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| 1 INTRODUCTION

1.1 Document Purpose and Scope

This document is the deliverable of the ITWP projdde objectives of this document is to develop
commonly agreed Functional Specifications and aasmt HMI requirements that cover operational,
human factors to be supported by ITWP. As the agmént of ITWP requirements and solution is
organised in two steps (i.e. baseline functionalégvanced functionality), the scope of the current
version only addresses the baseline functionality.

1.2 Structure of the document
The content of this document is organised as falow

» Section 2 addresses the description of the metbggalsed, identification, numbering and grouping
of requirements;

» Section 3 addresses the functional and HMI requeérgs) these are logically organised following the
methodology described in section 2.

» Section 4 addresses the transversal Human Faetqugements.

1.3 Acronyms

CWP Controller Working Position

EEC Eurocontrol Experimental Centre
HMI Human Machine Interface

ITWP Integrated Tower Working Position
TWR ToWeR

WIMP Windows, Icons, Menus and Pointers
1.4 Glossary

» Planning state: a flight, during its life cycle heparticular state with regard to a controller kitg
position and the role that is allocated to that CWBssible planning states may include ‘pending’
(flights for which the current role is planned te kesponsible in the near future), ‘assumed’ (tigh
for which the current role is responsible) and ‘cohcerned’ (flights for which the current rolenist
responsible).

« Traffic: in this document, traffic refers to botliaaft and vehicles traffic.

ITWP — WP5 (Specifications v2) Draft
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2 METHODOLOGY

EEC past experience of developing Controller Waykifosition Interface shows that there is a need to
follow a methodology to make sure that people wdifferent skills (operational, technical, human
factors, safety) share the same understandingedétiues addressed and resolved by the project.

The EEC Core project has provided a methodologymprove both the process and outcomes of
activities directed at upgrading the working pasit of air traffic controllers.

2.1 ITWP functional model

One ITWP objective is to initiate and support agass of HMI harmonisation at the level of HMI
requirements, independently of any HMI solutionodaand feel or interaction mechanism are likely to
remain solution specific).

Emphasis is then required to distinguish betweemnirements (functional, HMI) from an HMI solution
(procedures, detailed HMI objects and interactions)

Operational Managed by:
ATC world Operational Experts /HMI Designers

ITWP FUNCTIONS

Functionality 1

HMI Objects

Figure 1: Overall model

According to Core model, a function is describedarfour basic elements:

» Theactorsthat are part of the system (be they human or coents of the technical environment);

» A set ofrequirements (ATM system functional and HMI requirements). Theg# be expressed in
text format describing the requirement, each witinigjue identifier.

ITWP — WP5 (Specifications v2) Draft
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» A set of workingprocedures (equivalent to use cases) describing the diffesmtion possibilities
provided by the function and suggesting the wayw/liich the controller would use it. A procedure is
described by its objectives, the actors involvéa, triggering conditions, the necessary pre-cooti
and the dialog, i.e. by the sequence of actionsiquences.

» A set ofHMI objects which the controller needs to carry out the procesuAn object is described
in terms of its objectives, when and where it igilble, and how it is presented.

C Ue Case Vi

[543 0-coRE ACTORS
-6 1- BASIC HMI ELEMENTS DISPLAY AND MANAGEMENT
o 57 2 BasELINE M FUNETIONS

-3 0-ACCESS THE Cw/P FUNCTIONS

EICi 1- MANAGE THE RADAR PLAN VIE'Ww DISPLAY LayOUT

-3 2- ACCESS AIRSPACE AND TIME INFORMATION

E1-C3 3 ACCESS DATA CONCERNING THE CURREMT TRAFFIC SITUATION
E--[:] 1- Access the Aircraft Flight Plan Data

El[:,] 2- Access the aircraft's currently planned path through the sector

L =oR

& Main

- <«<Procedures» 1- DFL Fiked

[#-2 <<Procedurer» 2- DFL Quick Look
Procedures -2 <<Procedures> 3- DFL Remove
(solution) <2 <<Procedures > 4- DFL Estimates
: : (-2 <<Procedures> 5 Set DFL Auto

-2 <<Procedurer > B DFL Auta

-3, Associations
Requirements - = -3 Requirements
| Associations

;1{ (3 3 Access the aircraft's current fight parameters
F-[CJ 4- Access the flight data on all aircraft entering the sector
- Associations

#-CJ 4- MAMAGE THE DISPLAY FEATURES OF AIRCRAFT AND TRAFFIC REPRESENTATION

| #-C3 5 UPDATE SYSTEM DATA CONCERNING THE CURRENT TRAFFIC SITUATION
Objects | E-CT <«<Tablesy Annex
(solution) ] F‘g} BASELINE HiI Functions - HMI Objects
-2 Agsociations —

-7 3 5YSTEM SUPPORTED CIVIL-CIVIL DATA EXCHANGE AND CO-ORDINATION

€ 587 4 CYILMILITARY CO-DRDINATION
L #-03 5 SHFETY NETS

U H-A7 ASSOCIATIONS

| B30 <<Table>> GENERAL APPENDIX =

Figure 2: Overall model structure

2.2 ITWP functional decomposition

An initial task consists in building the ITWP fuimtal decomposition (functions and sub-functions),
then detailing associated requirements. This foneli decomposition shall take into account existing
TWR controller tasks (ground, runway, and clearadelvery) and activities, supplemented by taking
into account the future services.

Requirements have been split into:

* General ITWP HMI requirements which are independent of function and should applgll
aspects of the ITWP interface, placed under theoresibility of human factors experts.

* Functional and HMI requirements. HMI requirements are specific to the individuahdtions
generating them (see Figurg 3

ITWP — WP5 (Specifications v2) Draft
- Page 3 -



ITWP Date:  December 03, 2007
/ Integrated Tower Working Position Version: 031207
v Status:  Draft
EUROCONTROL
&E gowp_functional_w3.0

LB

B £3 Use Case View

®-(33 0-CORE ACTORS

-3 1- BASIC HMI ELEMENTS DISPLAY AND MANAGEMENT
-3 2- BASELINE HMI FUNCTIONS
-3 0 ACCESS THE Cw/P FUMNCTIONS

-3 2 ACCESS AIRSPACE AND TIME INFORMATION

3 1- Access the Aircraft Flight Plan D ata
£ 2- Access the aircraft's currently planned path thrg
-7 DFL
3 Requirements

Bl <<Requirement>> [4] F. BL.DFL.
] <<Requirement» [4] H.BL.DFL1

BT 1- MAMAGE THE RADAR PLAM WIEW DISPLAY LayouT

3 3 ACCESS DATA CONCERMING THE CURRENT TRAFFIC

A] F.BL.DFL.1 Documnentation

The contraller shall be provided with information on the aircraft's curently planned trajectomn
through the airspace, and with estimated time and FL information on each waypaint.

4] H.EL.DFL.1 Documentation

;

Information concerning the aircraft's curently planned brajectory through the controlled -
airzpace should be available az needed and on controller request for any aircraft foreseen to
penetrate, or curently flving in the contrallzd airspace.
Thiz information should be provided in a graphical format. from the aircraft's curent position
shead, until the last waypoint of the Flight plan or the border of the RFYD, whichever comes
first, helping the contraller ta link the aircraft representation o its riajectony. Additional

information on estimates and planned level should be provided for each wavpoint. _:_j

[B] F.BL.DFL.6 Documentation

<<Requirement>> [B] F.BL.DFLE
] <<Requirement>> [B]H.EL.DFL.2
| <<Requirement:» [C]F.BL.DFL.2

>

airzpace shall be allowed,

Tempoarary presentation of the aircraft's currently planned trajectony through the controlled

2.3

Requirements have been grouped in different

= <<Fiequirement>> [C]H.EL DFL.3 |-4.9.4.2-Funmiunal-anu-HMI-Requirememsu E =
. i BLDFL. T
| <<Requirement>> [DIF.BLDFL3  rheriicationd Requir Descriptions PA| References
2 <<Requirement>» [0 F.BL.OFL.4 FBLDFLIF | The controller shallbe provvided with informution on the airerafts- % | [DFLEDed]
<<Requirements> [0 H.BL.DFL.4 currently planmed trajectory through-the aivspace, and with-estimated: [DFL-Auta]=
| <<Requiement> EIFBLOFLS | ;? andt'_FL'mfom_m?-}ln-eacrlgthtypm :y — .
S . BLIDFL. ormation-concerning the aircraft s currently plarmed trajectory- ynanie Flight-
<<Requirement>> [E]H.BLDFLS through the condrolled airspace should be cvaldble as needed and on Legl
+-B <<Requirement>> [F]H.BL.DFL.& controller request for-argy aireraft foreseento penetrate, -or currertly-
- flying in-the-controlled airspace -
This-inforrmation-shouldbe provided in-a-graphical forreat, fror the-
afrcraft’s-current position-ahead, until- the last-waypoint-of the Flight
planorthe border-ofthe- RPYD, whichever-comes first, helping the-
controller-to link the airoraft representatmnto its traJectory Lydditional
information-on-estimates-and planned level should be provided for
each waypoint. &
[FELDFLEF | Tenporary preseutationofthe airerafts cunentlyplannedlra]ectory # | [DFL-Chick:
throngh the controlled airspace-shall be-allowred. Lack]fl
[DFL sl
L
[HELDFLZE [ The terrporary presentahon-should-he-available-either on-ocortence # | [Bet-DIL-Auo]f
of'a-pre-defined-event during a time-parareeter, andfor-on-controler- [Preferences-
recjuest. The-event -and the time pararetershall be defined-at the- Settme
Centre-level {the proposed default-event & [Assume an-diveraft], and Windew ]
theproposed-time wvalue 4s-5-seconds) = [CENTREJ
[FELDFLIF | The aircraft planned trajectonyshallbe ipdated-following route- # | [DFLFied)=
changes, which-provoke-a-recalonlation-of the trajectory &
[EELDFLIR | The-aircraft planned trajectonyshouldbepdated-onthe cortroller’'s. | = | [DymanicFlight-
display-following route changes, -afterthe-recaleulation of the- Legl=
trajectory s

Figure 3: Functional and HMI requirements

Logical organisation of requirements

lbgiigh level functions that benefits from the

Eurocontrol experience in En-Route HMI specificati@ore En-Route). The main identified high-level
functions are briefly presented below while asgedaequirements are proposed in section 3.

Basic HMI elements display and management (se&ibh addresses basic graphical user interface

management linked to windows and menus.

Supporting HMI functions (section 3:2The objective is there to provide the controllersh a

highly interactive interface. There are several gonents to the requirements for an interactive HMI.
The corresponding functions are related to:

» Access to the Controller Working Position functiqB88.2.1);
» Manage the display layout (83.2.2);

» Access to air, surface and time information (83;2.3

* Manage the display features of traffic represeotaf§3.2.4);

ITWP — WP5 (Specifications v2)
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» Access data concerning the current traffic situa(g8.2.5);
« Update system data concerning the current tratfi@agon (83.2.6).
» System supported data exchange and communication

« Monitoring and control functions

Note: other functions such as surface routing, surfagielagnce, planning, pilot /controller data link
communications, monitoring aitiwill be developed during ITWP iteration 2.

2.4 Requirements format and numbering

The following skeleton is used throughout this duoeat to describe functional requirements; in the
following, ‘number’ is incremented when severaluggments exist for a sub-function

F. “functionName”.”"sub-functionName”.”"number”

Description: Describes what the function performs.

References: Where applicable, reference to official documemotati

” ”

H. “functionName”.”sub-functionName”.”number”

Description: ‘ Textual description of the HMI requirements

The currerttfunctions and sub-functions abbreviations usetiismmdocument are:

.BL Basic HMI elements display and management
HMI  To manage WIMP graphical user interface
.LOG To access to CWP
SET  To set up the display and access screen setting
.TOOL To manage toolbars functions
.ZOOM To zoom, offset and modify the geographical infatiora
.MAP To manage the display of surface and air infornmatio the display
.TIME To access time information
.POS To manage the position of radar label
.TRCK To manage the display of radar tracks
VECT To manage the display of speed vectors
.LBL  To manage the content of radar labels

! To detect, regulate and report on deviations between planned data (e.g. times, trajectory) and actual or anticipated
ones such as: trajectory surface conformance monitoring, CTOT compliance monitoring, etc.

2 Subject to modification (addings) during ITWP phase 2

ITWP — WP5 (Specifications v2) Draft
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WAR
SEL
.TRAF
SIL
.ORD
WEA
APT

To draw controller’s attention to a specific a/cvehicle

To select an individual aircraft or vehicle

To provide controllers with available data on amgividual aircraft or vehicle

To access data on aircraft/vehicles entering or planning to entdVeR sector
To provide support to the controller for the inpfitlearances given to an aircraft
To access to weather information

To set up airport elements status

.FD To provide system support for data exchange anddawttion between ATC units.

.RUL
.TRSF

To manage the distribution of flight data on cohprasitions.
To provide system assistance for flight transfertia.

SN To provide the controllers with alerts to potelyihazardous situations in an effective mannet an
with sufficient warning time for appropriate ingttion to be issued by ATC to resolve the situation,
allowing for appropriate avoiding action to be taks the pilot.

.RCA
PTD
NAV
.CLR
LAY
.CNF
MIS

To manage runway conflicts detection and alerting.

To manage protecting devices.

To be informed about navaids serviceability.

To detect/ display inconsistent clearances.

To detect/ display ATCO input errors versus airpaybut.

To detect/ display non conformance to ATC instrorasi

To detect/ display miscellaneous detections (xcessive a/c taxi speed, stationary a/c in
the RWY protection area, etc.).

