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Foreword

This ETSI Technical Report (TR) has been produced by ETSI Technical Committee Human Factors (HF) and ETSI Technical Committee Intelligent Transport Systems (ITS).

Intended readers of the present document are:

· manufacturers of vehicles and their suppliers;

· manufacturers of after-market equipment intended for use in the vehicle;

· ITS service providers;

· mobile network operators;

· developers of equipment communicating with in-vehicle networks;

· suppliers of other services and devices that may be used in a vehicle;

· mobile communication device manufacturers;

· road administrations;

· road operators;

· insurance companies;
· European Research and Development projects.
Introduction

The present document shows how the requirements for ICT services used when driving differ from the requirements in other situations due to the drivers’ focus being on different tasks involved in driving, which in turn results in varying levels of concentration on the ICT and particularly a lower level of visual attention and ability. The present document highlights the potential dangers of driver distraction and the consequential impact that this can have on road safety.

The state of the art in the area is analysed, including European Commission recommendations which are currently being implemented by car manufacturers.  Whereas the focus will be on the users’ needs and applications in this area, the present document identifies potential possibilities and any limitation(s) of technical solutions and, where appropriate, suggest future actions in order to open up new service opportunities.
There is a considerable amount of research work being done and currently ongoing in this area which has been taken into account in the production of the present document.

both the driver and passengers should be in here
1
Scope

The present document  identifies the key aspects of use of ICT in cars and where guidelines are needed. Both the driver's and the passenger's requirements are examined. Factors relating to the safe use of ICT and to the personalization of the user experience are identified. 

Issues with services and devices related to both the driver and passengers are addressed, including devices which are:

· mounted rigidly in the vehicle, either from the production date or later (e.g navigation, entertainment, games);

· communicating with the in-vehicle network e.g. for connecting phones, navigation equipment;

· portable equipment used in the vehicle. 
Those aspects of ICT in cars with which the car user has no involvement are outside the scope of the present document. Also excluded from the scope are special functions designed exclusively for use in taxis or cars used as emergency service vehicles.

2
References

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· Non-specific reference may be made only to a complete document or a part thereof and only in the following cases: 

· if it is accepted that it will be possible to use all future changes of the referenced document for the purposes of the referring document; 

· for informative references.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.
For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably, the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the method of access to the referenced document and the full network address, with the same punctuation and use of upper case and lower case letters.
NOTE:
While any hyperlinks included in this clause were valid at the time of publication ETSI cannot guarantee their long term validity.
2.1
Informative references
ETSI HF:

[HF a
] 
ETSI EG 202 325: "Human Factors (HF); User Profile Management". [HF a]
ETSI TR 102 068: "Human Factors (HF); Requirements for assistive technology devices in ICT".
[HF b]

ETSI EG 202 116: "Human Factors (HF); Guidelines for ICT products and services; Design for All".

[HF c]
ETSI EG 202 421: "Human Factors (HF); Multicultural and language aspects of multimedia communications".

[HF d]


ETSI UCI:

[UCI a]
ETSI EG 202 067: "Universal Communications Identifier (UCI); System framework".

ISO:

[ISO a]
ISO 14813-1:2006 "Intelligent transport systems — Reference model architecture(s) for the ITS sector — Part 1 — ITS service domains, service groups and services"
[ISO b]
ISO TR “ITS service domains, service groups and services”
[ISO c]
ISO 9999: "Technical aids for disabled persons; Classification".
[ISO c]
ISO 9999: "Technical aids for disabled persons; Classification".
Policy:

[Policy a]
European Statement of Principles on the Design of Human Machine Interaction, European Commission, 2006
[Policy b]
European Statement of Principles on the Design of Human Machine Interaction, European Commission, 1999
 [Policy c]


Other standardization:

[Other standardization a]

[Other standardization b]

[Other standardization c]

AIDE:
[AIDE a]
AIDE project web page
NOTE:
See http://www.aide-eu.org/. 
[AIDE b]
AIDE deliverable D2.1.3: Considerations on Test Scenarios
NOTE:
See http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf    
[AIDE c]
AIDE deliverable D3.2.3: Report on AIDE Nomadic Device Forum Activities
NOTE:
See http://www.aide-eu.org/pdf/sp3_deliv/aide_d3-2-3.pdf 
[AIDE d]
AIDE deliverable D3.4.3: Integration of Nomadic Devices: The AIDE Use Case
NOTE:
See http://www.aide-eu.org/pdf/sp3_deliv/aide_d3-4-3.pdf 
[AIDE e]
AIDE deliverable D3.0.1: Nomadic Forum activities report
NOTE:
See http://www.aide-eu.org/pdf/sp3_deliv/aide_d3-0-1.pdf 

[AIDE f]
AIDE deliverable D2.1.1: Review of existing Tools and Methods
NOTE:
http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-1.pdf 

cars:

[Cars a]
Jones and Aeron-Thomas (A review of Global Road Accident Fatalities. TRL.)
[Cars b]
Commission for Global Road Safety, June 2006. 'Make Roads Safe: a new priority for sustainable development.'
[Cars c]

[Cars a]

[Cars a]

Other:

[Other a]
Clause 2.2 shall contain informative references only.
· Use the EX style, enclose the number in square brackets and separate it from the title with a tab (you may use sequence fields for automatically numbering references, see clause A.4: "Sequence numbering") (see example).

3
Definitions and abbreviations

Delete from the above heading those words which are not applicable.

Definitions and abbreviations extracted from ETSI deliverables can be useful to draft your own and can be consulted via the Terms and Definitions Interactive Database (TEDDI) (http://webapp.etsi.org/Teddi/).
3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

accessibility: ensuring that all sectors of the community have equal access to communications and online information
Advanced Driver Assistance System: “interacting” with the driver with the main purpose of supporting the driving task on the tracking and regulating levels.

car: a vehicle with three or more (and most commonly four) wheels that has its own on board means of propulsion (rather than being moved by another vehicle or animal) moving primarily on roads, that has seating for one to eight people and is constructed principally for the transport of people rather than goods
feedback: information presented to users that relates to an action that the user has requested
primary task:
interaction tasks which are driving related

profile: total set of user related information, preferences, rules and settings which affects the way in which a user experiences terminals, devices and services

NOTE:
The use of the word profile in the present document implies user profile unless otherwise stated.

secondary task: all interaction tasks which are not driving related, but refer to infotainment
usability: extent to which a product can be used by specific users to achieve specific goals with effectiveness, efficiency and satisfaction in a specified context of use
user: person using ICT services
user profile: see profile

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACC
 Adaptive Cruise Control

ADAS
Advanced Driver Assistance System

AIDE
Adaptive Integrated Driver-vehicle InterfacE
CAS
 Collision Avoidance System

DVE
driver-vehicle-environment

E-DVE
Electronic or Embedded Driver-Vehicle-Environment 
GPS
Global Positioning System
HUD
head-up display
ICA
Interaction and Communication Assistant

ICC
 Intelligent Cruise Crontol

ICT
Information and Communication Technology
ISA
Intelligent Speed Adaptation

IVIS
In-Vehicle Information & Communication System
4
Background
4.1
What is “ICT in cars”?
ICT in cars can be simply and broadly defined as a set of services which are used within the car environment. This definition includes pure entertainment systems such as radio, music and video – but these detailed operation of these services will not be considered in detail within the present document – but their impact on the driver and passengers will be addressed. The definition also includes all services that relate to some aspect of the driving task, and the present document will concentrate in detail on this set of services. Within this latter set of services there are services supplied by “Intelligent Transport Systems” (ITS). Intelligent Transport Systems are those systems where vehicles interact with the environment, and with each other, to provide an enhanced driving or travelling experience, and where intelligent infrastructure involving ICT improves the safety and capacity of road systems.  these services will interact with the car in ways such that the driver or passengers are unaware. Those ITS services whose operation is completely hidden from the driver and passengers will not be considered in the present document. However, many other ITS services receive information that may be displayed to users and others may affect the behaviour of cars. This information can come from multiple sources incuding information from the road infrastructure and from car to car communication – services that rely on such data sources are often referred to as ITS services. Such services will be covered in detail in the present document.
4.2
Previous work on ICT in cars
A very crucial body of research work that considers how ICT in cars impacts on the drivers and passenger has been carried out over a number of years in research projects and by in-house work from motor manufacturers and road transport testing laboratories [references here]. Much of this work has been undertaken in European research projects [references here]. The European Commission has paid particular attention to ensuring that the best research findings were analysed and discussed, and the outcome of this programme has been incorporated into the the European Statement of Principles on the Design of Human Machine Interaction, which was first produced in 1999 [Policy b] and significantly updated and enhanced in 2006 [Policy a]. The present document fully reflects the importance of this Statement of Principles by making significant references to it in all those parts of the document where the fundamental best practice requirements for the Human Machine Interface (HMI) are discussed.

In addition to the work referred to above, much work has taken place in standards bodies, including ETSI, on ITS services. Much of this work has defined ITS services, many of which have yet to reach the marketplace and some of which have had little or no experimental trials of any kind. ETSI has also done a very large amount of work on a wide range of HMI aspects. Of this work, work on personalization [], identification [], voice commands[], and the handling of language/cultural issues in an international environment [].

The ETSI work will be described in more detail ... 
4.3
Major achievements during the last ten years

Major achievements last ten years (from AIDE final workshop http://www.aide-eu.org/pdf/final_workshop/day1/round_table/aide_day1_round_table_all.pdf ):

· Advanced display technologies have changed the dashboard layout from a rather static to a more flexible, dynamic and adaptable design

· Haptic devices have become available, providing new channels to give feedback to the driver

· Speech input lower driver’s distraction when commanding the vehicle or its options (e.g. navigation devices, radios or mobile phones)

· Better understanding of human factors (e.g. prioritising of tasks)

Major problems, now and in coming ten years:

· Market forces are driving towards increased complexity of the driver’s working environment

· Nomadic devices are increasing safety risks unless integrated
5
Key HMI aspects
The approach taken in the present document will be compatible with the European Statement of Principles on the Design of Human Machine Interaction [Policy a]

NOTE: 
Further expansion and cross-checking of clause 5 will be done to make the inherent alignment of this text with the European Statement of Principles more obvious and visible

Editor’s note: The AIDE deliverable “Literature review of behavioural effects” [AIDE f] (http://www.aide-eu.org/pdf/sp1_deliv/aide_d1-2-1.pdf ) provides useful input to the present document (changes to the document related to this will continue).

