 
both easy to understand and to remember.  The technical visits to public transport operators in 
the Paris and London were of great interest.  In the light of these visits it was possible to have 
a general informative overview of the current status of the different PISs in use in Europe in 
terms of functional and ergonomic characteristics. 
More detailed information about the analysis of the different PIS in use in Europe, in terms of 
functional requirements, could be found in D115 Annex. 
 
 
 
7.1 Technical visit to RATP 
 
Thanks to the kind collaboration of RATP in January 2006 it was possible to pay a technical 
visit to the driverless line 14 that comprises 8 stations and extends from Saint Lazare to 
Bibliotheque Francois Mitterand (figure 16). Durign the visit it was possible to see the 
functions of the PIS in the various stations and on board the metro. 

 
Figure 16 – Driverless Line 14 with 8 stations 

 
 
 
The PIS used in the public transport system of RATP uses a 24 colour chromatic code to 
indicate the different metro lines and the tram (figure 18) as well as the different types of 
information (figure 19) in the stations. 
The signs to reach emergency exits conform to the international standard ISO 2864.1 and 
consist of white pictograms on a green background.   There are two types of signs: with back 
lighting and panels (fig.17).  Those with back lighting measure 135 x 240 mm (HxW) and are 
integrated into the lighting of the pedestrian tunnels while the panels measure 450 x 220 mm. 
The latter are installed in the pedestrial tunnels along the walls and have the following 
minimum distances: 
 

·  60 cm from any equipment 

·  10 cm from the corners of pederstrian tunnels 

·  30 cm from information notices for passengers (metro network maps, line 
maps) 
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·  10 cm from information notices for passengers that indicate the same direction 
indicated by the emergency exit signs. 

 

·  �

Figure 17. – Versions of emergency signs, especially for evacuation. 
 
 
 

�

Figure 18 – Chromatic code used by RATP to identify the different Metro, RER and Tram lines. 
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�

Figure 19 – Chromatic code used by RATP to identify different types of information 
 
 
 
In the points inside stations where it is necessary to provide different types of information to 
passengers, RATP have defined an information hierarchy.  At the top is the name of the 
station itself, followed by information on the urban transport lines and then tourist and service 
information for passengers.   Table 7 shows this hierarchy.    When information is placed over 
an arch, level 1 will be in the lowest position, while for notices level 1 will be in the highest 
position (figure 20).  
 
 

Table 7 – RATP hierarchy of information for passengers 

Level Type of information 

1 Station Name, Exit Indication and Name 

2 RER lines  

3 Metro lines  

4 Tram lines  

5 Special bus lines 

6 Bus lines  

7 General Comments (i.e. tourist, service, etc) or maps 
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�

Figure 20 – Example of information hierarchy 
 
During the technical visit to the metro stations of Paris it was possible to find the different 
types of information for passengers by following the chromatic code adopted by RATP.   
Some photographs taken during the visit follow. 
 

�

Figure 21 – Example of metro line information 
�
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�

Figure 22 – Example of station exit information 
�

�

�

Figure 23 – Example of station exit information with tourist information too 
�

�

�

Figure 24 – Example of Station name sign on the platform 
�
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�

�

Figure 25 – Example of emergency intercom on board the metro 
�

�

�

�

Figure 26 – Example of emergency intercom on the platform with fire extinguisher too 
�

�
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�

Figure 27 – Example of emergency exit information sign 
�

�
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7.2 Technical visit London Underground 
 
London Underground kindly allowed us to it was possible to pay a technical visit to the 
Jubilee Line in October 2006 (figure 28). During the visit it was possible to observe the PIS in 
the stations and in particular those to help any disabled passengers.   
 