2.5 Link between requirements and HMI solution

The EUROCONTROL Experimental Centre ITWP projecintended to support the process of HMI
harmonisation at the level of functional and HMbuegements, independently of any HMI solution.
However, the look and feel or interaction mechanigith remain solution specific. For instance, ifeth
management of flight data is a generic functiogaline solution (amongst others) would consisthi t
implementation of electronic flight strips in a sgie format (e.g. replication of paper strip obtdar
message format) and with a specific input devicg. (®@ouse, touch input device or pen).

EEC HMI solution will be documented through theklinetween functional and HMI requirements (this
document) and HMI procedures / HMI objects (futhifd| solution document). An example of such link
is provided below as an example (extract from GreRoute).

ITWP — WP5 (Specifications v2) Draft
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1- BASIC HMI ELEMENTS DISPLAY AND MANAGEMENT

2- BASELINE HI FUNCTIONS

713 0- ACCESS THE Cw/P FUNCTIONS

3 1- MANAGE THE RADAR PLAN VIEW DISPLAY Lav0UT
(] 2 ACCESS AIRSPACE AND TIME INFORMATION

D 3-ACCESS DATA COMCERMING THE CURRENT TRAFFIC S
: D 1- Access the Alrcraft Flight Plan D ata

-fEH Main
2> <<Procedurer> 1- DFL Fixed
- [H] |DFL Fived

-

==Regquirement== =<Reguirement== =«Reguirement==
[4] F.EIL.DFL1 [C]FBLDFLZ [D]FBLDFL3
(from Requi (from Requi i (from Requirements)
Requirements
==HMI Ohject==
Radar Lahel
(from BASELINE Hhl Functions - Hhl Objects) 1- Tactical Controller

==HMI Ohject==
Extended Radar Label
(from BASELINE Hhl Functions - Hhl Objects)

==HM| Ohject==
Sector Inbound List Window
(from BASELINE Hil Functions - Hhl M

=

»- 57| DFL Fixed.doc

- 5’ the3- DFL Remove [ 3- DFL Remove |

s <_); the3- Select Aircraft [ 3- Select Aircraft |
5 thed- DFL Estimates [ 4- DFL Estimates |

==HMI Ohject==
Dynamic Flight Leg
(from BASELINE HiI Functions - Hhdl Objects)

. ()’ theF adar Label [ Radar Label |

- 25' theEstended Radar Label [ Extended Fadar Lat

HMI Objects

. (from 1- Baseline HWI Functions)

2- Planning Contraller

- Baseline HMWl Functions)

==Procedure==
4- DFL Estimates

FL Remove

4 FDPSITP

(from 1- Baszeline HMWI Functions)

Actors
(from RADAR LABEL

Trigger: Controller-decision s
Pre-condition:: The -aireraft 15 inthe Cornelated-state -and-1s selected. The-DFL-of the -aireraft 1s not-
displayed &
Dialogue:: Actions: Result: :
# 1---smgle Click TB -on-the - "EFT- T-- The DFL of the -arcraft 1s-displayed on the- Dizplay the DFL in 'fised' mode _:j
fleld-of an-aircraft -angrwhere on- EPVDY ] ] Dbjective]
the display -1Th_e -dlspléy‘ed-DFL-_]s piddted following: [To tl:lisplay the aircraft's currently planned
trajectory recalculations trajectorny [Dynamic Flight Leg) through the
Used-HMI- Ohjectss airzpace in a 'fixed' made [until the
1 controller decides to remaove it]. -
Asszociaied- P
Procedures: Fi
Particularities= - roaaronra-of T-DFLs canbe displayed-sirnultanecushy inthe “fied " raode T
-To-he-discussed: what should happen i the DFL-display-is-trigz ered for-the- HM+1-
aiteraft?-(Probably the first-displared DFL-is-replaced with the last-one) &
Evolution: =
Figure 4: Link between requirements, procedures and HMI objects
ITWP — WP5 (Specifications v2) Draft
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3 ITWP OPERATIONAL REQUIREMENTS

3.1 Basic HMI elements and display management
The available physical and electronic display ameshe controller working position is constraingd b

* The physical limitations of the controller workipgsition
* The choice of information presentation technology
* Human characteristics, e.g.:
* Memory and attention
* Awareness of context
* Management of resources
» Navigation within the task and interface
* Interpersonal communications, team-working,
» Personal state, emotional arousal, fatigue, enmiental conditions, etc

These limitations lead to the set of requirememnesgnted hereafter. On the basis of these requisme
recommendations are made:

* To employ a graphical user interface of the Winddwasns, Menus, Pointers family (WIMP)

e For technical reasons, to base the WIMP on indalststandards such as the X-windows environment
(with the reservation that special functions maydsired which need additional development).

3.1.1 WIMP Graphical User Management

H.BL.HMI.O1
Description: ‘ The limits of the space of interaction with theteys shall be clearly defined.
H.BL.HMI.02
Description: The background colour and luminance of the worldiopuld be such as to:
» Provide good, homogenous, contrast for all taskteel information,
* Minimise flicker effects at the available screefiesh rate.
H.BL.HMI.03
Description: There is a need to access more information thaninstantaneously be presented on

surface of the display area, which can be maddadlel to a single controller.

the

ITWP — WP5 (Specifications v2)
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H.BL.HMI.04

Description: The general set of information than can potentidiy presented, mixes graphical and
textual sources and does not conform to a unigeiatthy, hence:
The user shall be able to navigate freely amorgsttailable information sources, which
implies that the user shall be able to:
» Visualise the sources of information available foiev requirement)
» Select/deselect and prioritise the information sesiwhich are available
* Flexibly and easily re-organise information withire display, including the possibility

of a temporary undisplay.

H.BL.HMI.05

Description: A window size need not be identical to the fieldioformation, which can be viewed
through it. This generates the need to changeidvepoint to access all the information |in
the field.

H.BL.HMI.06

Description: The visual appearance of a window's structure shprdvide the controller with cues as|to
its behaviour and available properties.

H.BL.HMI.07

Description: The nature of the window content should alwayslbarty indicated.

H.BL.HMI.08

Description: The background colour of the window interior shohtd such as to provide good contrast
for the displayed information.

H.BL.HMI.09

Description: \ At any moment, the locus of potential user actisimll be clearly indicated.

H.BL.HMI.10

Description: \ The type of system activity and the entry into admehall be clearly indicated.

H.BL.HMI.11

Description: \ At any moment, possible actions on the interfagdl §le clearly indicated.

H.BL.HMI.12

Description: The occurrence of events, which may lie outsidehef user's current focus of attention,
shall be clearly indicated.

H.BL.HMI.13

Description: The cursor shall always be visible and easily ledat

ITWP — WP5 (Specifications v2) Draft
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H.BL.HMI.14

Description: The cursor movement should be smooth and trackt idpuice (e.g. mouse) movements
without lags. No system activity should take ptiwadver the cursor tracking relationship.

H.BL.HMI.15

Description: An easy and immediate access shall be providetheatHiMI level to all the functions
available to the controller, allowing him to perforactions and to access tools and objects
containing information.

H.BL.HMI.16

Description: Buttons shall provide feedback specific to theactaken.

H.BL.HMI.17

Description: The physical appearance of the buttons shall peottig controller with information on
their functions and characteristics.

H.BL.HMI.18

Description: On request, the controller shall be provided wisetof selectable items amongst which he
can make a selection to perform an action.
Any one of the selectable items shall be easilygndkly accessed.

H.BL.HMI.19

Description: The availability to selection, and the operatiostatus of the presented menu items shall be
clearly indicated.

H.BL.HMI.20

Description: The currently selected menu item shall always bart} indicated.

H.BL.HMI.21

Description: The menu item that is the most probable to be wHedepending on the context, shall be
very easily and quickly accessed.

H.BL.HMI.22

Description: The identity of the object that initiated the desplof a menu shall be clearly indicated.
Depending on the context, it could be the aircthft, particular field indication, etc.

H.BL.HMI.23

Description: The process of making a selection shall be comgléte the selection action (i.e. no
supplementary action shall be necessary to closera).

ITWP — WP5 (Specifications v2) Draft
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H.BL.HMI.24
Description: It shall be possible to easily and quickly abandmy initiated menu dialogue without
having made a selection.
H.BL.HMI.25
Description: The system status shall always be clearly statddraticated to the controller.

3.2 Supporting HMI functions

3.2.1 Access the CWP functions

The objective is to provide the controllers witlteed access to the CWP functions. The acces®to th
CWP functions is provided through a logon procedwrbich allows identification of each authorised

user and thus ensures security and integrity oylseem.

3.21.1 Access / Exit the CWP

F.BL.LOG.1 Log on CW P

Description: It shall be possible to an authorised user to aceesy/ time the CWP functions. A
mechanism to ensure that only authorised usersacaess the CWP functions shall pe
provided. This mechanism shall be mandatory foesg¢o the CWP functions.

F.BL.LOG.2 Log on CW P

Description: Only one access to the CWP functions at a timd bbadllowed for each identified user.

H.BL.LOG.1

Description: The authorised user should be provided with an biguous and personalised access to
the CWP functions.

H.BL.LOG.2

Description: When accessing the CWP functions, the user shale hccess to the identity of all the
other users currently working on a CWP.

F.BL.LOG.3 Log out CW P

Description: ‘ It shall be possible to a user to exit the CWP fiions.

H.BL.LOG.3

Description: \ The user should be provided with the possibilitgxit the CWP functions.

ITWP — WP5 (Specifications v2) Draft
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3.2.2 Manage the display layout

The objective is to provide the controllers with easy and rapid access to the general display layou
modification functions.

The monitoring of the general display layout cotssf HMI related functions allowing the controllker
configure and to re-access preferred display $fttimnd to access functions that provide surface,
airspace and traffic information.

3.2.2.1 Set-up the display and access screen settin = gs
The objective is to allow the controllers:

» To save a preferred screen set-up so that it caedbered at any time,
» To modify certain screen settings, so that theyadapt to different user characteristics,
» To define certain global window settings, i.e. égdble globally to a type of window.

Its main purpose is to avoid an extensive re-pmsitig of windows and display options at the begigni
of a new work session.

F.BL.SET.1 Save configuration set-up

Description: It shall be possible to store the current CWP stesg-up. The information stored shall be:
» the location, size and current priority of all opgmndows, including hidden windows,
» whether a window is (temporarily) iconified or not,

* the panning and zoom values of all windows equippitid this capability,

» the presence and position of any toolboxes andstaal of all settings selectable
within tools.

» screen and global window settings.

F.BL.SET.2 Access configuration set-up

Description: The maximum number of screen set-ups that candoedsat any one time shall be defined
at the local level. The proposed default numbé&r is

F.BL.SET.3 Access configuration set-up
Description: It shall be possible to access a stored screeupset-

F.BL.SET.4 Access configuration set-up
Description: A default screen set-up shall be defined for eamttrol position at the local level. At

initialisation, the default settings should be preed, and the controller can then choose a
previously stored configuration, or create a new.on

F.BL.SET.5 Save configuration set-up

Description: It shall be possible to delete a stored screenmegxcept for the default screen set-up.

ITWP — WP5 (Specifications v2) Draft
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F.BL.SET.6 Set mouse hand

Description: The interaction means with the system shall be tadap both left and right handed users.

H.BL.SET.1

Description: At each control position, the controller should grevided with the possibility to store|a
pre-defined number of screen and window configarasiet-ups.

H.BL.SET.2

Description: The controller should be provided with an easy s&de a previously stored screen and
window configuration set-up.

H.BL.SET.3

Description: The controller should be provided with an easy s&de the default screen and window
configuration set-up.

H.BL.SET.4

Description: The controller should be provided with the posgipilo delete a previously stored screen
set-up, by overwriting it with a newly defined seneset-up.

H.BL.SET.5

Description: It should not be possible to delete the defauléeserset-up. This impossibility should be
clearly indicated.

H.BL.SET.6

Description: The controller should have the choice of which presly stored screen set-up o
delete/overwrite when the maximum number of st@@den set-ups is attained.

H.BL.SET.7

Description: The fact that the maximum number of screen sethgssbeen stored should be clearly
indicated.

H.BL.SET.8

Description: The controller should be allowed to easily and dbpiadapt the interaction means
operation to his own left-handed or right-handeel us

F.BL.SET.7 Select screen settings

Description: It shall be possible to select amongst differegtiting ambiance settings

ITWP — WP5 (Specifications v2) Draft
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F.BL.SET.8 Fine tune brightness and contrast

Description: It shall be possible to fine tune brightness anutrest settings.

note: fine tuning brightness and contrast might be clieavailable through screen .

H.BL.SET.9

Description: The controller should be provided with a rapid aaby access to configure lighting
ambiance settings.

H.BL.SET.10

Description: The controller should be provided with a rapid @ady means to fine tune brightness and
contrast settings.

3.2.2.2 Manage toolbar functions

The objective is to allow the controllers to easibcess functions, which will permit to monitor lggdly
the traffic display features on the situation dagpl

F.BL.TOOL.1 Access to display monitoring functions

Description: The HMI shall provide individual access to eachtioé¢ situation display monitoring
functions.

H.BL.TOOL.1

Description: A rapid and easy access should be provided to ed¢the TWR situation monitoring
functions.

H.BL.TOOL.2

Description: It should be possible to access individually eaththe TWR view display monitoring
functions. The eventual grouping of the TWR viewpiity monitoring functions should not
hinder the access to each individual function.