5.1
Human Performance

5.1.1
Vision

Most of what we see is memorized as the eye continuously samples important parts of the visual environment and updates this memorized total picture. In situations where there is a lot of visual input and where there is a need to quickly react to events this mismatch between what we think we see and what our eyes are actually viewing at a particular instant can be the cause of some failures to correctly assess the visual environment.

Despite the above, it is possible to effectively monitor multiple information sources in parallel.

65.1.2
Hearing

What can be heard will be very dependent on the overall auditory environment. In noisy situations it may be difficult to detect new sounds or to correctly hear spoken input. Hearing is an essentially serial input channel, so that simultaneous presentation of information from two sources via the auditory channel may result in neither being correctly understood.
Spoken Command Recognition (small set of commands)

Establish a speech vocabulary


Speech recognition (large database of names)

5.1.3
Physical performance

Tasks that require hand-eye co-ordination will relate to physical performance characteristics.

5.1.4
Attention and distraction

Consistency or managed expectations – When moving between vehicles – including being told what information systems they will get.
Use of phones and Personal Music Players, headphones and earpieces, studies should be referred to.
An increasing number of services and devices are (being) developed to support the driving task as well as providing information and entertainment to the driver as well as the passengers. However, various services and devices interacting with the driver should not be implemented independently as conflicting information from different systems may distract, overload, confuse and annoy the driver, with a risk of causing problems and potentially serious risks for accidents that did not exist for the systems in isolation. Thus there is a strong need for a unified human machine interface that integrates the different systems, resolving conflicts between different functions and taking into account combined effects from interaction with a range of systems. Therefore, the following issues ([AIDE b] were identified in the AIDE project which might need to be addressed in a context of driver workload and distraction assessment methods and tools:

· successful use of a system,

· misuse of a system,

· learning curve for new systems

· system understanding by the driver,

· effects of the system on traffic in general (safety, density etc) according to penetration degree (e.g. dynamic navigation: what happens to alternative routes if every car is redirected?),

· effects of the system on the individual driving behaviour,

· portability of the use experience between different IVIS/ADAS categories, system limitations and/or system failures.
5.1.5
Cognitive overload

Here it is important to highlight the risks of service interaction and the requirement to manage multiple services in a coherent way Cognitive overload from too many services

Overload from traffic situation - inc. complexity of the road network + traffic load

Sensors

Cameras ???

Danger of overload and false information
Guideline: Introduce clear warnings for functions not intended to be used while driving

5.1.6
Trust

Discuss the human aspects of trust in services. The trust will influence future behaviour of the driver- i.e. then the driver will ignore a service. Give Dieter’s oil example.
5.2
The Driving Task

Technologies that assist

· Issues related to the immediate task

· Awareness of other road users

· Issues related to the long-term goal
May reverse the order of the clauses below – check against HMI
5.2.1
Interaction with the car and passengers

The most local environment in a car is within the car itself. In all cases the driver has to interact with the car controls and displays. Also, the driver may interact with passengers in the car which may make the journey more enjoyable but may also distract the driver from the principle driving task. 

The interaction between multiple passengers in a car is another factor that may affect the driver. The nature of the interaction can have a significant effect on the performance of the driver. Pleasant conversation between passengers, that may or may not involve the driver, may slightly distract the driver from the driving task. However, arguments and shouting can easily stress the driver and this can quickly lead to a marked deterioration in the drivers performance. [Need good sources of evidence for all of the above]

5.2.2
Interaction with the immediate environment

Awareness of the immediate local environment including awareness of other road users. Strategies to ensure that the vehicle is driven safely in the context of the immediate environment.

The environment includes:

· road characteristics,

· traffic conditions including presence of other vehicles, pedestrians and other obstacles 
· weather conditions (e.g. affecting visibility, road friction due to snow and ice)

5.2.3
Interaction with the planned route

Arriving at a destination is usually the ultimate goal of a particular journey. Therefore following a suitable route to arrive at that destination is the plan to achieve that objective. What is suitable may depend on the time available and the preferences of the driver and passengers at any particular time. Frequently people may choose the fastest route to get to their destination but they may sometimes choose the shortest route (perhaps saving fuel costs) or a particularly beautiful route.
5.2.4
System support for the user

5.2.4.1
The advantages for the driver

Many ITS systems are designed to support the driver in successfully, safely and comfortably accomplishing a journey.
5.2.4.2
Over-reliance on support systems
e.g. Towed trailers / roof carried loads and their effect on user expectations. Do the automatic systems compensate or is the driver expected to – and when does the driver know that the system is compensating.

5.3
Interaction techniques

Covering all of the general features of the interface between the driver (and passengers) and the ITS systems. This will look at current interfaces and known or expected future interfaces. 

5.3.1 Input devices

The table below is based on an AIDE presentation at http://www.aide-eu.org/pdf/final_workshop/day2/sp3_session/aide_day2_sp3_io_devices_volvo.pdf 
	Modality
	Type
	Device/service

	visual
	eye tracking
(e.g. e.g. face recognition, sleep detection from looking at eyes…)
	camera

	auditory
	speech
(e.g. voice commands, speech recognition, voice identification…)
	speech recognition

	tactile/haptic
	buttons, switches, knobs, touch screen…

	long list…

(other techniques such as vibrating seats to indicate potential hazards such as unintended lane changes – standard for ABS vibration?...)


· Manual controls: e.g. switches, rotary controls, steering wheels and pedals.

5.3.2 Output devices
The table below is based on an AIDE presentation at http://www.aide-eu.org/pdf/final_workshop/day2/sp3_session/aide_day2_sp3_io_devices_volvo.pdf 
	Modality
	Type
	Device/service

	visual
	symbol-based:
- telltales

- icons

text-based:
- alphanumeric strings

- phrases

- sentences

camera images:
- real-time

- recordings
	- head-up display (HUD)
- configurable TFT displays

- standardized TFT displays

- standardized analogue and digital displays

- light emitting diodes (LEDs)

	auditory
	artificial speech

sounds

- informative

- warnings
	- text to speech 

- buzzer

- in-vehicle speakers

(e.g. voice instructions, audible warning signals)

	tactile/haptic
	steering wheel vibrations

force feedback

- steering wheel torque
- switch vibrations
- switch resistance

seat vibrations
	- haptic steering wheel
- haptic switch (barrel keys)

- haptic seat


5.3.3
Alerting the driver

There are two main categories of alerting that are provided to the driver: acoustic and visual. Other types of alerting may also be used, but at present these are less common e.g., driver’s seat vibrations.

For these two categories of alerting, a metric can be defined, based on the complexity of the alerting signal (grade of attention required). The complexity of the alerting signal is closely related to its potential to convey richer informational content. The types of alerting signal can be graded into a number of basic categories as shown in Table 1.
	Complexity
	Acoustic
	Visual

	Basic
	Buzzer
	Spot (e.g. steady or flashing warning light)

	Simple
	Multi-tone buzzer
	Icon

	Structured
	Music
	Images

	Complex
	Synthesised voice
	Animated images/video


Table 1:
Categories of alerting signal

So, for example, a basic alerting signal can only convey that something has happened and also the category of thing if the driver has learnt to associate the specific sound or light with a particular event. In contrast, a complex sound can convey precise and detailed information about many aspects of the related event. The grades defined in the following table can be identified.

It can be asserted, in general, that the more complex the alerting signal (or the interaction in general), the more the related service requires the driver’s attention, and can interfere with or be disturbed by other services acting at the same time. This may be not true in some special cases where, for example, navigation information superimposed on the windscreen may not require additional attention, rather, it may complement the visual information without disturbing the driver, but these can be considered as exceptions to the general rule.

5.4
Personalization
5.4.1
Personal preferences
Driver and passenger preferences
Language localization of services to the driver.

A possible future application of the service is to allow the seat and mirror adjustmentsto be configured to the individuals personal dimensions and preferences linked to the individual user profile. This could be further refined according to previous preferences with the same or similar vehicle.

Personalization and user profiles have been addressed in AIDE, “Considerations on Test Scenarios” – “Evaluation and assessment methodology” [AIDE a] , the table 8.

An AIDE scenario on personalization [AIDE a] includes aspects such as:

· personal preferences are stored on a smart card.

· all displays in the vehicle are according to the preferred colour.

· the interface looks the same in different cares, e.g. when borrowing someone else’s care or renting a car.

· the interaction with different systems, as well as driving characteristics, is continuously monitored and the user’s driving profile stored. Thus, the driver-vehicle interface functions can be fine-tuned in order to further meet her needs and expectations.

A “potato head” technique is described in “Review of existing Tools and Methods” [AIDE f]: “Potato Head (PH) is a technique that allows users to build their own instrumentation. The customization is nearly absolute, at least theoretically, that is, users are able to choose the shape, dimension, colour, label, position of any interaction device among a large number of available switches. In this way, users place controls where they prefer, thus raising Usability of resulting layout”…”. User’s freedom in placing switches must not be in contradiction with common Human Factors rules, i.e. place controls too close, or in objectively wrong positions.”…” PH owns its name from the homonymous toy, where children arrange heads by combining different kinds of eyes, mouths, noses, and so on. “
5.4.1.1
Driver recognition

Links to personalization

Many solutions

Voice identification

special token

fingerprint

Safety issue if safety critical systems are using wrong information.
A service could be sufficiently sophisticated to be able to offer different grades of interaction, based on either a driver’s user profile and/or on other input, such as the knowledge that other services are active. For example, a “verbose” acoustic interaction could be reduced to a simple buzz if either the driver does not want to listen to other voices than his passenger’s, or another service with more priority is active.

Also, for some kind of services, a minimum grade of interaction could be defined for the service to be effective and the personalization options would not be able to reduce the service interactions below that level.
6
ICT Services
This clause contains a short description of ICT services and assess their relevance to Human Factors as they relate to ICT in cars.
NOTE 1:
These categories appear to adequately partition most of the ICT services so far considered, however there may be a few services e.g. “Parking assist” that do not appear to fit. This may best be addressed with an “Other” category rather than over-elaborating the following categories.