 
 

�

Figure 28 – Outline of the Jubilee Line 
 
 
 
The London Underground uses a 13-colour chromatic code to identify the different lines 
(figure 29). The underground network has about 274 stations, many of which have lifts or 
ramps to allow access also to the disabled and in particular wheelchair users.  The stations of 
the Jubilee Line that were visited are equipped with lifts with audible devices to inform any 
blind passengers that the doors are open and that the lift can be used. 
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�

Figure 29 – 13-colour chromatic code to identify the different lines of the London Underground 
 
 
 
Some of the new stations of the Jubilee Line are equipped with PSD that not only prevent the 
disabled, and particularly the blind, from falling accidentally onto the tracks, but are also a 
valid aid to safely finding the coach entrance.  However, when boarding, it must be 
remembered that there is a gap of about 20 cm between the platform and the floor of the 
coach (All PED equipped stations have consistent platform height). This is due to the fact that 
not all the stations on the Jubilee Line have platforms of the same height. There were video 
surveillance systems installed in all the stations visited to allow station staff to watch over 
passengers for their safety.  In an emergency (aggressions, sudden indisposition, etc.) 
passengers can activate emergency devices that put them in direct contact with station staff 
who, through the video surveillance system, can see the person who has activated the device.  
On every underground coach there are seats reserved for the disabled close to the doors and 
there is also an area with special systems to secure wheelchairs. Every coach has alarm 
buttons that allow passengers to communicate with the train crew in an emergency.   
The following photo’s were taken during the technical visit. 
 
�

�
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Figure 30 – Example of emergency exit on the platform 

 
 
 

 
Figure 31 – Example of emergency intercom on the platform 
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Figure 32 – Example of station exit information signs 
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�

Figure 33 – Example of metro line information 
�

�

�

Figure 34 – Example of PRM facility information on the platform 
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�

�

�

Figure 35 – Example of PRM facility information on the mezzanine 
�
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8 Conclusion 
 
8.1 Guidelines for capturing passengers’ attention 
 

·  Automatic attention orientation:   
Sudden stimulus (e.g. flash, sound) 

 
·  Pre-Selector Event:    

Emphasize the important part of the information (different coloured words) 
 

·  Advanced Organizer:   
Information headers 

 
·  Reduction of Attention Load:   

Short phrases (space between different messages, coloured backgrounds) 
 
 
8.2 Main Requirements for providing understandable information 
 
8.2.1 Criteria for providing useful passenger information (COST 335). 
 
The audio and visual information for passengers should be: 
Clear Text, whether printed on a screen or a sign, should be easily legible 

and easily understood in all cases (this also applies to spoken 
information).  Tactile information such as tactile maps and tactile 
symbols for disabled people must be displayed at an appropriate 
height and in places where visually impaired people will find them. 
The deaf and people with learning difficulties need simple 
language and pictograms to understand the information provided. 
Pictograms are useful also for foreign passengers. 

Concise Normally a lot of travel information is provided to passengers 
while on route to their destination (i.e. walking, on metro or on 
tram), which means that they have only a short time to identify and 
understand the information. Consequently, the information 
provided must be concise.  Pictograms represent a good solution. 

Accurate It is very important that information be correct and timely. It must 
be checked and updated to make sure that it remains accurate. A 
mistake in the information provided could cause serious problems 
to passenger flow, especially in rush hours. 

Timely Travel information is useful for passengers only if they have time 
to absorb it and to react. It is necessary to focus attention not only 
on the information content but also on when the information is 
needed. For example, an announcement of the next station on a 
metro is very helpful for passengers, and in particularly for blind 
people, but the passenger needs sufficient time to get ready to get 
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off, so this announcement needs to be provided before that the train 
reaches the station. 

Repeated Travel information must be repeated at crucial points on the 
journey, because it is very difficult for passengers to acquire all the 
information needed before starting out. For this reason some 
information (e.g. next station, connections, etc.) will need to be 
confirmed at the appropriate moment during the trip. 

Prioritized Travel information must be divided into essential and not essential 
for the journey. Passengers need first of all clear and unequivocal 
directions to reach their destination. Passengers who receive 
confused information sequence (i.e. Escalator location, Line 
Platform, Tourist information, Connections) will not be able to 
retrieve in time the essential information for the trip.   