3.2.3 Access Air, Surface and Time information

The objective is to provide the controllers witkean representation of the air, ground componentheof
TWR area of interest. The access to surface, artiame information consists of functions allowirget
controller to focus the display on a specific aoéahe APP or ground view display, display differen
types of information and access the current UT@tim

3.23.1 Zoom, offset and modification of geographic  al orientation functions

F.BL.ZOOM.1 Perform zoom

Description: It shall be possible to change the situation dispiange (APP or Ground Situation
Display), without changing the size of the situatisplay

ITWP — WP5 (Specifications v2) Draft
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F.BL.ZOOM.2 Perform zoom

Description: The minimum and maximum zoom ranges shall be deéfate¢he local level.

H.BL.ZOOM.1

Description: The controller should be provided with a compogitture which can zoom in to airpofrt
scale and out to APP/en-route scale.

H.BL.ZOOM.2

Description: The controller should be provided with the posgiptlo change the situation display range
(APP or Ground situation display). The minimum amdximum zoom values, if any,
should be clearly indicated.

F.BL.ZOOM.3 Store zoo m

Description: It shall be possible to store a particular zoongeaassociated with a particular map centre-
point (zoom setting).

F.BL.ZOOM.4 Store zoo m

Description: The maximum number of zoom settings that can bedtat any one time shall be defined
at local level. The proposed default number is 3.

H.BL.ZOOM.3

Description: The controller should be provided with the posgipito store a pre-defined number of
zoom settings.

H.BL.ZOOM.4

Description: The fact that the maximum number of zoom settings been stored should be clearly
indicated.

F.BL.ZOOM.5 Retrieve zoom | Zoom back

Description: It shall be possible to access a stored zoom gettin

H.BL.ZOOM.5

Description: The controller should be provided with the posgipito quickly and easily access|a
previously stored zoom setting.

F.BL.ZOOM.6 Delete zoom

Description: It shall be possible to delete a stored zoom ggttin

ITWP — WP5 (Specifications v2)
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H.BL.ZOOM.6
Description: The controller should be provided with the posgipilo delete a previously stored zogm
setting.
H.BL.ZOOM.7
Description: The controller should have the choice of whichisgtto delete when the maximum
number of stored zoom settings is attained.
F.BL.ZOOM.6 Offset centr e
Description: It shall be possible to centre the situation digpla any point chosen by the controller.
H.BL.ZOOM.8
Description: The controller should be provided with the pos#ibilo easily and rapidly re-centre the
situation display on a chosen point.
3.2.3.2 Display surface information
F.BL.MAP.1 Display airport video map
Description: It shall be possible to display and remove différgmes of surface information on the
ground situation display.
F.BL.MAP.2 Display airport video map
Description: The number of airport 2D maps and the content ofi@aap shall be defined at local levgl.
The proposed default display is the following:
e The taxiways,
e The runways,
e The terminals and other airport buildings,
» Aprons and gates,
e Stop bars.
H.BL.MAP.1
Description: The controller should be provided with a rapid @ady access to the surface information
display or removal on the ground situation display.
F.BL.MAP.3 Display parking names | Display parking ~ names (quick look)
Description: It shall be possible to display / remove displaykpay names and associated location|on
the ground situation display.
ITWP — WP5 (Specifications v2) Draft
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H.BL.MAP.2

Description: The controller should be provided with a rapid &ady means to display / remove display
parking names and associated location on the greitudtion display, either permanently
or temporarily.

F.BL.MAP.4 Display taxiway names | Display taxiway = names (quick look)

Description: It shall be possible to display / remove displayitay names on the ground situation
display, either permanently or temporarily.

H.BL.MAP.3

Description: The controller should be provided with a rapid &ady means to display / remove display
taxiway names on the ground situation window, eifegmanently or temporarily.

F.BL.MAP.5 Display working areas

Description: If any, working areas should be automatically digpd on the ground situation window.

H.BL.MAP.4

Description: The controller should be provided with a rapid @ady means to remove display or re-
display working areas on the ground situation wimdo

F.BL.MAP.6 Display RWYs restricted areas

Description: It shall be possible to display / remove displag limits of RWY restricted areas (RWY
strips boundaries) according to LVP / non-LVP cdiods.

H.BL.MAP.5

Description: The controller should be provided with a rapid &ady means to display / remove display
RWY strip boundaries according to LVP or non-LVPhditions.

F.BL.MAP.7 Modify map geographical orientation

Description: It shall be possible to modify the geographicaéptation of airport maps.

H.BL.MAP.6

Description: The controller should be provided with a rapid aady means to modify the geographical
orientation of airport maps.

F.BL.MAP.10 Display vehicle mask area

Description: It shall be possible to display / remove the aprask area limit.

H.BL.MAP.8

ITWP — WP5 (Specifications v2) Draft
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Description: The controller should be provided with a rapid aasy means to display / remove the
apron mask area limit.
3.2.3.3 Display airspace information

The objective is to provide the controllers witlean representation of the airspace componentsen th

APP radar image.

F.BL.MAP.8 Display air video map
Description: It shall be possible to display and remove différgpes of airspace information on the
APP radar image.
F.BL.MAP.9 Display air video map
Description: The number of airspace maps and the content of amahap shall be defined at local
level. The proposed default display is the follogvin
* The area of the sector(s) controlled on the pasitio
e The waypoints and waypoint identifications
e The airways / airway centre-lines
e The military areas
e The coastlines
e The scale markers
e The range-rings.
H.BL.MAP.7
Description: The controller should be provided with a rapid &ady access to the airspace information
display or removal on the APP radar image.
3.2.34 Display time information
F.BL.TIME.1 Display time
Description: The UTC time shall be continuously provided to ttentroller with the precision of 1
second.
H.BL.TIME.1
Description: The display of the UTC time should be always avdéa
3.2.35 Display additional view
F.BL.VIEW.1 Display additional sub-view
Description: It shall be possible to display additional comp®situation view (picture in picture) on tl’ve
situation display.
F.BL.VIEW.2 Display additional sub-view ‘

ITWP — WP5 (Specifications v2)
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Description: The maximum number of additional sub-views that loa displayed shall be defined at the
local level. The proposed default number is 2.

H.BL.VIEW.1

Description: The controller should be provided with a rapid &ady means to display / remove display
additional sub-views on the situation display.

3.2.3.6 Display and track range & bearing

F.BL.RB.1 Obtain Range and Bearing information

Description: It shall be possible to obtain range and bearifigrination as measured from one point| of
the airspace to another.

H.BL.RB.1

Description: The controller should be provided with a rapid &ady access to the Range and Bearing
function allowing obtaining precise range and bsginformation as measured from one
point of the airspace to another.

H.BL.RB.2

Description: The controller should be provided with a rapid aaby way of leaving the Range and
Bearing function.

H.BL.RB.3

Description: The controller should be provided with feedback mvttee Range and Bearing function is
active or not.

F.BL.RB.2 Create Range and Bearing Tracker Link

Description: It shall be possible to monitor over time the clangrelative range and bearing over time
of two points, one or both of which are dynamic @rcraft and a fixed point, or twp
aircraft).

F.BL.RB.3 Create Range and Bearing Tracker Link

Description: The maximum number of trackers linking two poirttattcan be displayed at the same time
on the Composite Situation Display shall be defim¢dhe Centre level. The proposgd
default number is 5.

H.BL.RB.4

Description: The controller should be provided with a rapid @agdy access to the Tracker link function

allowing to monitor over time the change in relatiange and bearing over time of t
points, one or both of which are dynamic (an aftaad a fixed point, or two aircraft).

ITWP — WP5 (Specifications v2)
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H.BL.RB.5
Description: The controller should be provided with a rapid &gy way of leaving the Tracker Link
function.
H.BL.RB.6
Description: The controller should be provided with feedback mikige Tracker link function is active
or not.
H.BL.RB.7
Description: The fact that the maximum number of Tracker links been displayed should be clearly
indicated.
F.BL.RB.4 Cancel Range and Bearing Tracker Link
Description: It shall be possible to remove the displayed raagebearing information.
H.BL.RB.8
Description: The controller should be provided with a rapid aady way of removing the displayed
range and bearing information.
F.BL.RB.5 Obtain Range and Bear ing information | Create Range and Bearing Tracker Link
Description: It shall be possible to display and to monitor otiere the estimated time of flight of an
aircraft between its current position and a fixeihpof the airspace.
H.BL.RB.9
Description: The controller should be provided with a rapid aas$y access to the estimated time of
flight of an aircraft to a fixed point of the aiesge.
H.BL.RB.10
Description: The controller should be provided with the posgipito express the estimated time |of
flight of an aircraft to a fixed point of the aiese in a format best suited to his need.
3.2.4 Manage the display features of traffic repres  entation
3.24.1 Manage the radar label position
The obijective is to allow the controllers to man#tyeradar label positions, by:
» Either activating the automatic radar label anttap function,
» Ortaking manual control of the position of allindividual radar labels.
ITWP — WP5 (Specifications v2) Draft
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Its main purpose is:

e To provide the controllers with clear representatiof all the displayed trafficwithout
overlapping, so that to keep information legiblel avoid confusion,

» To avoid an extensive manual re-positioning of rddbels, taking the controller's attention away
from the main control task.

F.BL.POS.1 Deconflict labels automatically | De  conflict labels manually
Description: An 'on-off automatic radar label anti-overlap ftion shall be provided to the controller.
The automatic function shall find for each radasela(aircraft or vehicle) the optimum
display position free of overlap with other radainéls or with other displayed information,
taking into account a set of constraints and patars@efined at the anti-overlap algorithm
configuration level.
H.BL.POS.1
Description: The controller should have the possibility to choeghether to use the automatic radar
label anti-overlap function: the function should hetivated and de-activated only on
controller's request. The access to the activateagtivation should be immediate, and the
controller should be provided with feedback whetherautomatic anti-overlap is active jor
not.
F.BL.POS.2 Set leader length | Set leader direction
Description: It shall be possible to modify some of the algaritbonfiguration parameters to adapt them
to the local needs. At the minimum, it should bsgiole:
e To change the radar label position relative todineraft track symbol.
* To change the length of the leader line of allrduar labels.
» To set the top of the screen as reference forrieatation of the radar labels.
» To set the aircraft track as reference for theraigon of the radar labels.
H.BL.POS.2
Description: The controller should have the possibility to adegutily and quickly some of the algorithm
configuration parameters to his own needs.
F.BL.POS.3 Set fixed reference | Set variable reference
Description: In the manual label positioning mode, it shall lnsgble to choose a frame of reference|for
the display of all radar labels in a given orieiotatwith respect to this reference. Proposed
references are:
e Variable reference: aircraft heading
* Fixed reference: the top of the screen, providimg possibility to display the radar
label with different angles relative to this fixegference. T
ITWP — WP5 (Specifications v2) Draft
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H.BL.POS.3

Description: At any moment, the controller should have the fnkisi to choose between the proposed
frames of reference for the manual monitoring bfted radar labels' position.

F.BL.POS.4 Set leader direction

Description: In the manual label positioning mode, it shall besgible to set the position of the
displayed radar labels to a given orientation wétspect to a specified reference.

H.BL.POS.4

Description: At any moment, the controller should have the foltgi to manually set the orientation of
all the displayed radar labels, within a given feaofi reference.

F.BL.POS.5 Set leader lengt h

Description: In the manual label positioning mode, it shall besgible to change the length of the
displayed radar labels' leader lines.

H.BL.POS.5

Description: At any moment, the controller should have the pmlyi to manually set the leader line
length of all the displayed radar labels. Seveesigths of the leader line should pe
available, allowing changing the position of thédk without modifying their direction
with respect to the aircraft track.

F.BL.POS.6 Move radar label

Description: It shall be possible to manually move any individladbel, independently of either the
automatic anti-overlap algorithm operation, or gt@bal manual setting of label position.

H.BL.POS.6

Description: At any moment, it should be possible to move ai@agr radar label anywhere on the
radar image. The leader line should automaticaitgred and reposition to maintain the link
between the label and the aircraft or vehicle pasisymbol. The minimum length of the
leader line should be long enough to avoid oveitapmf the label with the position
symbol. There should be no limitation of the lealiee orientation or maximum length,
allowing the controller to find an adequate positior the label.

F.BL.POS.7 Deconflict labels automatically

Description: A label, manually put in a certain position, shoble avoided by the labels which are
monitored by the automatic radar label anti-oveflaypction.

ITWP — WP5 (Specifications v2) Draft
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F.BL.POS.8 Resume label position

Description: It shall be possible to put the individually movkdbels in conformance with the rules
defined within the global setting of label positiar to take them off the global setting so
that they stay in the controller-defined position.

H.BL.POS.7

Description: At any moment, the controller should have the ahatincluding or not the individually
moved labels into the global label position setting

H.BL.POS.8

Description: Any manual global or individual positioning of ldbeshould be easy and rapid to perform.

3.2.4.2 Manage Tracks and labels

3.2.4.2.1 Display speed vectors

The objective is to provide the controllers witloirmation on the future horizontal evolution ofcaaft
by displaying speed vectors corresponding to (muneis of flight time.

F.BL.VECT.1 Set speed vectors value

Description: It shall be possible to display (remove displaygp&ed vector, corresponding to a given
number of minutes of flight time for all the airéira

H.BL.VECT.1

Description: The controller should be provided with an easy m@pid way to configure the speed vector
length for all the aircraft tracks.

F.BL.VECT.2 Set speed vectors value

Description: The possible display values of the overall andviddial speed vector shall be defined| at
local level. The proposed default values are @, B, 4, 5 minutes.