NOTE 2:
This clause, together with clauses 8 and 10 will form the bulk of the material that is considered to be of major value to key stakeholders such as the motor industry and those people standardizing, prototyping and testing ICT services. It should extend the usefulness of the European Statement of Principles on the Design of Human Machine Interaction (2006) by showing potential HMI issues related to specific categories of ICT services (and to certain specific services within those categories) that will increasingly become available in the future. It is hoped that the information and guidance given will provide initial guidance for those who will later carry out specific testing of these services during their development. This clause will also examine the broader issues of how ICT in cars can benefit drivers and passengers.
6.1 Safety related

6.1.2
Introduction
Common factors: high priority

Specific services

6.1.3 Adaptation

The system may adapt to environmental issues such:

· road friction (early warning when the road was slippery)

· personal driver style (drivers with a short reaction time received the warning later than drivers with long reaction time)

6.1.4
Priority and action classes

It is crucial to avoid conflicts between concurrent actions. Several conflict situations are listed in tables in [AIDE b], clause 4.1 (page 40-47).
Within AIDE the following three action classes (see table 3 in [AIDE a]) have to be distinguished:

1) Warnings, which present very urgent information to the driver and which comes mainly from driving assistance systems like a lane departure warning system or collision avoidance systems. Such information is of highest priority for the driver and has to be presented in any case.

2) Dialogs should be answered or followed by the system immediately, because they are directly desired and initiated by the driver. Nevertheless the first "warning" class is of higher priority and might even allow an interruption of a dialog.

3) Other output messages which comprises all output information not belonging to class 1 and 2. The output message class is further divided into 3 subclasses (OP1 to OP3) in order of importance. Output messages are mainly issued by information systems, but assistance systems can also issue important messages OP1.

See also table 3 and 4 in http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf
6.2
Route related 
Common factors: medium priority

Specific services: parking related, commuting related
6.3
Infotainment services

Common factors: low priority

Example of services:

· navigation and dynamic map system

· nomadic devices, GSM phone

· radio

· climate

· vehicle status monitoring

· trip computer

· other infotainment (for passengers)

6.4
Commercial and security services

Common factors: medium priority

Specific services: Insurance related, theft related, .

Does a comment on privacy issues belong here? Has an impact on trust and reliability – so maybe it needs to be mentioned when talking about trust.

Sensors feeling when someone is in a seat (e.g. weight, use of belts),  e.g. for heating seats also when the car is stopped (e.g. after an accident). The heating can be put on remotely.

Listening to heartbeats of people and animals:

· in case of accidents,
· dogs in parked cars in sunny weather.

6.5
Nomadic device integration

6.5.1
Introduction
Nomadic devices (e.g. mobile phones, navigation systems) are increasingly used by the driver for support, assistance, communication or entertainment. Increasingly, portable devices are offered as original equipment or after-market options by car manufacturers and by traditional navigation system suppliers [AIDE c].  
Within the AIDE project, nomadic device integration and safe use within the vehicle environment are treated as key issues, and the project is exploring a number of issues related to portable device use by drivers [AIDE c], namely:

· safety and HMI,

· Integration,

· requirements set by OEMs but also by device manufacturers.

6.5.2 AIDE
Nomadic devices cover a wide range of services which may create driver distraction and divert a driver's attention from the primary task of driving – with obvious safety implications. The major objective of the AIDE nomadic device integration project is the integration of nomadic devices into the vehicle environment safely. The solution is to manage the introduction of nomad devices into the AIDE enabled environment and pass all nomadic device HMI communication through the managed AIDE HMI system without sacrificing functionality in either system.

The main requirements and objectives is an improvement of driver-system interactions in terms of

· driver distraction and usability, 

· an enhancement of driving safety, 

· an increase of users’ comfort level. 

In order to reach this objective, the AIDE system, in contrast to other approaches, takes the following factors into account:

· the effects of HMI interdependencies in order to prevent interference among different I/O events presented at the same time to the driver;

· the driving situation, driver state and driver preferences in order to adapt the HMI depending on these conditions. In order to reduce a driver’s distraction level and draw a driver’s attention to the driving task, the driver-system interaction may be changed in critical conditions or modified according to driver preferences;

· nomadic devices in a common in-vehicle HMI in a way that they do not differ in terms of the HMI strategy from the integrated applications.
6.5
Green ICT

“Green IT” for Nomadic Devices can contribute to green ICT by means such as:

· Parking information: minimize the need to drive in circles while searching for a parking place

· Traffic management: avoiding jams 

· Economic routes: provide the best compromise between the fastest (sometimes long) and shortest (sometimes slow and time-consuming) route in order to reduce CO2 and other emissions
6.6
Issues relevant for guidelines

6.6.1
Demanding driving situation

Guideline: “The information given through the interface is reduced to a minimum and all non-critical information is put on hold until later. Moreover, irrelevant safety systems, e.g. lateral control support, are disabled.” (scenario http://www.aide-eu.org/vision.html )

How to detect: “By means of using information gathered from on-board sensors combined with a satellite-based positioning system.” (scenario http://www.aide-eu.org/vision.html )

Example: “When Maria stops at a traffic light a voice message is given informing her that the road ahead is blocked and suggests an alternative route. This message was judged by to be sufficiently important to be let through despite the overall demanding driving context, but the system waited to present it until the workload was temporary reduced at the traffic light.” (scenario http://www.aide-eu.org/vision.html )

6.6.2
Multimodality

Guideline: Input and output to the system should be multimodal.

Example: The system asks whether she wants to have it read to her. However, she feels that it can wait until later and answers "no" by a slightly shaking her head. (scenario http://www.aide-eu.org/vision.html )

Example:  The system “alerts Maria of the potential danger using a flashing light combined with a slight seat vibration.” (scenario http://www.aide-eu.org/vision.html )

6.6.3
Adaptation to cognitive activity

Guideline: The system should adapt to cognitive activity also when due to something else than the driving situation.

How to detect: “The vehicle detects the increased cognitive activity from changes in her eye-movement patterns (detected by the cameras in the dashboard).” (scenario http://www.aide-eu.org/vision.html )

Example: “since Maria was cognitively distracted, the warning was given earlier and the intensity of the warning was stronger than would have been the case if Maria had been fully attentive.” (scenario http://www.aide-eu.org/vision.html)

6.6.4
Behavioural adaptations to new driver support systems
Editor’s note: The AIDE deliverable “Literature review of behavioural effects” (http://www.aide-eu.org/pdf/sp1_deliv/aide_d1-2-1.pdf ) provides useful input to the present document (Françoise will continue this…).

Issues to mention (continue work on the following issues):

· Learning new systems

· Driver style (e.g. drivers seeking “challenges”, sensation seekers, may overcompensate for systems for safer driving)

· Overreliance (e.g. drivers may rely too much on systems)

6.6.5
Head up displays

A heads up display (HUD) is a computerized readout displayed on a transparent surface, such as a windshield or helmet, which displays information while maintaining the view.
Issue: Where to have the focal point. Refocusing the eyes can cause fatigue, so when used in automobiles, the display is focused somewhere near the end of the hood. Motorcycle helmets also have a relative focal point.

7
Summary of existing work

NOTE: 
Work on ICT in cars HMI (some people believe that this can be covered on 5 and that if so, 6 should come before 5). This will become clearer as the text is expanded.
Working groups working on security of data transmission – impact on privacy of the driver’s private/commercial information.
7.1
AIDE

AIDE is an FP6 integrated project focusing on technological development including HMI input/output devices, interaction management, HMI adaptivity and personalisation, DVE monitoring. AIDE provides input for standardization work such as modular HMI system architecture standards (including interfacing to nomadic devices), design standards for Integrated HMIs and standardised evaluation methodology for integrated HMIs. Input from the AIDE project has been used extensively in the present document.
The objectives of AIDE [AIDE a] are to:

· to maximise the efficiency, and hence the safety benefits, of advanced driver assistance systems,

· to minimise the level of workload and distraction imposed by in-vehicle information systems and nomadic devices and

· to enable the potential benefits of new in-vehicle technologies and nomadic devices in terms of mobility and comfort.

7.2
Projects and initiatives examined

	Project
	Aims in short
	Useful references (that we can use while working on these projects)
	Human Factors Issues that are relevant (short)

	eVALUE (FP7)

	To develop testing and evaluation methods for ICT-based safety systems.

To increase public perception and customer acceptance of ICT-based

Safety systems.

To support development of ICT-based safety systems at vehicle OEMs

and suppliers.
	http://www.evalue-project.eu/
http://www.evalue-project.eu/pdf/evalue-080402-d11-v14-final.pdf
	Analysis of the existing and future ICT-based safety systems. HMI design details are included in.

Besides eValue studies the customer acceptance of these systems and one of the acceptance criteria is HMI.

	GeoNet (FP7) 
	GeoNet is expected to contribute to the European goal of halving the loss of life due to road accident by providing reference geo-location and geo-addressing modules using IPv6 protocols that support message delivery between cars (V2V) and between cars and the roadside infrastructure (V2I).
	http://www.geonet-project.eu/geonet/

	None

	Smartfreight (FP7)


	The goal of SMARTFREIGHT is to make urban freight transport more efficient, environmentally friendly and safe by making smarter use of distribution networks, improved delivery and return-load systems.  To satisfy this aim the project will integrate urban traffic management systems, with freight management and on-board systems.  ICT will enable cooperation between traffic and freight management operations as a first step towards an integrated urban transport system.
	http://www.smartfreight.info/
http://trg1.civil.soton.ac.uk/sf/SF_Dublin.pdf
	None

	ISSTE
	Improving Safety and Security in Public Surface Transport.