 
8.2.2 Recommendations for the use of contrast and brightness in Passenger 
Information Signs (COST 335) 
 
Table 8 – COST 335 Recommendations for Values of Contrast, Colors Combination and Light Density in 

Passenger information signs 

Information 
Content 

Values of 
Contrast Colors Combination Light Density 

Emergency and 
Warning 0,83 < K < 0,99 

Yellow on Violet 

Yellow on Black 

Black on White 

300 < cd/m2 < 500 

on signs and markings 
surfaces. cd/m2 > 500 

Emergency lighting 

Identification and 
Decision 0,5 < K < 0,83 Black on White 

30 < cd/m2 < 299 

in weak room lighting 
up to well lit shop 

rooms 

Guiding and 
General 0,28 < K < 0,50 

Blue on white 

Green on white 

3 < cd/m2 < 29 

as in dim street lighting 

 
8.2.3 Guidelines for the design of a Passenger Information System that is easy to 
identify and understand 
 

·  Signs must be positioned so that passengers can easily spot them 

·  Signs must be placed near to where passengers need to decide on a route  

·  Signs that can be seen also by the driver must not be able to be confused with service 
signals 

·  Signs must clearly indicate routes inside the station both in normal and emergency 
conditions 
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·  When information is repeated along the route the same sign must always be used. 

·  Danger signs must attract the attention of the passenger to prevent dangerous 
behaviour. 

·  Signs must illustrate the location and correct use of station facilities (escalators, lifts, 
etc.) 

·  Pictograms should be used as much as possible to make them understandable also to 
foreigners. 

·  The text on signs must be as concise as possible or divided and spaced out, using 
headings if necessary.  

 
 
8.2.4 Minimum basic set for chromatic code (general informative) 
 
The minimum basic colour set for an unambiguous chromatic code is composed of the 
following 12 colors: 
 

Table 9 – Minimum Basic set of colors for a chromatic code 
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8.2.5 Best chromatic contrast for passenger information signs (general informative) 
 

Table 10 – Best chromatic contrast for Passenger Information signs 
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8.2.6 Positioning of the information for passenger inside a station 
 

Table 11 – Main requirements for the positioning of passenger information inside a station 

Station Level Information Kind 

Street 

o Metro Sign 

o Station name 

o Urban Transport Network 

o Tickets 

o PRM Facilities (i.e. lift, tactile path, tactile map) 

Mezzanine 

o Emergencies 

o Exit Signs and Description 

o Line Direction Information 

o Ticket 

o PRM Facilities (i.e. lift, tactile path, tactile map) 

Platform 

o Emergencies 

o Exit Signs and Description 

o Station Name 

o Urban Transport Network and Connections 

o Tickets 

o PRM Facilities (i.e. lift, tactile path, tactile map) 
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8.3 Main features of PIS on driverless vehicles especially for PRM 
 
The PIS installed on a driverless vehicle must be able to provide as much assistance as 
possible to passengers during travel, precisely because there is no driver and the passenger 
must not feel abandoned.  Special attention should be paid to the visually impaired who, apart 
from easily understandable announcements, need tactile aids such as maps and symbols.    
For wheelchair users it is important that the gap between the platform and the train be as 
narrow as possible and that any buttons on the vehicle be at a height between 800 and 1200 
mm.  
Another important aspect for the PIS of a driverless vehicle is the ergonomics of emergency 
devices, which must be able to be operated by all and readily accessible.   To reassure 
passengers it would be very useful if they could not only speak with ground staff but also see 
them on a screen integrated into the emergency device when such a device is activated. 
 
The main functional requirements of a PIS for driverless vehicles are: 
 

·  Acoustic tone before door opening 

·  Acoustic tone before door closing 

·  Different shape of handrail in proximity of the egress doors 

·  Acoustic travel information for blind people 

·  Visual travel information useful for visually impaired people 

·  Emergency call point with video and audio connection with the ground crew 

·  Emergency call point installed at a maximum height of 1200 mm 

·  Video surveillance  
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