H.BL.VECT.2

Description: The speed vector should not be 'confusable’ wighl¢lader line of the air aircraft radar
label.

3.2.4.2.2 Display aircraft and vehicle representation

The objective is to provide the controllers withdk representation and information on the horidonta
evolution and speed of aircraft and vehicles byldigng (n) trail dots, each dot representing atpos
from a previous update.

ITWP — WP5 (Specifications v2) Draft
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F.BL.TRCK.1 Display track symbol

Description: It shall be possible to distinguish between aitcaafl vehicles symbols.

H.BL.TRCK.1

Description: Aircraft and vehicles track symbols should be défé so that the controller should clearly
distinguish between them.

F.BL.TRCK.2 Display track symbol

Description: It shall be possible to distinguish between lighedium and heavy aircraft categories |on
the situation display.

H.BL.TRCK.2

Description: Three sizes of dots should be displayed to therobert to represent light, medium and
heavy aircraft categories

F.BL.TRCK.3 Display aircraft shape (quick look)

Description: It shall be possible to display the aircraft shapa quick look mode.

H.BL.TRCK.3

Description: The controller should be provided with the abililyenable/disable the display of aircraft
shape in a quick look mode.

F.BL.TRCK.4 Set track history value

Description: It shall be possible to display a given numberaif tiots for all the aircraft/vehicles.

F.BL.TRCK.5 Set track history value

Description: The number of trail dots that can be displayedlsfebefined at local level. The proposed
default numberis 0, 1, 2, 3, 4, 5.

H.BL.TRCK.4

Description: The controller should be provided with an easy aaudd way to configure the number pf

trail dots for all the aircraft tracks.

3.2.4.2.3 Configure the radar labels

The objective is to allow the controllers to config the content of radar labels by selecting aolakidi
information to be displayed.

F.BL.LBL.1 Configure radar labels

Description: It shall be possible to configure the content afaralabels by displaying and removing
additional data.

ITWP — WP5 (Specifications v2) Draft
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F.BL.LBL.2 Configure radar labels
Description: It shall be possible to configure independently gbkected format of radar labels (aircraft
and vehicles) from the minimum format, by displ@yand removing additional data.
F.BL.LBL.3 Configure radar labels
Description: The minimum and selected data to be displayeddnddar labels shall be defined at local
level.
The proposed default set for thenimum label is the following:

a) for a departure aircraft: callsign, departure pagkstand, clearance limit

b) for an arrival aircraft: callsign, arrival parkisgénd.

c) For towed aircraft: callsign

d) For vehicles: callsign

The proposed default set for teelectedabel is the following:

a) for a departure aircraft callsign, departure pagidtand, clearance limit, altitude
(when airborne), true air speed (when airborne)e tpf aircraft, RWY, SID,
CTOT, weight vortex category, departure sequenoebien.

b) for an arrival aircraft: callsign, aircraft typeyigal parking/stand, altitude (when
airborne), true air speed (when airborne), RWY ety aircraft, weight vorte
category, arrival sequence number.

c) for atowed aircraft: callsign, aircraft type, depee stand, arrival stand.

F.BL.LBL.4 Configure radar labels

Description: It shall be possible to configure the content aositipn of fields in the radar label.

H.BL.LBL.1

Description: The controller should be provided with a rapid @&sdy way to configure the content |of
minimum and selected radar labels by adding or vémyadata fields.

H.BL.LBL.2

Description: The content of radar labels should be configurabt®rding to operator rale

H.BL.LBL.3

Description: The colours associated to arriving and departiaffitr should be different. At least the

callsign, symbol and the leader line should haeestime colour.

ITWP — WP5 (Specifications v2)
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3.2.4.2.4 Filter out groups of aircraft tracks

The objective is to help the controllers to focusrelevant traffic by selecting group(s) of air¢raficks
to be visualised (or not).

F.BL.FILT.1 Filter tracks

Description: \ It shall be possible to select category(ies) dfrait tracks to be displayed.

F.BL.FILT.2 Filter tracks

Description: \ The default categories of aircraft tracks to beldiged shall be defined at local level.

H.BL.FILT.1

Description: The controller should be provided with the posgipiio set/select groups of aircraft tracks
to be displayed.

3.2.4.2.5 Draw attention to a specific aircraft or vehicle

The objective is to mark an aircraft either as ealomnemonic that something should be done or
monitored concerning that aircraft or vehicle oe tround, or as a means to draw attention of next
controller unit to that particular aircraft or veld. This includes the possibility:

* To input a warning by marking on an aircraft or ie#d (input intra cwp warning procedure);
» To export an intra cwp warning on other positiosisafe intra cwp warning procedure);
* Toremove an intra cwp warning (remove intra cwpnirag procedure).

F.BL.WAR.1 Input intra cwp warning
Description: It shall be possible to input an intra-sector wagnnarking on an aircraft or vehicle.
H.BL.WAR.1

Description: The controller should be provided with an easy @pid way to mark an aircraft or vehicle

for herselffhimself as an 'aide memoire'.

F.BL.WAR.2 Share intra cwp warning
Description: It shall be possible to share an aircraft or vehimbrking with the next cwp.

H.BL.WAR.2

Description: The controller should be provided with an easy mampid way to share an aircraft or vehicle

marking with the next controller unit. If input,ishwarning should be provided even if the
aircraft or vehicle is not yet visible on the cafigr's ground situation display.

ITWP — WP5 (Specifications v2) Draft
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F.BL.WAR.3 Remove intra cwp warning

Description: It shall be possible to remove an intra-cwp warnimayking on an aircraft or vehicle.

H.BL.WAR.3

Description: The controller should be provided with an easy eapld way of removing the displayed
intra-cwp warning.

3.3 Access data concerning the current traffic situ ation

The main objective is to provide the controllergshné clear 'picture’ of the actual traffic situati@nd
with all the necessary traffic data to assist thetheir control tasks.

Different sets of traffic data are provided in artie assist the controllers in different types adgkts (e.g.
updating of data, planning of actions, surface licinfletection and monitoring). These sets of da&
presented in either textuat graphichformat.

» Traffic position and trajectory are provided in gfnécal format to help the controller to easily Itea
each aircraft or vehicle and visualise its evolutio
» Textual data can be provided in several formats:

a) lIsolatedsets of data related to each aircraft or vehisteess to the current flight parameters is
provided through interaction with any aircraft @hicle representation.

b) Lists of dataallowing comparisons to help the controller toedttconflicts and to prioritise the
planning of actions.

3.3.1 Select an aircraft or vehicle

The notion of selection relates to the intentiomnteract with the traffic label and/or with thesasiated
symbol and trajectory, and/or its representationuph traffic data. The interface supports the arotf
the currently selected traffic whose data the adletris currently examining or modifying.

F.BL.SEL.1 Select an individual aircraft or vehicle | Deselect an individual aircraft or vehicle
Description: \ It shall be possible to select or deselect an iddal aircraft or vehicle.

H.BL.SEL.1

Description: The controller should be able to select an airavaftehicle by placing the cursor on its

representation. It is proposed that aircraft oriclelrepresentation would be accessed
a) either through its label or on its track.
b) or traffic data representation.

ITWP — WP5 (Specifications v2) Draft
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H.BL.SEL.2
Description: Only one aircraft or vehicle should be possiblesdtect at any instant within the interface
of a single controller.
H.BL.SEL.3
Description: Selecting an aircraft or vehicle should:
a) Highlight all the available representations of thaaffic wherever such
information appears, allowing for an easy locatithe traffic information.
b) Show the radar label in the appropriate selectaddt
H.BL.SEL.4
Description: De-selecting an aircraft or vehicle should:
a) Deselect the previously highlighted traffic represgion.
b) Revert the radar label to its minimum form
H.BL.SEL.5
Description: Selection is a necessary pre-condition for intémactith an aircraft or a vehicle or its
data. Only interactive fields should be highlightetlen accessed with the input/output
device.
F.BL.SEL.2 Hide vehicles on the apron | Show vehicles on the apron
Description: It shall be possible to hide / show all vehiclegtosm apron.
H.BL.SEL.6
Description: The controller should be able to easily hide oovstall vehicles on the apron. Only
previously selected vehicles should be highlighBaddefault, all vehicles will be hidden.
F.BL.SEL.3 Display initial route
Description: It shall be possible to visualise initial trajagtdor assumed mobile.
H.BL.SEL.7
Description: The controller should be able to easily visualtse planned trajectory for a mobile. Only
trajectories for assumed mobiles should be higtdigh
F.BL.SEL.4 Modify initial route
Description: It shall be possible to modify the inital trajagtaf assumed mobile.
H.BL.SEL.8
Description: The controller should be able to easily modify plath trajectory or to input a new route for
a mobile. Only trajectories for assumed mobilesughbe possible to modify.
ITWP — WP5 (Specifications v2) Draft
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3.3.2 Display traffic representation

The objective is to provide the controllers withyasf the available data on any individuakcraft or
vehicle.

F.BL.TRAF.1 Display aircraft representation | Display vehicle r  epresentation
Description: The controller shall be provided with a clear reergation of the traffic (i.e. aircraft and
vehicles) helping the controller to easily locatel adentify aircraft and vehicles and to
have a direct access to essential information.
F.BL.TRAF.2 Display aircraft representation | Display vehi  cle representation
Description: The traffic representation shall be updated folkayi
a) Updates of the surveillance system
b) Controller or system initiated update of data
H.BL.TRAF.1
Description: Aircraft and vehicle representation should be pitediin a format helping the controller to
easily locateand identifythe traffic and to have direct access to esseintiatmation. The
relation between traffic representation and infdiamconcerning that traffic should he
unambiguous.
H.BL.TRAF.2
Description: To avoid screen congestion and minimise overlap didplayed information, the
permanently displayed traffic data should be ohly minimuminformation needed by the
controller. Minimum traffic information data shélé defined at local level.
F.BL.TRAF.3 Display aircraft representation | Display vehic  le representation
Description: The controller shall be provided with a clear iradion that a traffic is:
a) Entering her/his area of responsibility;
b) Being under her/his responsibility;
c) Leaving her/his area of responsibility
H.BL.TRAF.3
Description: \ The planning state of the aircraft should be cleadicated.
H.BL.TRAF.4
Description: Temporary (‘quick look’) presentation of any of thdditional traffic data should be
allowed.
ITWP — WP5 (Specifications v2) Draft
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H.BL.TRAF.5
Description: The traffic representation should be updated orctimtroller's displayollowing:
a) updates of the surveillance system
b) controller osystem initiated update of traffic data.
F.BL.TRAF.4 Display aircraft cooperative status
Description: \ The cooperative status of aircraft shall be dispthyn the aircraft representation.
H.BL.TRAF.6
Description: The controller should be provided with a clear sisible indication of aircraft cooperativie
status.
3.3.21 Access all traffic entering or planning to enter a sector

The objective is to provide the controllers withtalan_alltraffic entering or planning to enter a controller
area of responsibility.

F.BL.SIL.1 Display Traffic Data List

Description: Traffic data related to aircraft and vehicles entgior planned to enter controller’'s area| of
responsibility shall be presented to the controller

F.BL.SIL.2 Display Traffic Data List

Description: Traffic Data Itemsshall be grouped in one or several Traffic Datstd Displayed Traffic

Data Items displayed at each working position shallude:
a) Traffic that will become under control responsiliin the near future, and
b) Traffic under responsibility control for that paeit.

H.BL.SIL.1

Description: All Traffic Data Items pertinent to a controllerahd be presented in a clear and pre-
defined format(s) that help her/him to prioritis@anming and control actions. Depending
on operational needs, traffic data shall be higiugfigurable with regard to layout, size,
shape, fonts, colours and interaction capability.

H.BL.SIL.2

Description: Traffic under the control area responsibility af@ntroller at a particular working positign
should be clearly distinguished from traffic whids not under her/his control
responsibility.