ISSTE is a project co-founded by the European Commission through the EACEA Executive Agency (Education, Audiovisual and Culture Executive Agency) that aims at improving the quality and the safety and security features of public surface transport systems by increasing the vocational abilities of the human resources involved in the field.
	http://www.esafetysupport.org/download/observers/Bucharest_19/09%20-%20ISSTE_RATB_ITS%20Romania%20Conference.pdf

	None

	FNIR (FP7)


	FNIR is a 30-month project that is targeted at improving driver warning strategies for the relatively long-range detection of pedestrians using Night Vision Systems (NVR). The aim of FNIR is to demonstrate the next-generation NVR using a combined near infrared/far infrared system.
	http://ec.europa.eu/information_society/activities/esafety/doc/rtd_projects/fact_sheets_fp7/fnir.pdf

	None

	ADOSE (FP7)
	ADOSE proposes to enhance ADAS functions through the development of high performance, low cost technologies suitable for reliable detection and classification of road users in all driving conditions.  The technical focus is on 5 sensing technologies, embracing both optics and radar, and pre-processing algorithms.
	http://ec.europa.eu/information_society/activities/esafety/doc/rtd_projects/fact_sheets_fp7/adose.pdf

	None

	SAFERIDER (FP7)
	The principal SAFERIDER aims are:

-To study the potential of ADAS/IVIS integration on motorcycles for the most crucial functionalities

-To develop efficient and rider friendly interfaces and interaction elements for riders comfort and safety
	http://www.saferider-eu.org/

	None

	SCVP (FP7)


	SCVP is a response to an i2010 Intelligent Car Initiative requirement: to produce a high quality video documentary, which will raise public awareness of eSafety systems.  The project will directly address Challenge 6: ICT for Mobility, Environmental Sustainability and Energy Efficiency.
	Not found
	None

	FESTA (FP7)


	FESTA is a Support Action, which aims to contribute to the development of best practice in the design and implementation of Field Operational Tests (FOTs) of key ICT functions. The consortium will produce a best practice handbook during the 6 months duration of this project.
	http://www.cvisproject.org/en/links/festa.htm

	None

	ROSATTE (FP7)


	ROSATTE aims to establish an efficient and quality-assured data supply chain of safety-related road attributes between public authorities and commercial map providers.  The 30-month project will consider both national organisational and technical interoperability issues and produce a harmonised data exchange infrastructure.
	http://www.ertico.com/en/subprojects/rosatte/

	None

	HAVE-IT (FP7)


	HAVE-IT proposes to develop, validate and demonstrate 6 cutting edge, automated driving applications for both passenger cars and trucks, which will contribute to the long-term vision of highly automated driving. Some of this development builds on an earlier IP, SPARC. 
	http://ec.europa.eu/information_society/activities/esafety/doc/rtd_projects/fact_sheets_fp7/have_it.pdf

	The project proposes a radical approach; rather than simply switching control from ADAS to driver in potentially critical situations, HAVE-IT will develop a step-by-step approach to the transition.

	InSafety project
	IN-SAFETY project aims to use intelligent, intuitive and cost-efficient combinations of new technologies and traditional infrastructure best practice applications, in order to enhance the forgiving and self-explanatory nature of roads.
	http://www.insafety-eu.org/

	Two of its goals are: 

-Assessing the potential and cost-effectiveness of combined use of such new technologies (ADAS, IVIS) and innovative HMI concepts. 

-Harmonising / optimising vertical and horizontal signing and personalising their information to the specific needs and wants of each user.

	RANKERS - Ranking for European road safety (V2I)


	The overall objective of RANKERS is to develop scientifically researched guidelines on road infrastructure safety enabling optimal decision-making by road authorities in their efforts to promote safer roads and eradicate dangerous road sections.

 

 
	http://www.rankers-project.com/
http://www.rankers-project.com/en/reports/
	RANKERS is highly innovative in its scope and objectives. The safety analysis will address all types of existing roads (dual-carriageways, motorways, rural and urban roads), integrate human behaviour and vehicle technology considerations and consider both accident prevention and mitigation.

Ultimately, RANKERS will help answer the following questions:  

-How does the road surface (e.g. rough roads) and road geometry (e.g. monotonous roads) affect drivers’ state (e.g. fatigue)? 

-How are road signalling design and location influencing signals recognition? 

-How do the position and features of the various road elements affect driver situation awareness?



	SAFETY-TECHNOPRO


	SAFETY-TECHNOPRO is a Specific Support Action, funded by the European Commission Information Society and Media, whose main goal is the definition and development of a Training System addressed to professional bodies of the automotive sector, conceived as the most efficient way to achieve maximum acceptance and awareness on new safety technologies for road transport by the end users. 
	http://www.safety-technopro.info/introduction.aspx

	None

	PSC Europe


	Public Safety Communication EuropePublic Safety Communication Europe (PSC Europe) started on 1 June 2006, as a three-year Support Action to the European Commission.

PSC Europe is aimed at establishing and maintaining a Forum for regular exchange of ideas, information, experiences and best practices, and on seeking agreement among participating stakeholders in order to facilitate European harmonization in the area of public safety communications and information systems.
	http://www.publicsafetycommunication.eu/

	None

	MISS - Monitor Integrated Safety System
	MISS aims to develop an innovative platform to dynamically sense and predict natural and infrastructure conditions, so to improve safety and efficiency of transport operations in a multi-environmental scenario. This project wants to increase citizens and operators safety by enabling a just in time intelligent computation of an open dynamic road surveillance network and streamlining alerting tasks under the daily duty provided by clerical staff. In this way MISS will pay attention to viability of the system in the long term. The platform will use advanced communication technologies for on-line services as well as high capacity storage devices for off-line services and applications, in addition to a new advanced algorithm to simulate risk assessment.
	http://www.missproject.net/

	None

	Car2Car 


	The mission and the objectives of the Car2Car Communication Consortium are:

-to create and establish an open European industry standard for Car2Car communication systems based on wireless LAN components and to guarantee European-wide inter-vehicle operability 

-to enable the development of active safety applications by specifying, prototyping and demonstrating the Car2Car system 

-to promote the allocation of a royalty free European wide exclusive frequency band for Car2Car applications 

-to push the harmonisation of Car2Car Communication standards worldwide 

-to develop realistic deployment strategies and business models to speed-up the market penetration
	http://www.car-to-car.org/index.php?id=128

	None

	SpeedAlert Forum


	SpeedAlert Forum - In-vehicle speed limit information and warning system. 

Based on consensus with public and private sector actors, the SpeedAlert Forum’s overall objective is to be the driving force in supporting and promoting European-wide implementation of in-vehicle speed alert applications.
	http://www.speedalert.org/

	None

	EU-India


	EU-India - Cooperation between Europe and India on eSafety
	http://www.ertico.com/en/subprojects/euindia/home/

	None

	WATCH-OVER
	WATCH-OVER started in January 2006. It is a specific targeted project co-funded by the European Commission Information Society Technologies in the strategic objective "eSafety Co-operative Systems for Road Transport".

The goal is the design and development of a cooperative system for the prevention of accidents involving vulnerable road users in urban and extra-urban areas.

The innovative concept is represented by an on board platform and by a vulnerable user module. The system is based on short range communication and vision sensors.
	http://www.watchover-eu.org/index.html

	One objective is design and development of the system customised for different users.

	TRACKSS
	Technologies for Road Advanced Cooperative Knowledge Sharing Sensors 

Developing new systems for cooperative sensing and predicting flow, infrastructure and environmental conditions surrounding traffic, with a view to improve road transport operations safety and efficiency.
	http://www.trackss.net/index.html

	None

	TRACE


	TRaffic Accident Causation in Europe 

TRACE focuses on the following objectives:

The identification and the assessment (in terms of saved lives and avoided accidents), among possible technology based safety functions, of the most promising solutions that can assist the driver or any other road users in a normal road situation or in an emergency situation or, as a last resort, mitigate the violence of crashes and protect the vehicle occupants, the pedestrians, and the twowheelers in case of a crash or a rollover. 

The determination and the continuous updating of the aetiology, i.e. causes, of road accidents (as well as the causes of injuries) and the assessment of how the existing technologies or the technologies under current development address the needs of the road users inferred from the accident and driver behaviour analyses.
	http://www.trace-project.org/

	Improve the multidisciplinary methodologies in analyzing the influence of human factors and also the statistical methodologies used in risk analysis and evaluation

	REPOSIT - RElative POSitioning for collision avoidance sysTems


	In support to the eSafety initiative for the development, deployment and use of Intelligent Integrated Safety Systems in Europe, REPOSIT project has the objective of demonstrating the feasibility of a new technology for Collision Avoidance Systems: the integration of Relative GPS (RGPS) and wireless vehicle-to-vehicle (v2v) communications with existing Collision Avoidance Systems. 

REPOSIT will concentrate on Intersection and Longitudinal Collisions, where it could provide the most noticeable performance improvements.
	http://www.ist-reposit.org/

	None

	MORYNE – Public Transport
	EnhanceMent of public transpORt efficiencY through the use of mobile seNsor nEtworks


	http://www.fp6-moryne.org/

	None

	i-way


	i-way - Intelligent co-operative system in cars for road safety 

The i-way project is strongly committed to achieve the two strategic objectives of i) increasing road safety and ii) bettering transport efficiency .
	http://www.iway-project.eu/index.aspx

	-Increase safety in road transport by empowering the information exchange among vehicles and between vehicles and the surveillance control system and by providing vehicles with active sensors that recognise driver fatigue and act on it. 

-Improve traffic management control by providing vehicles with on-car sensors recognising weather conditions, distances to various types of obstacles on the road including automobiles, road shape and driver fatigue. 

-Make transport more efficient and effective by supporting drivers with warnings and suggestions (i.e. traffic and accident alert, distance alert from objects, warning of lane deviations, warning for driver sleepiness) thanks to an intelligent decision support system and an intelligent driving control system that monitors, collects and manages information and communication to the driver. 

-Make voyages more friendly and comfortable for drivers and passengers that endowed with a large amount of information about weather conditions and road traffic have the chance to vary their route as well as their destination for better trip.



	GOOD ROUTE

Goods transportation


	GOOD ROUTE - Dangerous GOODs Transportation ROUTing, Monitoring and Enforcement


	http://www.goodroute-eu.org/pages/page.php?mm=1&lnk=start.php

	None

	Smart-Vei
	The main objective of the Smart-Vei project is to support safety while driving, by

understanding the driver’s behaviour and needs and by providing personalised

services to the different classes of users.

To this end, a new generation Advanced Driver Assistance System will be designed

and developed. It will adapt car performance and increase driver’s attention to

warnings, being able to recognise and predict the driver’s behaviour which is used

for the estimation of hazardous situations.
	http://www.smart-vei-project.com/

	Smart-Vei project aims to design, develop a portable “predictive-adaptive” learning system through in-car portable devices able to detect and report characteristics and attitudes related to the driver’s profile. The system will be a learning system as it will build the user profile by storing, monitoring and analysing the user’s behaviour while driving. The Smart-Vei will provide innovative control strategies based on the best input and cues (or other classes of services) to be provided to the specific user. The decision support system of the Smart-Vei will merge information from the users (real time state and behaviour track record) together with the information from the road environment and the vehicle itself, so as to improve driver-warning strategies and hazardous situations prevention. 
The Consortium is spread between Europe (14 partners) and the Middle East (1partner). Namely:

• Europe > SWORD Technologies (Luxembourg), Ferrari (Italy), Hewlett Packard

(Italy), Sesa (Austria), IDS-CR (Czech Republic), ANCO (Greece), University of Ioannina (Greece), TWT(Germany), Magneti Marelli (Italy), Altran Technologies

(France), AMINIO (Sweden), ŠKODA (Czech Republic), GOV3 (United Kingdom) and University of Delft (Netherlands).