ITWP — WP5 (Specifications v2) Draft
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F.BL.SIL.3

Configure Traffic Data Items

Description:

Traffic Data Items shall be represented in minimiammat or extended format based pn

controllers’ choice. It shall be possible to config independently the extendfmimat of
Traffic Data Items from the minimufiormat, by displaying and removing additional datT

F.BL.SIL.4

Configure Traffic Data Items

Description:

Traffic Data Items fields to be displayed_in miniméormat shall be defined at local leve].
The proposed default sub-set is the following:

a) for an arrival flight:

- ELDT (i.e. Estimated LanDing Time, when estimatedALDT (Actual Landing Time)
- Aircraft callsign

- Aircraft type

- Wake Vortex category

- Stand identification + Waiting time indicatiorf {he stand is occupied)
- IFR or VFR flight indicator

- Time to touchdown

- Indication of last clearance / instruction

- Runway

- Runway sequence number

b) for a departure flight:

- TTOT (Target Take-Off Time) or ATOT (Actual Takff Time)
- Aircraft callsign

- Aircraft type

- Wake vortex category

- Stand

- SID or VFR indicator

- CTOT (Calculated Take Off Time) and Ready Messade&ator
- Indication of last clearance / instruction

- Runway

- Runway sequence number

F.BL.SIL.5

Configure Traffic Data Items

Description:

Traffic Data Items fields to be displayed_ in extedébrmat shall be defined at local level
The proposed default sub-set is the following:

a) for an arrival flight:

- EIBT (Estimated In-Block Time) or AIBT (Actual 1Block Time)
- Airline name

- SSR code

- Aerodrome of departure

- QNH

- Remarks

ITWP — WP5 (Specifications v2)
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b) for a departure flight:
- EOBT or TOBT or AOBT (Estimated or Target or Aat Off Block Time)
- Airline name
- SSR code
- Aerodrome of destination
- QNH
- Remarks
F.BL.SIL.6 Expand Traffic data item
Description: The controller shall be able to expand the fornfia displayed Traffic Data Item to access
additional data. By default, Traffic Data Items slib be presented under normal
(minimum) format.
H.BL.SIL.3
Description: Extended Traffic Data Item information should beaitable on controller request. The
presentation format should be fixed, allowing tleateoller to easily find an information.
Access to additional information should be simpid eapid.
F.BL.SIL.7 Sort Traffic Data Items
Description: It shall be possible for the controller to sortpiiéyed Traffic Data Items either manually jor
in a semi-automatic mode acording to criteria. Pheposed criteria are chronological and
alphabetic (callsign).
H.BL.SIL.4
Description: The controller should be provided with an easy raetn sort out Traffic Data Items
displayed in a Traffic Data List, either manuallyaxcording to configurable criteria. By
default, Traffic Data Items should be sorted chtogizally.
F.BL.SIL.8 Move Traffic data item
Description: The movement of traffic data items from one positio another one in the same Traffic
List or to a different traffic list on the same ¢ position shall be exclusively triggered
on a controller action.
F.BL.SIL.9 Create New Traffic Data Item
Description: It should be possible to create a new traffic data.
H.BL.SIL.5
Description: The controller should be assisted to create a reffictdata item
a) either by selecting a pre-defined model (departanéyal, towed, vehicle model),
or
b) by copying an existing one and modify subsequeta da
ITWP — WP5 (Specifications v2) Draft
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F.BL.SIL.10 Archive Traffic Data Item
Description: It shall be possible to archive Traffic Data Itemisher
a) on controller decision, or
b) automatically after AIBT (for arrivals) or aft&TOT (for departures);
F.BL.SIL.11 Display Archived Traffic Data Items
Description: It shall be possible to display all archived traffiata items either in a fixed or quick look

mode.

3.4 Access weather/advisory information

F.BL.WEA.1

Description: It shall be possible to access to weather infoilmnatininimum and additional.

a) The proposed minimum information includes surfadgsdvdirection (touch down
and strength (graphical and text), QNH (mb), ATI®le, temperature and dew
point

b) Additional information should be defined at locatvél and can include
information such as surface wind (Touch Down arap3nd) , visiblity, curren
weather, cloud ceiling, QNH and QFE (mb and inchesgather forecas
information, RVR conditions and a remarks section.

—

H.BL.WEA.1

Description: Minimum weather information should always be digpth and available to the controller
and includes (per runway): surface wind directimu¢h down) and strength (graphical and
text), QNH (mb), ATIS code, temperature and dewpoi 1

H.BL.WEA.2

Description: The controller should be provided with an easy metnaccess to_additionateather
information that should include surface wind (Toudbwn and Stop End) , visiblity
current weather, cloud ceiling, QNH and QFE (mb dndhes), weather forecast
information, RVR conditions and a remarks sectibime display should be provided either
on controller request or automatically triggeredspecific events defined at local level.

3.5 Set up the airport layout
Note: This functionality permits to input the status loé¢ tairport elements (RWY and taxiways).

F.BL.APT.1
Description: It shall be possible to input the status of thenays and taxiways.
ITWP — WP5 (Specifications v2) Draft
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H.BL.APT.1
Description: The controller should be provided with an easy mdanaccess / modify the status of the

RWY and taxiways (active / closed).

3.6 Update system data concerning the current traff

3.6.1 Update the system data according to controlle

ic situation

r clearances

Note: F.BL.ORD.1 and H.BL.ORD.1 requirements (regagdine “continue approach” instruction) have
been removed (June 2007).

e

o)

e

F.BL.ORD.2 Input cleared to land

Description: ‘ It shall be possible to input a “cleared to lamuStruction.

H.BL.ORD.2

Description: Depending on the controller role and flight contreéponsibility, the controller should &
provided with an easy means to input a clearedata linstruction for an aircraft. Th
aircraft representation should account for thigriredion.

F.BL.ORD.3 Input go around

Description: It shall be possible to input a go-around instartfior an aircraft.

H.BL.ORD.3

Description: Depending on the controller role and flight contre$ponsibility, the controller should &
provided with an easy means to input a go-aroustiuantion for an aircraft. The aircraft
representation should account for this instruction. a‘

F.BL.ORD.4 Input vac ate

Description: It shall be possible to input a “vacate” instruntio

H.BL.ORD.4

Description: Depending on the controller role and flight contre$ponsibility, the controller should &
provided with an easy means to input a vacateuostm for an aircraft. The aircra
representation should account for this instruction.

F.BL.ORD.5 Input cross active runway

Description: It shall be possible to input a “cross active ruyiinastruction

H.BL.ORD.5

Description: Depending on the controller role and flight contre$ponsibility, the controller should &

representation should account for this instruction.

e

provided with an easy means to input a cross actinevay for an aircraft. The aircrarl
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F.BL.ORD.6 Input taxi

Description: It shall be possible to input a “taxi” instruction.

H.BL.ORD.6

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a taxi insioncfor an aircraft. The aircraft
representation should account for this instruction.

F.BL.ORD.7 Input start u p

Description: It shall be possible to input a “start up enginiestruction

H.BL.ORD.7

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a start-ufruason for an aircraft. The aircraft
representation should account for this instruction.

F.BL.ORD.8 Input pushback

Description: It shall be possible to input a “pushback” instioiat

H.BL.ORD.8

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a pushbadkuct®on for an aircraft. The aircraft
representation should account for this instruction.

F.BL.ORD.9 Input hold

Description: It shall be possible to input a “hold” instruction

H.BL.ORD.9

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a hold inswacfor an aircraft. The aircraft
representation should account for this instruction.

F.BL.ORD.10 Input line- up

Description: It shall be possible to input a “line-up” instruasti

H.BL.ORD.10

Description: Depending on the controller role and flight contre$ponsibility, the controller should be

provided with an easy means to input a line-uprumsion for an aircraft. The aircra
representation should account for this instruction.
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F.BL.ORD.11 Input conditional line-up

Description: It shall be possible to input a “conditional ling”dnstruction

H.BL.ORD.11

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a conditidinal up instruction for an aircraft. The
aircraft representation should account for thigriretion.

F.BL.ORD.12 Input cleared for take off

Description: It shall be possible to input a “cleared for tak@ imstruction

H.BL.ORD.12

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a clearedake-off instruction for an aircraft. The
aircraft representation should account for thigriretion.

F.BL.ORD.13 Input abort take-off

Description: It shall be possible to input an “abort take-ofiistruction.

H.BL.ORD.13

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input an abort tdkénstruction for an aircraft. The
aircraft representation should account for thigriretion.

F.BL.ORD.14 Input En-route Clearance

Description: It shall be possible to input an “En-route cleaerinstruction.

H.BL.ORD.14

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input an en-rougarahce instruction for an aircraft. The
aircraft representation should account for thigriretion.

F.BL.ORD.15 Input Tow Clearance

Description: It shall be possible to input a “Tow “ instructior a towed aircraft.

H.BL.ORD.15

Description: Depending on the controller role and flight contre$ponsibility, the controller should be

provided with an easy means to input a tow clearanstruction for a towed aircraft. Th
aircraft representation should account for thigriretion.

e
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F.BL.ORD.16 Input Release Clearance

Description: It shall be possible to input a “REL “ instructifar a vehicle / towed aircraft.

H.BL.ORD.16

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input a releaseastea instruction for a vehicle / towed
aircraft.

F.BL.ORD.17 Input enter runway protected area

Description: It shall be possible to input an “enter runway pobéd area” instruction

H.BL.ORD.17

Description: Depending on the controller role and flight contre$ponsibility, the controller should be
provided with an easy means to input an enter atear instruction for a vehicle / towed
aircraft.

H.BL.ORD.18

Description: When the controller gives ‘cross’ or ‘enter’ ingttion to a vehicle / towed aircraft, the
controller should have visual indication of theuissd clearence on the runway until the
‘vacate’ order is given or ‘release’.

F.BL.ORD.18 Cancel the last inputed order

Description: It shall be possible to cancel the last given ofdestruction to an aircraft or vehicle
/towed aircraft.

H.BL.ORD.19

Description: Depending on the controller role and flight contre$ponsibility, the controller should be

towed aircratft.

provided with an easy means to cancel the lasihgivgruction to an aircraft, vehicle aTd

3.6.2 Update the system data according to traffic d  ata modifications

Depending on access rights, the controller shalbltde to interact with fields of a traffic datariteto
enter new information or modify existing informatiol raffic data item fields shall be pre-definedtisat
selecting a field may initiate one or more of thldwing actions: no action, open a dialogue wingdow
open a pop-up sub-menu, issue a clearance, traadfieffic data item from a traffic List to another
Traffic List or another controller role, acknowledge a pilotuest.
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F.BL.UPD.1 Modify Traffic Data Item Field
Description: It shall be possible to modify traffic data itemelds. Only the controller role having|a
traffic under control responsibility shall be abdeaccess to modifiable fields.
H.BL.UPD.1
Description: Traffic data item fields that can be subject terattion by the controller should be clearly
indicated. a‘
H.BL.UPD.2
Description: Only available options for interaction should bepiiiyed. Such options depend on the
flight planning state and previously issued cleaearfor the flight
H.BL.UPD.3
Description: The controller shall be provided with a visible iration when modifications are made to a
displayed traffic data item.
H.BL.UPD.4
Description: A visible indication shall be provided on a traffttata item when a flight has been
cancelled or delayed.
H.BL.UPD.5
Description: Modification of traffic data on one control positishall lead to update this information
wherever it is available.
F.BL.UPD.2 Modify Traffic Data Item Field
Description: Depending on traffic responsibility, it shall besgible to modify traffic data item fields:
a) Departure RWY, Departure parking /stand, SID ancraft type (departure flight
b) Arrival Runway, Arrival parking/stand and aircréfpe (arrival flight)
c) Arrival and departure parking / stands (towed aifitgr
F.BL.UPD.3 Log Tim es
Description: It shall be possible to log the actual times ofvairor departure for each aircraft under
responsibility.
H.BL.UPD.6
Description: The controller should be provided with an easy mdarlog departure and arrival times |of
traffic under responsibility either manually (casiter action) or automatically (detection pof
take-off or landing event).
ITWP — WP5 (Specifications v2) Draft
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F.BL.UPD.4 Input rema rk

Description: It shall be possible for the controller to inputroodify a free remark (‘remarks’ field) onja
traffic data item when a traffic is under her/fésponsibility.

H.BL.UPD.7

Description: The controller should be provided with visual iration that a remark has been input for a
traffic by the preceding control position.

H.BL.UPD.8

Description: The controller should be provided with an easy wayput free text.

F.BL.UPD.5 Display remark

Description: It shall be possible for the controller to dispiayemark on a traffic data item.

3.7 Flight Plan Edition

This section provides the specification of the HN#ments related to the flight plan edition funiesio

3.7.1 Create a new flight plan

F.BL.FPL.1 Create new flight plan

Description: ‘ It shall be possible to manually create a new flglan

H.BL.FPL.1

Description: The controller should be provided with an easy sintple means to manually create a new
flight plan

H.BL.FPL.2

Description: At any stage of a new flight plan creation the colfeér should be assisted by the system by

indication of data to be input, data available ifgput, erroneous data, possible actions,
forbidden actions.

F.BL.FPL.2 Copy flight p lan

Description: The controller should have the possibility to ceeatflight plan from a copy of an existing
flight plan and subsequent modification of the data

H.BL.FPL.3

Description: The controller should be provided with an easy sintble means to copy an existing traffic
data item

ITWP — WP5 (Specifications v2) Draft

- Page 39 -



p ITWP Date:  December 03, 2007
/ Version: 031207

Integrated Tower Working Position Status:  Draft

EUROCONTROL

F.BL.FPL.3 Delete flight p lan
Description: The controller should have the possibility to cotrer delete a previously saved flight plan
H.BL.FPL.4

Description: Flight plans that have been saved by the contralhel can be deleted or corrected should

be clearly identified.

H.BL.FPL.5

Description: The deletion of a saved flight plan should be coméid by the controller.

3.7.2 Modify a flight plan

F.BL.FPL.4 Display flight plan data

Description: The controller shall have the possibility to digplae flight plan data of any existing fligh
plan

H.BL.FPL.6

Description: The controller should be provided with an easy singple access to the display a flight
plan.

F.BL.FPL.5 Modify flight plan data

Description: The controller shall have the possibility to mahuaiodify flight plan elements

H.BL.FPL.7

Description: Flight plan elements that can be modified by thetrdler should be clearly indicated

3.8 System Supported Data Exchange and Co-ordinatio n

The data exchange between control positions indwer requires system support aimed at assistiag th
controllers in the tasks associated with the d#iféicomponents.

The objective is to propose a system support, whiohld provide benefits in terms of alleviation of
controller workload and reduction of inter-unit amemication and co-ordination, through the system
supported distribution of flight data and co-ordioa between Control positions.

3.8.1 Traffic data distribution between control pos itions

The objective is to provide full flight informatiaie the controllers. The purpose of the availapibt this
information is to reduce the need for controllectmtroller verbal co-ordination. It consists ofeth
distribution of flight data information before agiht enters the area of interest of the concermétd u
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F.FD.RUL.1 Display Pending Traffic

Description: Arrival traffic data shall be displayed on the RWarrival control position at a time
parameter before expected landing time (ELDT). Phaposed time parameter should |be
defined at local level.

F.FD.RUL.2 Display Pending Traffic

Description: Based on local decisipwrrival traffic data shall be displayed on conceatr@@ND control
position(s) either at a time parameter before eguedanding time or based on an
identified runway controller action/clearance fhat flight. The proposed time parameter
should be defined at local level.

F.FD.RUL.3 Display Pending Traffic

Description: Based on local decision, Departure traffic datmitdall be displayed on concerned GIND
position(s) either at a time parameter before ebgueoff block time (EOBT) time or based
on an identified controller action/clearance foattllight. The proposed time parameter

should be defined at local level.

3.8.2 Transfer of control responsibility

The objective is to provide controllers with systassistance for the access to minimum facilities fo

transfer of control, allowing them to inform thewlleagues from the next/previous ATC units.

to

F.FD.TRSF.1 Modify control responsibility | Transfer control responsibility

Description: It shall be possible to modify the control respbiigy for an aircraft or vehicle, an
transfer control responsibility to other operatles in the system

H.FD.TRSF.1

Description: The controller should be provided with easy meansnbdify or transfer the contrg
responsibility for an aircraft to other operatodeso Transfer of control responsibili
should be possible trough any representation chittegaft.

F.FD.TRSF.2 Transfer Traffic | Assume Traffic

Description: Transfer of control responsibility shall consisttwb actions: transfer (to transfer traffic
default next operator rolgnd assume (to assume traffic).

H.FD.TRSF.2

Description: The controller should be provided with an easy wsible way to indicate that transfer
control responsibility has been initiated on baithrg and receiving control positions.

F.FD.TRSF.3 Direct Transfer Traffic

Description:

It shall be possible to transfer a flight to anothentroller role than planned in the pwe—

defined sequence.
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H.FD.TRSF.3

Description: The controller should be provided with an easy mdartransfer control responsibility of
any traffic to a control position different frometipre-defined one

F.FD.TRSF.4 Transfer Traffic | Assume Traffic

Description: After successful transfer of a flight or vehicle daother controller role, it shall remalin
under control of the former controller until thétéa assumes it, that completes the transfer.

H.FD.TRSF.4

Description: When transferred by another operator role, therotiat should be provided with an easy
way to assume an aircraft or vehicle.

H.FD.TRSF.5

Description: Visible indication of completion of a flight or vigte transfer/assume control responsibility

shall be provided on both assuming and transfeopwyator roles.

3.9 Monitoring and Control Functions

3.9.1 Surface Conflict Detection and Alerting

The surface conflict detection and alerting funetie responsible for automatic detection and aigraf
possible conflicts on the surface. It should besdbldetect the following conflicts (ICAO-9830, ten
3.4.5.7): runway conflicts, taxiway conflicts antarsd/gate/apron conflicts. Only Runway conflict
detection and alerting is detailed in this initiaicument.

When a conflict situation is detected, the A-SMGsa%ety net will provide the controller with two g%
of alert, named ‘information’ and ‘alarm’:

* Information: When receiving an ‘information alert’, this meahst a potential dangerous situation
may occur. The controller will use his skill andckgrounds to decide if, with remaining possible
actions, the situation can be saved without usinigoarestrictive procedure (e.g. go around). If
successful, there will be no alarm; if not sucaalsdfe alarm will be activated and be presented on
the surveillance display.

* Alarm: When receiving an “alarm”, it is said that a ical situation is developing and that an
immediate action should be performed.

ITWP — WP5 (Specifications v2)

- Page 42 -

Draft



I =4

ITWP Date:  December 03, 2007

Version: 031207

Integrated Tower Working Position Status:  Draft

EUROCONTROL
3.9.11 Runway conflicts detection and alerting
F.SN.RCA.1 Displa y RWY conflict (step 1 alert) | Display RWY conflic  t (step 2 alert)
Description: It shall be possible to detect and display:

a) Conflicts / infringements on runway caused byrait or vehicles;

b) Restricted areas incursions caused by aircraftifcursions on a closed taxiway or

runway).

References: EUROCONTROL Operational Concepts and Requirement&-SMGCS Implementation

Level II, V1.0, 30/09/2003 (§82.2)

F.SN.RCA.2 Displa y RWY conflict (step 1 alert) | Display RWY conflic  t (step 2 alert)

Description: The controller shall be provided with clear andbiis indication of a runway conflict alert
as soon as the alert exists. Different levels ofesty for alert situations should be
distinguished. To each level of severity may cqroesl a different alert stage:

e Stage 1 alert is used to inform the controller thasituation which is potentially
dangerous may occur, and he/she needs to be maale af According to the
situation, the controller receiving a stage 1 ahealy take a specific action to resolve
the alert if needed. This is called the ‘informatistep.

e Stage 2 alert is used to inform the controller thatritical situation is developing
which needs immediate action. This is called ‘alastep.

References: EUROCONTROL Functional Specification for A-SMGCSeldl, v1.0 (17.05.2004),

85.3.1
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F.SN.RCA.3 Displa y RWY conflict (step 1 alert) | Display RWY conflic  t (step 2 alert)
Description: A runway conflict monitoring alert shall be automatly triggered when an arriving ar

departing aircraft proceeds with moving trafficcie/converging or intersecting runways

The following cases shall be considered:

Ref. Conflicting aircraft Stage 1 alert Stage 2 alert
aircraft
No Unidentified vehicle on No Yes

reference | the runway protectior
aircraft | area

Departing aircraft lining-

Aircraft proceeding to 3 Aircraft ON | up or taking-off

losed runway protection o )
closed runway area surface or arriving aircraft (< T

from threshold)
Aircraft departing on No Yes

the runway in the
wrong direction

QD

the arriving aircraft < T2
from threshold, until thq
Arriving aircraft <| arriving  aircraft  hag
T1 from threshold| passed the a/c or vehid
(a/c or vehicle behind th
arriving aircraft)

An aircraft or vehicle ig
on the runway
protection area surface

o)

D

A slower preceding

Arriving departing aircraft which
aircraft barting rriving aircraft < | Arriving aircraft < T2
has not crossed the en
. 1 from threshold| from threshold
of the runway-in-use of
has not started a turn
A preceding arriving
aircraft which has not Arriving aircraft <| Arriving aircraft < T2
cleared the protectionT1 from threshold| from threshold
area
a mobile (aircraft of . .
. . departing aircraft . . .
. vehicle) is on thg . ; departing  aircraft g
Departing : is not yet taking- X
aircraft runway protection areq . (speed < 5Q taking-off (speed > 5(
surface and not behind knots)

knots)

the departing aircraft

Note : The air boundary is defined as a flight tirmehreshold : Non-LVP conditions : T|1
= 30", T2 = 15", LVP conditions : T1 = 45", T2 30’

References: EUROCONTROL Functional Specification for A-SMGC®lémentation Level I, v1.
(17/05/04), Annex B; EUROCONTROL Operational Cpteand Requirements for A
SMGCS Implementation Level I, V1.0, 30/09/03, Anke

=
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H.SN.RCA.1

Description: Conflict information should be unambiguously prase to the controller using visual and
sound processes:
a) Visual process consists in the provision of ta#tuation information: the provided
information should include the type and locatioralatt situation, and identification of the
conflicting traffic.
b) Sound process consists in a sound alert issineth whe alert situation necessitates| an
immediate action. A sound process shall alwaysske@ated with a visual process in order
to provide the controller with the information heeds to understand the situation.
This information should be always available to ¢betroller.

References: EUROCONTROL Operational Concepts and Requirementd-SMGCS Implementation
Level 11, V1.0, 30/09/2003 (83.2.1)

H.SN.RCA.2

Description: An alert associated with a detecteghflict should be provided with an adequate tame
brought to the attention of the controller (alarmding). An alert associated with |a
predictedconflict (information coding) should also be prded.

Sources: ICAO Document 9830, §3.4.5.8

F.SN.RCA.4 Displa y RWY conflict (step 1 alert) | Display RWY conflic  t (step 2 alert)]

End RWY conflict alert

Description: Conflict information should be displayed continulyusvhile the conflict is present. It
should not be possible to manually de-activatensavay conflict alert.

Sources: ICAO Document 9830, §3.4.5.14

H.SN.RCA.3

Description: The controller shall not be allowed to cancel avay conflict alert.

F.SN.RCA.5 End RWY conflict alert

Description: The end of a runway conflict alert shall be autaocadly triggered when the corresponding
triggering conditions are no more fulfilled.

H.SN.RCA.4

Description: The controller shall be provided with clear andibles information about the end of the
runway conflict alert as soon as the alert ends.
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F.SN.RCA.6 Display RWY conflict (step 2 alert)

Description: A runway incursion alert should always be cleaiistidguished and shall never be hidden
by any other alert or information display.

F.SN.RCA.7 Display RWY conflict (step 2 alert)

Description: The indication of a runway incursion alert shalvédigher priority than any other alert pr
information display.

3.9.1.2 Protecting devices and runway lighting

F.SN.PTD.1 Display stop bars status

Description: It shall be possible to display the stop bars statu

F.SN.PTD.2 Manually switch protection devices

Description: It shall be possible to manually switch (i.e. aatévor de-activate) protection devices such
as stop bars or anti-intrusion system.

H.SN.PTD.1

Description: The controller should be provided with an easy mdanmanually activate or de-activate
stop bars.

H.SN.PTD.2

Description: The status of stop bars (i.e. activated, de-a&tyafailure) should be clearly and visually
indicated to the controller.

F.SN.PTD.3 Display lighting status

Description: It shall be possible to display the APP and runlighting status

F.SN.PTD.4 Switch lightin g

Description: It shall be possible to manually switch APP andwam lighting

H.SN.PTD.3

Description: The controller should be provided with an easy mdarmanually switch-on or switch off
APP and runway lighting

H.SN.PTD.4

Description: The status of runway lighting should be clearly aisdially indicated to the controller.
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F.SN.PTD.5 Automatically switch protection devices

Description: Switching (i.e. activate or de-activate) statustolp bars should be changed automatically
according to ATCO clearances and a/c position.

H.SN.PTD.5

Description: Stop bars colours and status should switch when@T(@arance is given and return to |its
original colour and status when aircraft positienai distance parameter after stop par
position. The distance parameter should be defadacal level.

3.9.1.3 Navaids serviceability

F.SN.NAV.1 Display NAVAIDS serviceability

Description: It shall be possible to display the status of aryoat NAVAIDS equipment.

H.SN.NAV.1

Description: The controller should be provided with an easy meandisplay on request the status| of
airport NAVAIDS equipment.

H.SN.NAV.2

Description: The controller should be warned automatically insecaof modification of airport
NAVAIDS equipment serviceability.

3.9.1.4 Detection of inconsistent clearances

F.SN.CLR.1 Display inconsistent clearance input

Description: It shall be possible to detect and display incdanisclearances manual inputs.

H.SN.CLR.1

Description: The controller shall be provided with clear andblisindication of inconsistent clearances
manual inputs as soon as they exist.
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H.SN.CLR.2
Description: A step 2 alert shall be automatically triggered whreconsistent clearances input occur.
Triggering conditions are as follows:
alg | Line-up Cross/Enter Take-Off Landing
alc,
Line-up Yes if ac2* is in Yes
front of acl
Cross/Enter Yes if afC is | Yes)
in front of a/g
Take-off Yes if a/gis in | Yes if a/g” is in | Yes Yes
front of a/G front of a/¢
Landing Yes Yes Yes Yes
) applies to aircraft andehicle
3.9.15 Detection of ATCO input errors with respect  to airport layout

F.SN.LAY.1 Display ATCO input errors w.r.t airport layout

Description: It shall be possible to detect and display ATCQuirgrrors with respect to airport layout.

H.SN.LAY.1

Description: The controller shall be provided with clear andiblés indication of input errors with
respect to airport layout.

H.SN.LAY.2

Description: Step 1 alerts shall be automatically triggered wAGICO input errors with respect

airport layout occur.

a) For a flight, when a selected runway is either etbsr inactive.

b) For a flight, when a selected runway is inapprdpfimsuitable w.r.t the aircraft type

i.e. runway is too short.

c) For a flight, when the input taxi route is inapptiape/unsuitable, i.e. at least one

[«]

taxiway in the planned route is closed, or at leeas taxiway in the planned route |is
not compatible with the aircraft type.
ITWP — WP5 (Specifications v2) Draft
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3.9.16 Detection of non conformance to ATC instruc  tions
F.SN.CNF.1 Display non co nformance to ATC instructions
Description: It shall be possible to detect and display non @anénce to ATC instructions.
H.SN.CNF.1
Description: The controller shall be provided with clear andbles indication of non conformance to
ATC instructions as soon as they exist.
H.SN.CNF.2
Description: An alert shall be automatically triggered when remmformance to ATC instructions |s
detected, when:

a) An aircraft deviates from cleared route on a tayiisep 1 alert)

b) An aircraft does not stop at clearance limit; i¢ ttlearance limit is the runway
holding point, a step 2 alert shall be triggeradpther clearance limit cases, a step
1 alert shall be triggered.

c) An aircraft stays stationary a time parameter afike-off, line up or cross given
clearances (step 2 alert). The proposed time paearsbould be defined at local
level.

3.9.1.7 Miscellaneous detections

F.SN.MISC.1 Display excessive aircraft taxi speed

Description: It shall be possible to detect and display if anrait taxies with speed exceeding 40 knats.

H.SN.MISC.1

Description: The controller shall be provided with clear andbiisindication when an aircraft is taxiing
at a speed > 40 knots.

H.SN.MISC.2

Description: An alert step 1 shall be automatically triggeredemwhexcessive aircraft taxi speed|is
detected.