• Middle East > Nexense (Israel)


8
Possible solutions

8.1
Integration of multiple services

NOTE:
The following italicised items of text represent editors note of items under active consideration that will be addressed before the creation of the next draft.

supplement clause 5.1.5 by pointing to possible technical solutions to the requirements of clause 5.1.5 - as defined by AIDE and xxxxx
The driver’s nomadic device should be integrated into the HMI infrastructure of the vehicle in such a way that alerts and notifications from the nomadic device are handled in a coherent way with the alerts and notifications of the in-car systems  (AIDE project reference).

Physical connection provides the clearest and most unambiguous connection to the in-car systems.

Identification of the nomadic device should be integrated with identification of the driver (add in ETSI work on UCI and User Profiles). 

Where this is not possible, a menu selection to select between multiple devices should be provided when the ignition is switched on. 

Nomadic devices other than the driver’s should be ignored unless explicitly selected by the driver from a menu.

When more that a single service is active at the same time, the problem of interfering interactions arises.

It is not sufficient to make simple absolute statements such as “an acoustic service may coexist at the same time with a visual service” as their coexistence depends on the overall grade of interaction. Clause 5.1.5 expands on the basic fact that information presented in different modalities is less likely to create cognitive overload, but that within this simple rule there are sufficient examples of where information presented in two modalities can still cause significant problems for a driver. 

The safest way of minimising the problems of information and instructions from multiple services interacting in ways that cause problems for the driver is to consider one of the following two approaches:
4) By assuming that a “controller” is available in the vehicle that effectively manages all the in-car ICT services, and decides when and how a service is able to interact with the driver.
5) By assuming that each service is able to communicate with all other services, and derive an interaction policy by using the knowledge inferred from that communication

While the latter alternative is the trend in ICT services, it seems that the former one is the more viable, at least for the immediate future. This has implications on the way cars are made and, particularly, on the ICT interfaces offered by the car manufacturers, and their standardization.
8.2
General principles of the AIDE solution

The following principles regarding HMI integration has been identified by AIDE:

· Several applications sharing the same output devices.

· Prioritization and queuing of messages to avoid driver overload.

· Several applications sharing the same input devices.

· Individual applications being controlled by several alternative input devices.

· Integration of nomadic devices into the vehicle HMI.

The AIDE project addresses the following HMI adaptivity issues:
· Rescheduling of messages due to high driver workload (demanding traffic situation, high traffic risk).

· Adaptation of message presentation to driver state.

· Intensification or earlier presentation of important messages to make sure an inattentive (distracted or drowsy) driver does not miss them or get them too late.

· When messages need to be presented even though the driver workload is high (demanding traffic situation, high traffic risk), presentation of messages in a simplified form.
8.3 AIDE architecture
8.3.1 Overview
AIDE provides a flexible and modular architecture. The situation today, IVIS (in-vehicle information systems) and ADAS (adaptive driver assistance systems) individually interact with the driver. With the AIDE architecture, the Communication between driver and in-vehicle systems is managed by a central I/O Management based on the Driver-Vehicle-Environment, see figure 1.
Figure 1 - Vision of Adaptive integrated interface (Today and vision) (from http://www.aide-eu.org/aide_graphic5.html)[image: image1.png]Today
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“The basic functional reference architecture is shown in figure 2. 
AIDE developed the “Interaction and Communication Assistant” (ICA), the manager of all information exchange between the vehicle and the driver. The design has been directed towards the implementation of an administrator of the information flow that defines in real time:

· which information to deliver, when and how

· which activity can be allowed to the driver on the secondary task.
The Interaction and Communication Assistant, called ICA, is the central intelligence of the AIDE system (http://www.aide-eu.org/news/2006/11_08_2006_AIDE_ICA.pdf ), it is the core of the driver-vehicle dialogue as it defines the communication and data exchange protocol, it is responsible for managing all the interaction and communication between the driver, the vehicle and the driver’s personal nomadic devices. Starting from the Driver-Vehicle-Environment (DVE) conditions evaluated in real time by the DVE module that is one of the other main components of the AIDE system, the ICA selects and harmonizes the:

· information prioritisation and scheduling;

· information format and display modality;

· output channel.

The ICA is composed by the following modules:

· priority manager 
· filter
· modality selector
· channel selector 
“ICA is performing the management and adaptation functionality. Since HMI strategies and system extend, concerning I/O devices and applications, differs between different vehicle manufacturers and between different car segments, modularity and flexibility are the most important requirements. For those reasons it is important to note that the AIDE architecture description is independent from a concrete implementation, because they differ widely between the OEM’s. This mechanism also holds for the virtual applications connected to the nomad devices. This object oriented, modular and flexible designed architecture hopefully leads to a widely accepted approach also outside of AIDE.” see http://www.aide-eu.org/news/2007/AIDE-WP3_2-press_release.pdf   
Figure 1 – AIDE basic functional reference architecture (from http://www.aide-eu.org/news/2007/AIDE-WP3_2-press_release.pdf)

[image: image2.emf]
“Each module actuates a different set of rules by keeping into account the current DVE conditions. When receiving a request for consensus “Application Request Vector” (ARV) from the applications to display some information (or actions), the ICA on the basis of a number of parameters describing the action and of the current DVE outputs, applies in sequence all the set of rules and decides if giving or not the consensus to the requiring application. The ICA’s answer is communicated to the requiring application by a “Reply Vector” (RV).

To perform this information management ICA keeps continuously track of the availability status of each output device (i.e. displays, speech output device, haptic devices, loudspeakers).”


8.3.2
Nomadic device integration

The AIDE solution will manage the introduction of nomad devices into the AIDE enabled environment and pass all nomadic device HMI communication through the managed AIDE HMI system without sacrificing functionality in either system. A nomadic device gateway has therefore been developed to enable a seamless communication between the vehicle system and the nomadic device [AIDE d]. Further information on requirements and use cases are available in [AIDE e].
8.3.2
Current state of the architecture
AIDE Functional Reference Architecture has been defined, which is flexible with respect to the constellation of individual applications, independent of the underlying electronics vehicle, and the manufacturers have full control on HMI. A detailed description of components, communication principles, meta functions and related sequence diagrams are available (when?) and the verification of architecture has been done (?)
 by reference implementation within demo-cars.

9
Scenarios

This will contain scenarios that illustrate the user related issues of a range of different types of deployment of ICT in cars.
To try to explain the human experience of how our proposals work to enhance the user experience. We can show the effect of multiple services in a real-world situation and also more complex services that may be difficult to capture as complete service descriptions.
9.1
Travelling to catch a train

This scenario illustrates the following issues:

· Pre-journey planning services (clause x.x.x)

· Navigation systems (clause x.x.x)

· Integration of nomadic devices (clause x.x.x)

· The application of HMI principle xxx that warns of systems that encourage dangerous behaviour (clause x.x.x)

· How personal preferences in a user profile can influence the recommendations that ICT systems give to the driver (clause x.x.x).
The following scenario has been based upon some of the ideas from the IM@AGINE IT project [x].

6) Using the integrated travel planning environment, Martin plans a journey by plane to a hotel in Madrid whilst sitting at home using his PC. The system calculates all elements of the journey for Martin.
7) Martin loads his travel plan into his PDA. The plan covers all elements of route including earlier/later trains and booking conditions (e.g. whether his booking allows him to take an earlier or later train). The PDA also has links to relevant travel sites to allow it to re-plan if necessary.

8) On arriving at his car the PDA connects to the car infrastructure which allows his car navigation system to work with the PDA to guide Martin on his journey.

9) During the journey his car navigation system assists Martin to reach the railway station in the normal way.

10) As Martin approaches the station the car informs him of the next train time – as he has a flexible ticket.
11) In the above step, the planning systems calculated the predicted remaining car journey time plus the predicted time to park and walk to the railway platform and determined that Martin would just miss a train. So it did not tell him about this train, as to do so would have encouraged Martin to drive dangerously to reach the station at an excessively fast speed. Instead, the system told Martin about the time of the following train.

12) However, Martin was very lucky in getting quickly through traffic and finding a parking space. The system has now calculated that Martin can make the earlier train so, as soon as Martin turns off the ignition it informs him that he can catch the earlier train if he hurries. Martin had previously indicated in his personal user profile that he was willing to rush to catch a plane/train/bus rather than miss it.

13) Martin removes his PDA from the car (which he can then use to help him on later stages of his journey when he reaches Madrid) and rushes to catch the train.

14)  He successfully catches the train and is safely on his way!
10
Discussions and further work
Towed vehicles
Multiple sequential warnings

Solutions that take account of trailers and roof rack loads?

User needs versus business case – there will always be a trade-off.
10.1
Need for additional actions

Including addition guidelines or validation of existing guidelines (including guidelines). Ensure benefit of ICT on road safety / avoid a negative impact of ICT on the driving task

Including Fausto's ideas
Annex A:
Detailed ICT service analysis

A.1
Safety related service examples
NOTE:
The following tables represent the first round of services that have been examined by the STF to evaluate a method of working (which seems successful) to look for the core issues related to both specific services and also to categories of services. The major implications that relate to categories of services will be extracted and described in more detail in the relevant sub-clauses of clause 6.


[image: image3.emf]Collision Avoidance (includes Emergency Brake assist, Lane Keeping, etc.)

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Either System modifies car 

speed/position to avoid crash 

where possible/feasible

Audible

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Immediate / real time (of prediction) Vital High

Required user actions

Notes

Collision predicted

Users cannot override the collision avoidance action nor can they silence the audible alarm

a) Warrning    b) System takes control (see NOTE 2)

Unknown

NOTE 1: This is a broad class of services and some are very future oriented. NOTE 2: Service specific decision on whether the 

service is notification only, system controlled avoidance only, or notification followed by system controlled avoidance if the 

driver fails to take adequate avoidance action.



[image: image4.emf]Electronic Stability Control (ESC)

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Non-intrusive visual indications may 

encourage more responsible driving

As described above Visual in the forward vision (if appropriate) - 

threshold level for warnings could be subject to 

user preferences

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Required user actions

Notes



User may be able to de-activate the system

Braking action is applied to the indicvidual wheels - engine power may be temporarily reduced until the control is regained

Driving beyond the limits of the road conditions

When the vehicle detects a loss of steering control

- - -



[image: image5.emf]Blind Spot

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

a) An indication that a car is in the blind 

spot - maybe a visible but non-intrusive 

light b&c) An intrusive alert e.g. loud 

sound, short command, vibration

Optional c) Automatic avoidance 

action taken

a, b, c) Rear view mirrors.

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Required user actions

Notes



Avoid colliding with vehicle in blind spot

a) General notification b) When the driver tries to move into the path of the vehicle in the blind spot c) When driver ignores 

warning

Looking ahead and in mirrors - concentrating on traffic

Driving in traffic

Immediate 100% accurate a) No  b,c) Yes



[image: image6.emf]Ice on Road Ahead

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Limited repeating (with escalation on 

approach)

Audible warning and possible text warning. Also 

shown on SatNav. (see NOTEs 1 to 4 below)

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

As soon as possible The likely accuracy should be 

notified to driver. Low OK

a) Quite low  b) Quite high

Required user actions

Notes

Ice somewhere ahead (e.g. notified by road infrastructure or by car-to-car signalling). 

User may silence the alarms

a) Ice >0.5km b) Ice<0.5km

Unknown

NOTE 1: User may silence the alarms.   NOTE 2: SatNav can show the extent and severity of the ice  NOTE 3: Details of ice in voice 

and text alerts must be carefully phrased. NOTE 4: The user must be able to replay any voice alerts and redisplay any text alerts 



[image: image7.emf]Emergency vehicle prioritisation pre-emption and warning

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Minimum: High priority alert that vehicle 

is approaching Preferred: Also 

information on the direction of approach 

and an indication of distance

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Important - but not critical 

(direction most important to be 

correct)

Required driver actions

Notes



When emergency vehicle approaching

Immediate High

Move out of the path of the approaching vehicle and allow other vehicles to also do so.

Audible alarm to alert driver + Visual indication 

in line of view of direction of approaching vehicle



In advance of emergency vehicle approach the service will prioritize traffic signals and warn other vehicles

Normal driving



[image: image8.emf]Pedestrian Crossing Control

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Required user actions

Notes

Vehicle is brought safely to a halt before the crossing.

Driving normally

High/Medium priority service. It clashes with, for example, the Emergency Vehicle pre-emption.

If the pedestrian crossing is in active use.

Quite soon High Medium

No additional actions

In line sight and audio Vehicle is brought safely to a halt 

before the crossing

Audio/visual alert



[image: image9.emf]eCall

Circumstances where service must react

Current driver activity

Stages of service action

Specific service actions

Notifications/alerts Vehicle control Where to notify

Service notifications

Immediacy Accuracy Intrusiveness (distraction)

Required user actions

Notes

a) Call automatically generated by sensors or button - b) Automatically sends minimum set of data to PSAP -c) Establishes voice 

channel between PSAP and vehicle occupants - d) PSAP operator speaks to occupants and possible dialogue ensues.

Potentially injured



In an emergency i.e. Is triggered by senesors in the vehicle or by pressing the emergency button.

Data sent within approx. 4 seconds of 

establishing call.

System operation > 99% (assuming 

comms link available)

None - driver not driving - post traffic incident.

Occupant(s) must speak through microphone if possible.

Car speakers



Voice of PSAP operator


A.2
Other services to be considered next

NOTE: This heading will be replaced with headings based upon the categories in clause 6.
Adaptive headlight aiming/ co-operative glare reduction

Parking assist

Rental car processing

Vehicle to vehicle visibility enhancement

Annex B (see NOTE in B.1):
ITS

B.1
History of ITS

NOTE:
The whole of Annex B was a contribution that helped the STF to understand the history, complexity and categorisation of UTS services. As work on the present document progresses some of this text may be imported into the body of the document, some may be deleted and some may remain as a much shorter annex relating to ITS services as understood by standards bodies and the motor industry.
Intelligent Transport Systems (ITS) are not just future technology. ITS has been a feature of transportation for many years. The capabilities of traffic management systems have been developing for more than half a century. Equipment to assist drivers have been developed ever since the car was invented.  

Many of these developments do not, of course,  involve 'intelligence', and car safety belts are a good example of this. However, the introduction of a warning that you have not put your safety belt on - usually a flashing sign and an audible signal - requires intelligence to know that you are sitting on a seat and are not connected.  ITS has therefore evolved, rather than being a disruptive change. Traffic Management, road tolling, access control, traffic and traveller information, public transport, commercial transport management, recovery of stolen vehicles, driver advisory systems, and eSafety systems have all evolved as areas where "ITS" has already made an impact, and is making an increasing impact, and will make even greater impact in the future.

Initially these developments were all proprietary innovations, but there has been an ever increasing realisation of  the need for and benefits of co-ordination, and standardization has been seen as being at the core of this. Around the turn of 1990 a group of experts were commissioned by the European Commission to study where these developments that were then described as "Road Transport and Traffic Telematics" were going and what co-ordination was needed. The so called "TET" report resulted in the creation of  CEN TC278 – a European Standards development technical committee, still going strong and still called "Road Transport and Traffic Telematics". Within two years, the wider global community reached the same conclusions and formed ISO TC204, originally called "In Vehicle and Highway Systems", but subsequently renamed "Intelligent Transport Systems. ETSI became involved in ITS Standardisation and support to regulators, firstly through its ERM Technical Group 37, subsequently and continuingly in respect of  radio matters, ERM Technical Group 37, and now principally through its recently formed Technical Committee –ITS.

More than one hundred deliverables have been published by CEN TC278 and more than 50 work items are under development or in a renewal phase. ISO TC204 has published more than 70 deliverables and has more than 80 more in development. ETSI entering the field only around 2000, has published far fewer, but has been responsible for the creation of a suitable regulatory environment for ITS communications in Europe and the associated standards as its priority and is only now moving beyond these aspects. ITU also has a working party providing recommendations for ITS, and, importantly has a committee (ITU-T APSC Telemov) to coordinate the efforts of all of the involved standards development organization. IEEE and SAE also have committees making standards for ITS. IEEE has recently signed a co-operation agreement with ISO.

Most of these technical committees work in close liaison with each other, helped by the co-ordination activities of TELEMOV, and there are joint work items shared between the CEN and ISO committees. 

B.2
What is ITS ?

The scope of  “ITS” is therefore a range of services provided within a number of application areas that can be loosely grouped  together under the title "Intelligent Transport Systems". 

Intelligent Transport Systems are those systems where vehicles interact with the environment, and with each other, to provide an enhanced driving or travelling experience, and where intelligent infrastructure involving ICT improves the safety and capacity of road systems. 

Intelligent Transport Systems do not have to be only about vehicles and roads. Air transport, marine transport, and rail transport systems can, and frequently are, increasingly “intelligent”. Indeed, air and rail transport systems have used advanced system and electronics design as part of their operation and infrastructure for decades. Marine navigation systems for all but small vessels have also used electronics and radio for location finding, obstacle avoidance and collision avoidance, for a long time. 

However, the scope of the present document is limited to 'ICT in Cars'. In this context a 'car' can be loosely described as a vehicle with three or more (and most commonly four) wheels that has its own on board means of propulsion (rather than being moved by another vehicle or animal) moving primarily on roads, that has seating for one to eight people and is constructed principally for the transport of people rather than goods.
 Generic ITS features that may be used by and useful for commercial vehicles  (vans, lorries, buses etc.) or motor cycles are included, but ITS systems designed specifically for commercial vehicles or motor cycles are outside the scope of the present document.

ITS services are about enhancing the driving and/or travelling experience. This may provide some services to ease the task of driving or to help pass the time of passengers in a vehicle. It may provide some connectivity en-route or some infotainment services. It may extract money from the occupants to pay road tolls, or may provide information about the next leg of the journey. However, the most important focus of ITS service provision are safety and environmental aspects (minimising pollution and minimising emissions, is becoming increasingly important). Safety of the driver, passengers, and other road users is considered the single most important justification for ITS service provision. The present document primarily focuses on safety, and the other services described above.

[Cars a] estimates that global road deaths were between 750,000 and 880,000 for the year 1999. Later estimates have put this figure at closer to 1.25 million deaths per year, and the toll is increasing. The study also estimates that global road injuries (of whatever severity) amounted to between 23 and 34 million road accident injuries per annum in the late 1990’s.  Later estimates [Cars b] have estimated 1.25 million deaths per year and other estimates calculate over 30 million injuries per year in addition to the death rate.

If Intelligent Transport systems can help to mitigate this carnage, then on this count alone they are justified, however, as summarised above, they are also about enhancing the driving experience, not just for the driver, but also his passengers. But with such a diverse mix of systems, it is not immediately obvious how they can be categorised in a consistent manner.

ISO 14813-1 [ISO a] provides a definition of the primary services and application areas that can be provided to Intelligent Transport System (ITS) Users. Those with a common purpose can be collected together in ITS service domains, and within these there can be a number of ITS service groups for particular parts of the domain. 

B.3
How can ITS be categorised ?

[ISO a] identifies 11 service domains, within which numerous groups are then defined. Within this framework, there are varying levels of detail related to definition of different services. These details differ from nation to nation, depending on whether the specific national architecture building blocks are based directly upon services or on groups of functions. Thus, the intent is to address groups of services and the respective domains within which they fit. As these domains and service groups evolve over time, it is intended that this International Standard is revised to include them.

[ISO a]  is aimed at those developing International Standards and services for the ITS sector and associated sectors whose boundaries cross into the ITS sector (such as some aspects of urban light railways, intermodal freight and fleet). It is designed to provide information and explanation to those developing ITS International Standards and to those developing specifications, implementations and deployments for ITS.

[ISO a]  is designed to assist the integration of services into a cohesive reference architecture, assist interoperability and common data definition. Specifically, services defined within the service groups will be the basis for definition of use cases and the resultant reference architecture functionality, along with definition of applicable data within data dictionaries, as well as applicable communications and data exchange standards.

The previous version of this standard was a published Technical Report, and described “Fundamental Services”. The new version, “ITS service domains, service groups and services” [ISO b] reflects the evolution of technology-oriented transportation practices and applications. 

The International Standard [ISO a] recognizes that ITS activities will interface with more generalized activities and environments outside the transport sector. For example, road pricing and revenue systems activities may interface with electronic commerce, or eCommerce activities, and may thus utilize standards and principles associated with the banking industry along with generally accepted accounting principles. The addressing of national security and coordination issues also requires addressing specific national standards related to civil defence, emergency communications, and other procedures. These interfaces, while largely outside the scope of this study, are nevertheless critical external influences on the functionality of the various services supported by 'ITS service domains, service groups and services'.