F.SN.MISC.2 Display stationary arrival aircraftin ~ the RWY protection area

Description: It shall be possible to detect and display if acraft is stationary in the RWY protectign
area.
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H.SN.MISC.3

Description: The controller shall be provided with clear andblisindication when an arrival aircraft js
stationary (i.e. stops for more than a time parameh the RWY protection area. The
proposed time parameter should be defined at legal.

H.SN.MISC.4

Description: An alert step 2 shall be automatically triggeredewhan arrival stationary aircraft |s
detected in the runway protection area.

F.SN.MISC.3 Disp lay wrong a/c or vehicle behaviour

Description: It shall be possible to detect and display if arcraft or a vehicle is entering a runway
without clearance.

H.SN.MISC.5

Description: The controller shall be provided with clear andiblis indication when an aircraft gr
vehicle is entering a runway without clearance.

H.SN.MISC.6

Description: An alert step 2 shall be automatically triggeredemtan aircraft or vehicle is entering| a
runway without clearance.

F.SN.MISC.4 Display a/c “clear to land” omission

Description: It shall be possible to detect and display if awraft on short final has not been cleared to
land after it passes a certain point.

H.SN.MISC.7

Description: The controller shall be provided with clear andhblis indication when an arrival aircr
on short final has not been cleared to land aftpasses a certain point (distance/altitude
from runway threshold).

H.SN.MISC.8

Description: An alert step 2 shall be automatically triggerecewtan arrival aircraft on short final has

not been cleared to land after it passes a cepaint (distance/altitude from runway

threshold).
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F.SN.MISC.5 Display wrong a/c landing runway

Description: It shall be possible to detect and display if arival aircraft is not lined up on final for
assigned landing runway.

H.SN.MISC.9

Description: The controller shall be provided with clear andblesindication when an arrival aircraft js
not lined up on final for assigned landing runway.

H.SN.MISC.10

Description: An alert step 2 shall be automatically triggerecewtan arrival aircraft is not lined up on
final for assigned landing runway
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| 4 ITWP HUMAN FACTORS REQUIREMENTS

Transversal Human Factors requirements (XHF) agairements or guidelines that potentially apply to
all aspects of the ITWP interface. They relatdh® general approach that the interface will adopt
interaction and are thus potentially applicableatty new function that would be added. They can be
contrasted with HMI requirements that derive diyedtom the functionality being introduced. If,rfo
example, a runway conflict detection and alertiasgntegrated, there could be an HF Requirement to
‘provide the controller with a clear and visibleditation as soon as the alert existsThis requirement
derives directly from the functionality of the Ruay Conflict Alert. However the detailed choice of
presentation should take into account the generaioach to alerts defined transversally acrossvtiae
HMI, so that the presentation mechanism eventuailysen will be consistent with other functions and
have an appropriate priority in relation to anyesthlerts deriving from other function

In this document, transversal requirements arenoitéegrated and expressed in terms of policies or
conventions, e.g. the policy for use of colour, fleanagement of errors, for highlighting, for selmat
etc. Distinction has been made between requirenfehitd~.Rx) and guidelines (X.HF.Gx) to categorise
between mandatory and desirable aspects. Somernofiihve been extracted from Eurocontrol Core Style
Guide.

4.1 Processes of interaction

4.1.1 Behavioural consistency

Rationale the system behaviour therefore has to be prddestavhich in turn implies that its behaviour
should be consistent, i.e. the same event, appdigde same object in the same context, provokes th
same response.

X.HF.G1 Minimize Train ing

Description: Systems and equipment should be capable of beimgtaived, operated, and repaired|in
the planned operational and maintenance environmigmiminimal training.

Source: MIL-STD-1472F, 1999

X.HF.G2 Predictable resu lts |

Description: Systems and equipment should be designed so thiatdystem functions are obvious to the
user.

Source: Martin & Dong, 1999

X.HF.G3 Standardize hardware and software

Description: Hardware and software designs should be standardiaethe degree practical and
compatible with system functions and purposes.

Source: MIL-STD-1472F, 1999

X.HF.G4 Maintain identical interfaces for identical functions

Description: Equipment with identical functions should empldertical or similar interfaces

Source: MIL-STD-1472F, 1999
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X.HF.G5 Make controls, displays, marking, coding, labelling, and arrangem ent uniform
Description: Controls, displays, marking, coding, labellingdarrangement schemes should be unifprm
for common functions of all equipment
Source: MIL-STD-1472F, 1999

4.1.2 Level of user awareness

Rationale the user should only be ‘thinking’ in terms oktkask activities and never in terms of the
mechanics of the interface. The user should béitignin terms of operational actions and consegegnc
This is critically dependent on the intuitiveness @ase of use of the interface.

X.HF.G6 Use familiar terms and images
Description: Systems and equipment should use terms and infagdir to the user
Source: Martin & Dong, 1999

4.1.3 Explicit Design to support resource managemen t and monitoring

Rationale the rules and limitations should be built inte fhrocedures rather than being ‘hard-wired’ into
the interface code. There should be some separatioperational procedures and the mechanisntseof t
interface

X.HF.G7 Design for simplici ty
Description: The system or equipment design should be as siaggpmssible, consistent with the desifed
human-machine system functions, and compatible Wit expected maintenance and
operational concepts

Source: MIL-STD-1472F, 1999

4.1.4 Flexibility in the use of the interface: mul tiple paths and expert use

Rationale the design must be flexible and tolerant becaatsthe detailed level, we do not know all the
ways in which the expert may make use of it.

X.HF.G8 Provide enough flexibilit y for different user skill levels

Description: Systems and equipment should be flexible enougittommodate the interaction styles| of
users with differing skill and experience levels

Source: Ameritech, 1998

4.1.5 Minimum cognitive effort

X.HF.G9 Be consistent with user mental model
Description: To decrease learning or training times, systerosldhbe designed to be consistent with the
mental model of the users
Source: CTA, 1996
ITWP — WP5 (Specifications v2) Draft
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4.1.6 Feedback on action

ach

d

X.HF.G10 Routine feedb ack

Description: The system should provide users with consisteutjnme feedback regarding such activit
as control entries, computer processing, and peoests

Source: MIL-STD-1801, 1987

X.HF.G11 Timely and informative feedback

Description: Systems and equipment should provide timely afmnmative feedback to user actions
keep the users informed about what is happening

Source: Apple Computer Incorporated, 1995

X.HF.G12 Predictable res ults

Description: For the feedback to be effective an appropriaponse time should be defined for e
selectable object. In absence of definitidr25 milliseconds is assumed.

Source: Eurocontrol Echoes, 2003

X.HF.G13 Predictable res ults

Description: User actions should cause predictable results.

Source: Martin & Dong, 1999

4.2 Inputs
4.2.1 Input Basics

X.HF.R1 Highlighting principl e

Description: By default any field or object that is selectadfall provide a feedback (highlight) to show
selection acquisition and an ‘inverse’ feedbackow de-selection.

Source: Eurocontrol Echoes, 2003

X.HF.R2 Highlighting activatio n

Description: An object shall become selected only when the iaitipn boundary of (an instantef) the
object has been crossed by the cursor. (The aithan\the acquisition boundary is calle
the acquisition area).

Source: Eurocontrol Echoes, 2003

3 There are cases in the HMI where selection of one instance of an object results in the cross highlighting of all other
instances (e.g. selecting an aircraft in a list highlights the label).
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X.HF.R3 Highlighting de-activation
Description: The object shall cease to be highlighted only wiie@ cursor crosses the retention
boundary, or when the presentation of the objeanghs as the result of an input acti
(The area within the retention boundary can beedathe retention area).
Source: Eurocontrol Echoes, 2003
X.HF.G14 Highlighting late ncy
Description: There should be a latency parameter associated higthlighting such that the objegt
highlights only when the cursor lies within the tivoundaries for more than a certain time,
i.e. the value of the latency parameter.
Source: Eurocontrol Echoes, 2003
X.HF.R4 Boundary definiti on
Description: Acquisition and retention boundaries shall be rdfi as attributes, for each selectable
object. (The boundaries are defined in millimetnesative to the visible boundaries of the
object).
Source: Eurocontrol Echoes, 2003
X.HF.R5 Boundary defa ult
Description: If unspecified, the default assumption shall bat @il boundaries correspond to the visible
boundary.
Source: Eurocontrol Echoes, 2003
4.2.2 The accessibility of selectable objects
X.HF.R6 Target access
Description: To be selectable a screen object shall be visibtbe user (i.e. not completely overlapped
by other screen objects).
Source: Eurocontrol Echoes, 2003
X.HF.R7 Target availab ility
Description: If a screen object is visible, its availabilityr fmput shall be clearly indicated to the user
either through a convention or a specific encoding.
Source: Eurocontrol Echoes, 2003
X.HF.R8 Target size
Description: Selectable objects shall be at least 4.00mm athesshortest axis along which they will pe
acquired. Applies to both text and non-text selelet objects.
Source: Eurocontrol Echoes, 2003
4 Of course it is the visual angle presented which is important.
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4.2.3 Response times

[
1

X.HF.G15 Priority res ponse

Description: An initial response to user input - indicating agnition that an input has been mad
should take priority over any other activity at theerface.

Source: Eurocontrol Echoes, 2003

X.HF.G16 Feedback response time

Description: For good interface engagement a minimum feedbaskanse to an explicit user inp
should be provided ig 125 milliseconds (perception of immediate resphnse

Source: Eurocontrol Echoes, 2003

X.HF.R9 Feedback response consistency

Description: Consistency of response time shall be more impbttan the absolute time of response.

Source: Eurocontrol Echoes, 2003

4.2.4 Temporary versus Permanent Information Displa vy

=

a

X.HF.R10 Access quick | ook

Description: The interface shall provide the capability to thgpobjects or information temporaril
removing it after the controller has obtained thesiced information, with no furthe
intentional action on the controller’s part.

Source: Eurocontrol Echoes, 2003

X.HF.R11 Access sustai ned

Description: The interface shall provide the capability to ¢thgpobjects or information which remains
displayed on screen for successive use by the atamtr and is removed only as
consequence of a subsequent, specific controltamac

Source: Eurocontrol Echoes, 2003

4.2.5 Policy on default selections

les

X.HF.G17 Menu de faults

Description: Where defaults are deemed necessary, care shetdtkén to:
(a) limit their tendency to impede non-standardutspthey should never block them) and
(b) ensure that consistency of interaction is nadiretd.

Source: Eurocontrol Echoes, 2003

X.HF.R12 Menu de faults

Description: The use of menu defaults shall not lead to in@escy in menu presentation or in the ry
for user interaction with menus.

Source: Eurocontrol Echoes, 2003
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X.HF.R13 Menu de faults

Description: The order of menu itemsshall not be modified in menus for the input ofergtional
parameters or actions. If the menu should open spegific selection, the opening mehu
shall be displaced vertically to put the approgri@alue under the cursor which shall not
move from the point of last user action.

Source: Eurocontrol Echoes, 2003 (modified)

X.HF.G18 Menu de faults

Description: In cases where a parameter selection menu defautsalue, there should be a method or
coding which allows recognition of the currenthgigmed parameter value.

Source: Eurocontrol Echoes, 2003

X.HF.R14 Pop-up menu

Description: When displayed, a pop-up menu shall appear incatitin that is coordinated with the
location of the pointer.

Source: Eurocontrol Echoes, 2003

X.HF.R15 Menu o ptions

Description: A menu shall display explicitly and completely afitions available to a user at the current
step in a transaction sequence.

Source: Eurocontrol Echoes, 2003

X.HF.G19 Menu activ ation

Description: A menu should be activated by a click and shajuie another click or action (moving of
the object) to be deactivated.

Source: Eurocontrol Echoes, 2003 (modified)

X.HF.R16 Groups of opti ons

Description: Groups of options in a menu shall be ordered aliagrto user’s logic.

Source: Eurocontrol Echoes, 2003

X.HF.G20 Number of optio ns

Description: The number of options in a menu should not be rftae ten or less than three.

Source: Eurocontrol Echoes, 2003

X.HF.R17 Number of optio ns

Description: A menu shall display explicitly and completely afitions available to a user at the current
step in a transaction sequence.

Source: Eurocontrol Echoes, 2003

5 Generally the contents of menus are fixed. Items not available in a certain context will be present but ‘greyed-out’.
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4.2.6 Input Devices and Input Events

42.6.1

X.HF.R18 Mouse buttons hand

Description: Definition of mouse buttons, assignement of acti@nd results should be consistent
throughtout the overall interface.

Source: ITWP, 2007

X.HF.R19 Mouse buttons hand

Description: The buttons mouse functions shall be intercharigeshan option for left-handed subjects.

Source: Eurocontrol Echoes, 2003 (modified)

4.2.6.2 Keyboard

X.HF.G21 When to use

Description: If applicable, keyboards should be provided fa ¢émtry of alphabetic, numeric, and other
special characters into the system.