Figure 1 of [ISO a] is reproduced as Figure 1 of the present document. It shows a hierarchy upon which the domains and services are grouped. 
Service domains (A, B, C….n) = Defines the nature of activities provided

Service groups (n1, n2….nx) = More specific activities carried out in service domain, but does not define the actors

Services = Further defines activity in terms of the actors involved (e.g., users, travel modes), Also serves as basis for most elemental 'use cases' (user view of architecture)
B.4
ITS Service Domains, Service Groups & Service Types

'ITS service domains and groups' is a common descriptive framework, based upon existing U.S., European Union, Japanese and other international and national classification systems.  

The national architectures are based on national overviews of what the ITS sector comprises in their countries, and of course there are national differences. However they are all developed from the perspective of national implementation and management and focus on the types of services that ITS can and will provide.

[ISO a] identifies the following “Service Domains” :

· Traveller information 

· Traffic management and operations 

· Vehicle services 

· Freight transport 

· Public transport 

· Emergency 

· Transport-related electronic payment 

·  Road transport related personal safety 

· Weather and environmental conditions monitoring 

· Disaster response management and coordination  

· National security

· Data Management 

The International Standard [ISO a] makes it clear that categorization of the services into 12 domains does not imply that all ITS Architectures should be required to follow this construction.  The construction that they use should be that which is best suited to their ultimate use and should be independent of the services that they support. It should also be made clear that the Standard [ISO a] is focused on ITS Services, and not on supporting enabling technologies (for example media provision etc.).

[ISO a] notes that services are often interdependent on, or providers to, other services within a service group, or are key enablers for the provision of services in other service groups. And it observes that in architecture elaborations based on these services it is important that the proposed classification schema identify WHO is responsible for the provision of the service.

For each service domain, [ISO a] goes on to elaborate the 'Service Groups' within the domain and in some cases identifies specific services that comprise the groups. - A summary description and identification of the service groups are provided in the following pages. Further detail can be obtained by reading [ISO a].

B.4.1
Traveller Information 

The ISO International Standard [ISO a] describes this domain as “Provision of both static and dynamic information about the transport network to users, including modal options and transfers”.

Traveller information domain includes the service groups:

· Pre-trip information

· On-trip information

· Route guidance & navigation-pre trip

· Route guidance & navigation-on trip

· Trip planning support

· Travel services information

Clearly, these services involve interaction with humans and so 'Human Factors' are an important consideration.  Those aspects that occur in-vehicle are considered in the present document.

B.4.2
Traffic Management and Operations 

[ISO a] describes this domain as “The management of the movement of vehicles, travellers and pedestrians throughout the road transport network.”

Traffic management and Operations domain  includes the service groups:

· Traffic management and control

· Transport related incident management

· Demand management

· Transport infrastructure maintenance management

· Policing/enforcing traffic regulations

Clearly, these services involve interaction with humans and so 'Human Factors' are an important consideration. But many of these humans are outside the car (e.g. in traffic management centres) and are therefore outside the scope of the present document. In general these services do not occur in the vehicle, and as such they are not considered further in the present document. However, where the provision of such services is taken into the vehicle, and provided to the driver, it is dealt with in the appropriate section below.

B.4.3
Vehicle Services 
[ISO a] describes this domain as “Enhancement of safety, security and efficiency in vehicle operations, by warnings and assistances to users or control vehicle operations.”

Vehicle Services includes the service groups:

· Transport-related vision enhancement

· Automated vehicle operation

· Collision avoidance

· Safety readiness

· Pre-crash restraint deployment

Clearly, these services involve interaction with humans and so 'Human Factors' are an important consideration.  Those aspects that occur in-vehicle are considered in the present document.

B.4.4
Freight Transport and Logistics

[ISO a] describes this domain as “The management of commercial vehicle operations; freight and fleet management; activities that expedite the authorization process for cargo at national and jurisdictional boundaries and expedite cross-modal transfers for authorized cargo.”

Freight Transport includes the service groups:

administrative functions

· Commercial vehicle pre-clearance

· Commercial vehicle administrative processes

· Automated roadside safety inspection

· Commercial vehicle on-board safety monitoring

commercial functions

· Freight transport fleet management

· Intermodal information management 

· Management and control of intermodal centres

· Management of dangerous freight

Many of these services involve interaction with humans and so 'Human Factors' may be an important consideration, however although drivers benefit from these services, they do not occur in the vehicle, and so are not considered further in the present document.

B.4.5
Public Transport 

[ISO a] describes this domain as “Operation of public transport services and the provision of operational information to the operator and user, including multimodal aspects.”

Public Transport domain includes the service groups:

· Public transport management

· Demand responsive and shared transport

Clearly, these services involve interaction with humans and so 'Human Factors' are an important consideration, however although drivers benefit from these services, they do not occur in the vehcle, and so are not considered further in the present document.

B.4.6
Emergency 
[ISO a] describes this domain as “Services delivered in response to incidents that are categorized as emergencies.”

Emergency domain includes the service groups:

· Transport related emergency notification and personal security

· After theft vehicle recovery

· Emergency vehicle management

· Emergency vehicle preemption

· Emergency vehicle data

· Hazardous materials & incident notification

These services involve interaction with the driver and so 'Human Factors' are a consideration, however only those aspects relating to the interface to the driver in the vehicle are considered in the present document.

B.4.7
Transport-related Electronic Payment 
[ISO a] describes this domain as “Transactions and reservations for transport related services.”

Transport-related Electronic Payment domain includes the service groups:

· Transport related electronic financial transactions

· Integration of transport related electronic payment services

These services involve interaction with the driver and so 'Human Factors' are a consideration, however only those aspects relating to the interface to the driver in the vehicle are considered in the present document.

B.4.8
Road Transport Related Personal Safety 

[ISO a] describes this domain as “Protection of transport users including pedestrians and vulnerable users."

Road Transport Related Personal Safety includes the service groups:

· Public travel security

· Safety enhancements for vulnerable road users

· Safety enhancements for disabled road users

· Safety provisions for pedestrians using intelligent junctions and links

Clearly, these services involve interaction with humans and so 'Human Factors' are an important consideration, however, only those factors that impact with the occupants of the vehicle are considered in the present document. 

B.4.9
Weather and environmental conditions monitoring 

[ISO a] describes this domain as “Activities that monitor and notify weather and environmental conditions."

Weather and Environmental Conditions Monitoring domain includes the service groups:

· Environmental conditions monitoring

This area only impacts with the human factors involved with ICT in cars in the provision of information to vehicle occupants and only these aspects are considered in the present document.

B.4.10
Disaster response management and coordination  

[ISO a] describes this domain as “Road transport based activities in response to natural disasters, civil disturbances, or terror attacks.”

Disaster Response Management and Coordination includes the service groups:

· Disaster data management 

· Disaster response management

· Coordination with emergency agencies

This area only impacts with the human factors involved with ICT in cars in the provision of information to vehicle occupants and only these aspects are considered in the present document.

B.4.11
National security 

[ISO a] describes this domain as “Activities that directly protect or mitigate physical or operational harm to persons and facilities due to natural disasters, civil disturbances, or terror attacks.”

National Security domain includes the service groups:

· Monitoring and control of suspicious vehicles

· Utility or pipeline monitoring

This area is largely outside of the scope of the present document.

B.4.12 
ITS Data Management

[ISO a] describes this domain as “The collation, management, and supply of ITS data to legitimate interested parties”.

ITS Data Management domain includes the service groups:

· Data registries

· Data dictionaries

· Emergency messages 

· Control centre data

· Enforcement

· Traffic management data

This area only impacts with the human factors involved with ICT in cars in the provision of information to vehicle occupants and only these aspects are considered in the present document.

B.5
Other Views of ITS Services

B.5.1
Services to Drivers

In addition to the analysis of services into “Service Domains”, as analyzed in [ISO a], there are other “views” that are needed to be considered in order to fully understand ITS. Each of these views considers an aspect of ITS that can be used by interested parties to group some of the services in different ways. These are complementary, not competitive means of analysis, and when considering Standards that support ITS can provide a very useful “view”.

A closer analysis of the list of domains, and the services which comprise these domains, shows that many of the services are provided to drivers. Services to drivers can be categorized into five types

a) Driver/User Information Services

b) Driver Assistance Services

c) Collaborative Driver Assistance Services

d) Collaborative Driving Services

e) Background Services

An understanding of the generic characteristics of these services to drivers can further assist the understanding of some aspects of ITS services. In almost all of these areas 'Human Factors' are a most important consideration.

B.5.1.1
Driver/User Information Services

Driver/User Information Services provide relevant information to the driver/user. They may comprise, for example, satellite navigation information (excluding route guidance), congestion and incident information, etc.

The characterising nature of this group of services is that they are passive or semi-passive in respect of driving or vehicle control. Passive in that they provide general information but no specific parameters are entered and no direct driving assistance is offered or suggested. 

Often loosely incorporated in this group are indirect services made possible by an ITS link into the vehicle, such as in-vehicle internet for passengers, and the ability of passengers to directly, or via the internet, book restaurants and hotels etc. 

Add text related to messages that are received that are designed for reading when not driving. We can say that this needs to be of high quality and make reference to the use of existing best practice Human Factors guidelines (with specific references).   

B.5.1.2
Driver Assistance Services

The next group of services are those that provide direct driving support and assistance to drivers that propose modification of driving behaviour, but do not enact such behaviour. These systems are further characterised in being “stand-alone”. That is they do not require the communication or cooperation of other vehicles.

An example of this type of service is a lane departure warning system, where the driver receives an audible, visual, or sensory (usually vibration) warning when he is about to stray from the lane. Forward and backward obstacle warning systems, where drivers are alerted that they are getting close to an obstacle; round blind corner assistance systems, which provide a CCTV image from the front of the vehicle, provide other examples.

Route guidance, where the driver programmes in his destination and the system advises him of route directions, also fall into this group.

Here the information to the driver is driving specific, and advices drivers to modify their behaviour.

Many of the early instances of ITS - that are already appearing in production models -  provide services of this nature as they are significantly easier to design and install and, with the exception of congestion sensitive route guidance systems, do not need a communication link to third parties outside of the vehicle.

B.5.1.3
Collaborative Driver Assistance Services

Collaborative driving services also provide driver assistance services, but require a communication link to other vehicles and/or the infrastructure to provide the service.

Early examples of these services were electronic road toll collection and vehicle access control systems. However the characterisation of these systems more typically requires information from others in order to provide the service.

Collision warning advice systems, where a vehicle collects location, movement and danger information from other vehicles around are more typical examples of where this type of service is headed.

An example would be where a vehicle detects ice, or slippery surface, and sends that information to other vehicles nearby, advising them of the danger. Once received, the driver receives advice of the distance location and nature of the warning.  When he is approaching the dangerous area, he receives a second warning.

The characteristic being that this type of service can only be performed where there is quasi-continuous communication with other vehicles and/or the infrastructure.

B.5.1.4
Collaborative Driving Services

Collaborative driving services are of a similar communications nature to collaborative driver assistance services, except that the systems directly effect control, rather than advise the driver. 

Examples of these systems are collision avoidance systems, grade (level crossing) collision avoidance systems, platooning, etc.

Of their nature, they require that most, if not all, vehicles are equipped, and must therefore be considered as “future systems”, that may not appear for another decade or more. However, in order for them to be possible, the communications architectures at least have to start to be implemented in vehicles in the near term.  

B.5.1.5
Backround services

Background services also require a communications link to the vehicle, but do not directly affect driver action. Such systems should not give real-time advice to the driver that the service has run as such messages would add an unecessary additional cognitive load for the driver  e.g. “Your route has been recalculated and it has not been changed” is an unecessary notification of an update process that does not affect the driver. 

Automatic software updates to engine or system management software in the vehicle provides one good example of these types of services. They can be implemented on a much shorter timescale than Collaborative Driving Services, or Collaborative Driver Assistance Services, but require a communications link to the vehicle. 

These background services do not which do not  involve consideration of  'Human Factors' and so will not be considered further within the present document. 

B.5.2
Other categorization options

Alternative way of classifying systems will be examined in the present document. One option could be looking at whether the operation of a service is related to:

· permissions: The service allows or assists drivers to achieve something that they were not previously able to do as effectively e.g. parking assist systems;

· obligations: The service requires drivers to do something e.g. road toll payment systems;

· prohibitions: The service prevents drivers from doing something or warns them against doing something e.g lane departure warning systems.

These dimensions may have relevance when issues related to the need for user agreement to the operation of a service are being considered.

Alternatively services could be categorized according to whether they:

· inform the user;

· instruct the user;

· take control from the user.
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Figure 1: ITS services – Hierarchy of definitions for 'ITS reference architecture'

(Source : CSI submission to  ISO 14813-1)

B.6
ITS Users

Who are the users of ITS Services?  ISO 14813-1 defines an ITS user as 

· “one who directly receives and can act on ITS data or control products. An ITS user is one who receives, directly or indirectly, or provides to, the transaction of an ITS service; these users of ITS services may be human, systems or environment monitoring”.

At the end of the chain, the final user is the driver and/or other occupants of a vehicle, a pedestrian, or user of public transportation, public transportation operator, commercial vehicle operator, emergency assistance provider, or road operator, and 'Human Factors' play an important role for this group.

However, behind these end users, are those that enable the transport to function. The road manager, control centre, road maintenance provider, etc. These too are users of ITS services. But at the same time, in many cases they are also providers of components of ITS to other ITS service providers.

And to complicate matters further, when used as a provider of probe data or enquiry response data, ad-hoc network link, the “end user” may also be a provider of data components to ITS service providers.

In general, however, it can broadly be said that services are provided to groups known as “drivers”, “vehicle occupants”, “public transportation users”, “public transportation service providers”, “commercial vehicle operators”, “emergency services”, “pedestrians”, “road managers”, and “regulators and enforcers” .

But it is not possible to distinguish TS services by user group because different user groups will often use the same or similar ITS service. [ISO a] therefore divides ITS services into service 'Types'.

B.7
ITS service types and devices

This is the longest section.

We may recategorize service categorization to more user oriented categories such as: systems that inform the user, instruct the user, take control from the user, etc. And then we can make general statements about the categories.

The devices we will be talking about will be those that the user interacts with – not the devices that are embedded into various parts of the vehicle.

A per service description of what the service is and what the human issues are

What areas involve people? Use this to decide what is in this section.

How important are HF in each services - potentially use this to limit size of document

B.7.x
Service interaction

This deals with the issue of how different services may interact and how this may impact on the occupants of the car. This section needs to be put at the beginning or end of clause 8 (determine later)

Priority dependent on context

Interesting examples of services - may be used in scenarios

Interfaces to other relevant services

e.g. ongoing transport links

Timetables

e.g. parking site availability

Including those with special facilities

Interact remotely with a vehicle

Pre-prepare devices in advance of a journey

e.g. Using PC/PDA/phone
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�Note that these will be replaced by numbers just before publication. The reason why we have them this way is that we can easier organize and reorganize them while developing the draft.





To start with, many references are made grey as they are not yet used in this draft. As soon as a reference is used, it will be “un-greyed”.


�The ones not yet used are gryed. As soon as they are used, they will be “ungreyed”.


�


�some more in the AIDE presentation


�there is a long list in the AIDE presentation, but I do not yet see the need for all that in this table.


�Applies everywhere


�As we made some classifications during our working session, I found that it might be interesting to look at the classifications AIDE made, for example in “Considerations on Test Scenarios” – “Evaluation and assessment methodology”, see � HYPERLINK "http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf" ��http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf�


See also table 3 and 4 in � HYPERLINK "http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf" ��http://www.aide-eu.org/pdf/sp2_deliv/aide_d2-1-3.pdf� 


�check this further...


�We will probably address the same principles as the AIDE project. I quote them here so that we do not have to “reinvent the wheel”. However, we will elaborate these more, but first of all study in more detail what AIDE has done in this area.


�this is from http://www.aide-eu.org/news/2007/AIDE-WP3_2-press_release.pdf. further details will be considered when I get access to the full architecture document.


�can we find this. What was the outcome?


�This is from a presentation http://www.aide-eu.org/pdf/final_workshop/day2/sp3_session/aide_day2_sp3_architecture_bosch.pdf . I have not (yet) verified it as the deliverables are not publically available.


�Insert reference to “Category M1” limitation


�This clause will probably be removed. It was included to assist the team in getting a clear understanding of the ITS service landscape.


�This needs to be heavily edited or removed.
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		Electronic Stability Control (ESC)

		Circumstances where service must react

		When the vehicle detects a loss of steering control

		Current driver activity

		Driving beyond the limits of the road conditions

		Stages of service action

		Braking action is applied to the indicvidual wheels - engine power may be temporarily reduced until the control is regained

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Non-intrusive visual indications may encourage more responsible driving		As described above		Visual in the forward vision (if appropriate) - threshold level for warnings could be subject to user preferences

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		-		-		-

		Required user actions

		User may be able to de-activate the system

		Notes
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		Ice on Road Ahead

		Circumstances where service must react

		Ice somewhere ahead (e.g. notified by road infrastructure or by car-to-car signalling).

		Current driver activity

		Unknown

		Stages of service action

		a) Ice >0.5km b) Ice<0.5km

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Limited repeating (with escalation on approach)				Audible warning and possible text warning. Also shown on SatNav. (see NOTEs 1 to 4 below)

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		As soon as possible		The likely accuracy should be notified to driver. Low OK		a) Quite low  b) Quite high

		Required user actions

		User may silence the alarms

		Notes

		NOTE 1: User may silence the alarms.   NOTE 2: SatNav can show the extent and severity of the ice  NOTE 3: Details of ice in voice and text alerts must be carefully phrased. NOTE 4: The user must be able to replay any voice alerts and redisplay any text alerts given.
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		Pedestrian Crossing Control

		Circumstances where service must react

		If the pedestrian crossing is in active use.

		Current driver activity

		Driving normally

		Stages of service action

		Vehicle is brought safely to a halt before the crossing.

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Audio/visual alert		Vehicle is brought safely to a halt before the crossing		In line sight and audio

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		Quite soon		High		Medium

		Required user actions

		No additional actions

		Notes

		High/Medium priority service. It clashes with, for example, the Emergency Vehicle pre-emption.
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		eCall

		Circumstances where service must react

		In an emergency i.e. Is triggered by senesors in the vehicle or by pressing the emergency button.

		Current driver activity

		Potentially injured

		Stages of service action

		a) Call automatically generated by sensors or button - b) Automatically sends minimum set of data to PSAP -c) Establishes voice channel between PSAP and vehicle occupants - d) PSAP operator speaks to occupants and possible dialogue ensues.

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Voice of PSAP operator				Car speakers

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		Data sent within approx. 4 seconds of establishing call.		System operation > 99% (assuming comms link available)		None - driver not driving - post traffic incident.

		Required user actions

		Occupant(s) must speak through microphone if possible.

		Notes
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		Emergency vehicle prioritisation pre-emption and warning

		Circumstances where service must react

		When emergency vehicle approaching

		Current driver activity

		Normal driving

		Stages of service action

		In advance of emergency vehicle approach the service will prioritize traffic signals and warn other vehicles

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Minimum: High priority alert that vehicle is approaching Preferred: Also information on the direction of approach and an indication of distance				Audible alarm to alert driver + Visual indication in line of view of direction of approaching vehicle

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		Immediate		Important - but not critical (direction most important to be correct)		High

		Required driver actions

		Move out of the path of the approaching vehicle and allow other vehicles to also do so.

		Notes
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		Blind Spot

		Circumstances where service must react

		Driving in traffic

		Current driver activity

		Looking ahead and in mirrors - concentrating on traffic

		Stages of service action

		a) General notification b) When the driver tries to move into the path of the vehicle in the blind spot c) When driver ignores warning

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		a) An indication that a car is in the blind spot - maybe a visible but non-intrusive light b&c) An intrusive alert e.g. loud sound, short command, vibration		Optional c) Automatic avoidance action taken		a, b, c) Rear view mirrors.

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		Immediate		100% accurate		a) No  b,c) Yes

		Required user actions

		Avoid colliding with vehicle in blind spot

		Notes
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		Collision Avoidance (includes Emergency Brake assist, Lane Keeping, etc.)

		Circumstances where service must react

		Collision predicted

		Current driver activity

		Unknown

		Stages of service action

		a) Warrning    b) System takes control (see NOTE 2)

		Specific service actions

		Notifications/alerts		Vehicle control		Where to notify

		Either		System modifies car speed/position to avoid crash where possible/feasible		Audible

		Service notifications

		Immediacy		Accuracy		Intrusiveness (distraction)

		Immediate / real time		(of prediction) Vital		High

		Required user actions

		Users cannot override the collision avoidance action nor can they silence the audible alarm

		Notes

		NOTE 1: This is a broad class of services and some are very future oriented. NOTE 2: Service specific decision on whether the service is notification only, system controlled avoidance only, or notification followed by system controlled avoidance if the driver fails to take adequate avoidance action.
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