Source: Department of Defence, (MIL-STD-1472D), 1989

X.HF.G22 Include a numeric ke ypad for entering numeric data

Description: If an application requires substantial and repetiinput of numeric data, the keybodrd
should include a numeric keypad

Source: MIL-STD-1472D, 1989; Department of Defence (MIL-STIB01), 1987

X.HF.R20 Frequently used commands

Description: Function keys shall be provided for frequentlydisemmands, and shall be clearly labelled
to indicate their function

Source: ATC (FAA) HF Checklist, 7.4.3

X.HF.R21 Keyboard locat ion

Description: The main keyboard shall be located directly imfrof and below the associated vistial
display, at a comfortable distance from the seatedroller’s position

Source: ATC (FAA) HF Checklist, 7.4.3

X.HF.G23 Accidental activati on

Description: Guards should be in place for any key that wouldsent a problem if inadvertently
activated

Source: ATC (FAA) HF Checklist, 7.4.3

4.2.6.3 Touch screen

X.HF.G24 Use

Description: A touch panel or screen should be used to prowiteoverlaying control function to ja
display device (e.g., a CRT, an electro luminesdésylay, or a programmable indicator)| if
direct visual reference access and optimum directrol access are desired

Source: MIL-STD-1472D, 1989; DOE-HFAC1, 1992
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X.HF.G25 Luminance transmission
Description: Touch panels should have sufficient luminance sir@ission to allow the display to he
clearly readable in the intended environment
Source: MIL-STD-1472D, 1989; DOE-HFAC1, 1992
X.HF.G26 Minimal par allax
Description: Touch-interactive devices should be selected amghted to minimize parallax problems
Source: Avery & Bowser (DOE HFDG ATCCS V2.0), 1992
X.HF.G27 Minimal specular glar e
Description: Touch-interactive devices should be selected amghted to minimize specular glare
Source: DOE HFDG ATCCS V2.0, 1992
4.2.6.4 Menus and Pop-Up menus

4.2.6.4.1 General use

X.HF.G28 Use
Description: Menus should be used for selecting values andsthgdrom a set of related options.
Source: DON UISNCCS, 1992
X.HF.G29 Selecting a mutually exclusive option
Description: When users need to choose one option from a nuaflmeutually exclusive options,
a) radio buttons should be used for up to 6 options
b) a menu should be used for up to 10 options, and
¢) a scrolling menghould be used for more than 10 options.
Source: DON UISNCCS, 1992
X.HF.G30 Menus distinct from other displayed information
Description: Menus should be distinct from the other objectsmfarmation on the screen
Source: MIL-HDBK-761A, 1989; DOE HFDG ATCCS V2.0, 1992; MIETD-1801, 1987; DOL
HCISG V2.0, 1992
X.HF.G31 Consistent style
Description: Menus throughout an application should conforra single style of interface
Source: DOE HFDG ATCCS V2.0, 1992
X.HF.G32 Consistent menus and options
Description: When the same menu or option appears in diffetmsplays within an application, it shou|d
be consistent in wording, grammatical structure amgnization.
Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992 (iiiied)
X.HF.G33 Menu titles
Description: Menu titles and menu options should be easilyrtjsishable
Source: Ameritech Services Inc., 1996
ITWP — WP5 (Specifications v2) Draft
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X.HF.G34 Distinguishing menu titles
Description: Menu titles should be easily distinguished from ¢iptions
Source: Ameritech Services Inc., 1996
X.HF.G35 Numbering menu titles
Description: Menu titles should not be numbered
Source: MIL-HDBK-761A, 1989; Defence Information Systemséwgy, 1995
X.HF.G36 Menu titles as optio ns
Description: The menu title should not appear as an optiohémtenu
Source: MIL-HDBK-761A, 1989

4.2.6.4.2 Menu options

X.HF.G37 Highlighting menu options

Description: A menu option should be highlighted when the i on the menu option

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

X.HF.G38 Number of optio ns

Description: The number of options in a menu should not be rtraae 10

Source: MIL-HDBK-761A, 1989 (modified)

X.HF.G39 Distinguishing unavailable options

Description: When a menu contains options that are temporarigvailable, the unavailable optio
should be displayed but clearly distinguishablenfiavailable options

Source: MIL-HDBK-761A, 1989

X.HF.G40 Menus with no available options

Description: When all the options on a menu are unavailablen tfthe menu title and all the optio
should be disabled (greyed out)

Source: Ameritech Services Inc., 1996

4.2.6.4.3 Options organisation

gle

X.HF.G41 Alignment of option s

Description: With the exception of a menu bar, the options imenu should be presented in a sin
vertical column, aligned and left justified

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992; IMiDBK-761A, 1989;
MIL-STD-1801,1987

X.HF.G42 Ordering a number of options |

Description: When a group of options or a menu contains a nurmbeptions, the options should e
ordered logically according to the requirementhef tiser.

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992 (iiiied)
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X.HF.G43 Default option
Description: The most likely selection in a menu list shouldniieede the default option
Source: CTA, 1996

4.2.6.4.4 Menu bars

o

nd

n

X.HF.G44 Number of optio ns

Description: Menu bars should contain no more than 10 optidus lgelp

Source: DON UISNCCS, 1992] HFDS 2003 Chapter 8 Computerdwuinterface, 8-77

X.HF.G45 Placement of option s

Description: The options should begin at the left margin anterck to the right with Help locate
consistently, with enough space between them so ttihey can be read easily a
accommodate the longest options in the pull-downuse

Source: DON UISNCCS, 1992

X.HF.G46 Names of menu bar options

Description: Each menu that appears as an option in a menshbaid have a title that is unique in t
application

Source: DON UISNCCS, 1992

X.HF.G47 Same menu bar in different windows

Description: When the same menu occurs in different windowshdtuld have the same title in each

Source: DON UISNCCS, 1992

X.HF.G48 Menu bar activati on

Description: A menu bar should be activated b a single clictt ahall require another click or actig
(moving of the object) to be deactivated)

Source: ITWP, 2007

4.2.6.4.5 Scrolling menus

X.HF.G49 When to use

Description: Scrolling capability should be provided for merused in data entry that are too long
display in their entirety (for example, lists oftrievable files or acceptable entries fo
filed)

Source: Apple Computer Inc., 1992

X.HF.G50 Scroll-bar

Description: The scroll-bar should be placed at the right efdisplayed options

Source: DON UISNCCS, 1992
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X.HF.G51 Option display

Description: The displayed options in a scrolling menu showdalranged vertically with one option per
line

Source: DON UISNCCS, 1992

X.HF.G52 Order of opti ons

Description: The options in a scrolling menus should be orda@redway that minimizes user navigation

Source: DON UISNCCS, 1992

X.HF.G53 Alphabetical arrangement

Description: When ordering by expected frequency of use ohimomological or other sequential order is
not appropriate, options should be ordered alplcaiist

Source: DON UISNCCS, 1992

X.HF.G54 Display of all options in a scrolling menu

Description: All the options in a scrolling menu should be &ifale for explicit and complete display
through scrolling.

Source: Apple Computer Inc.,1992

4.2.6.4.6 Pop-up menus

Pop-up menus are menus that only appear on user demand. Thegfi@me associated with a particular
object on a display, (for example, a pop-up memsting acceptable command options close to the
immediate work area). Because they are not disglajleof the time, they do not take up valuableesor
space. They provide an efficient way to access canas because they eliminate the need for the aser t
navigate to a menu bar or control bar. A pop-up umigpically contains 5 to 10 options presented in a
vertical listing. Pop-up menus can be very usefudata entry. They can present to a user the pgibtas
entries for a field, thus eliminating the need fbe user to remember the entries, preventing idvali
entries, and eliminating potential typing errorspép-up menu resembles a pull-down menu, butnibts
associated with the top level menus listed in tleaurbar. $ource CTA, 1996].

X.HF.G55 Pop-up m enus

Description: Pop-up menus should follow the rules for standautidown menus and should be titled
when required

Source: Microsoft Corp., 1992 (modified)

X.HF.G56 Distinguishing the pop-up menu

Description: The pop-up menu should be made distinct from ttreen background by giving it |a

contrasting yet complementary background or byngjvi a solid-line border
Source: CTA, 1996

X.HF.G57 Pop-up menu location
Description: A pop-up menu should be placed directly below fibenter used to select it and near the
object or higher-level menu that is being manipdat
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| Source: | CTA, 1996

X.HF.G58 Indication of pop-up menu

Description: An indication or cue should be provided to thestedice of a pop-up menu

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

X.HF.G59 Selecting an option using a pointing device

Description: A user should be able to select an option on aymmenu by moving the pointer onto the
desired option and clicking the appropriate button

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

X.HF.G60 Selection highlighti ng

Description: When an option in a pop-up menu remains on dispfter it has been selected, it shotild
remain highlighted

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

X.HF.G61 Pop-up menus leading to cascading menus

Description: When an option in a pop-up menu leads to a casgadenu, a right pointing triangld()
should be placed after the option label.

Source: CTA, 1996

X.HF.G62 Options leading to cascading menus

Description: Selected options that lead to a cascading menuigsihemain highlighted and serve as the
title for the cascading menu.

Source: CTA, 1996

4.2.7 Input Error Management Policy

X.HF.G63 Flexible "go back" for error correction

Description: A system or application should allow a user to lggrk easily to previous steps in| a
transaction sequence in order to correct an errorake any other desired change.

Source: DOE HFDG ATCCS V2.0, 1992

4.3 Visual presentation rules and conventions

4.3.1 Display hardware

4311 General

X.HF.G64 Make displays legible under all conditions

Description: Visual displays should be legible under all aptted viewing conditions, and shodld
maintain good image quality even at the dimmessipies setting

Source: MIL-STD-1472F, 1999
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43.1.2
X.HF.G65 Glare Control
Description: Glare should be eliminated or minimized
Source: ANSI, 1988; MIL-STD-1472F, 1999

4.3.2 Principles for the presentation of data

43.2.1 General Principles
X.HF.G66 Simplicity
Description: Information should be presented simply and in Br@rganized manner. Ways to achieve
simplicity include the following:
a. The screen should appear to be orderly and clfraer-
b. Information should be presented in consistent, iptakle locations.
c. The language used should be plain and simple.
d. The means for moving around the screen and tceekdreens should be
simple.
e. Interrelationships should be indicated clearly.
Source: Avery & Bowser (DOE HFDG ATCCS V2.0), 1992; Avery Bowser (DOD HCISG
V2.0), 1992
X.HF.G67 Minimizing the user's short-term memory load
Description: A single window should contain all relevant infation and should allow a user fo
complete the task without having to refer to addidl information
Source: Department of the Navy (DON UISNCCS, 1992), 1992
43.2.2 Organisation of information
X.HF.G68 Priority of displayed information
Description: Information should be prioritized so that the masportant or critical information i$
displayed all the time and less important or caitimformation can be displayed upon
user's request
Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992
X.HF.G69 Grouped informatio n
Description: Groups of data items should be separated by & lslpace, lines, colour-coding, or other
visually distinctive means
Source: MIL-HDBK-761A, 1989
ITWP — WP5 (Specifications v2) Draft
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X.HF.G70 Primary viewing are a

Description: Information that is particularly important or thaguires immediate user response should be
displayed in the user's primary viewing area

Source: DOD HCISG V2.0, 1992

X.HF.G71 Task-critical informatio n

Description: When a window contains task-critical informatitimat information should be displayed i a
way that users can identify easily, (for examp&pasating it from other information by|a
blank space)

Source: DON UISNCCS, 1992

X.HF.G72 Ordering of information

Description: When displayed information is to be used in somatial or chronological order, its
arrangement on the screen should preserve that dvhen ordering displayed informatign
by sequence, function, frequency, or importanaetsappropriate, some other method stich
as alphabetical or chronological should be followed

Source: DOD HCISG V2.0, 1992

X.HF.G73 Minimal visual competition

Description: Information on a display screen should be orgahige that visual competition among
distinct items of information is minimized.

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

X.HF.G74 Matching layout to tas k

Description: Application designers should design the screeautgo that users can move quickly gnd
easily among items and can manipulate objects s waat support task performance

Source: DON UISNCCS, 1992

X.HF.G75 Removal of Information from the screen

Description: Information that the controller needs should nisadpear from the screen without being
deleted or suppressed by the controller

Source: ATC (FAA) HF Checklist

X.HF.G76 High lighting

Description: When a user is performing an operation on a sdegbject in a display, that object should
be highlighted

Source: DOE HFDG ATCCS V2.0, 1992; MIL-HDBK-761A, 1989

X.HF.G77 Display Consisten cy

Description: There should be a high level of consistency betwssreen structures, screen elements,
display formats, and location of instructions andnppts

Source: MIL-HDBK-761A, 1989

4.3.2.3 Text properties
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4.3.2.3.1 Fonts and sizes

X.HF.G78 Number of different fonts

Description: There should be a limit of two different fontsgleyed on any one screen

Source: National Air Traffic Services, 1999]

X.HF.G79 Text size and style

Description: Variations in the size and style within a font glibbe used to categorize the informat
into different levels

Source: National Air Traffic Services, 1999

4.3.2.3.2 Vocabulary and abbreviations

ter

X.HF.G80 Vocabulary

Description: The words used in all non-editable text shouldds&-oriented and familiar to users

Source: DON UISNCCS, 1992

X.HF.G81 Consistent wording and structure

Description: The wording and grammatical structure of displageta and labels should be consistent
throughout an application and related applications

Source: MIL-HDBK-761A, 1989

X.HF.G82 Use of abbreviatio ns

Description: When a system or application uses abbreviationstsinuser-computer interface, the
abbreviations should be unique, distinct, and urigntlus so as not confuse users

Source: MIL-HDBK-761A, 1989; Department of Defence (MILSTI2D), 1981

X.HF.G83 Acronyms

Description: Acronyms should be used only if they will be sessre than once, are significantly shor
than the term they represent, and the users willnsonly understand them

Source: DON UISNCCS, 1992

X.HF.G84 Acronym fo rmat

Description: Acronyms should be displayed in all upper-cageist

Source: DON UISNCCS, 1992

X.HF.G85 Consistent abbreviation use

Description: When used, abbreviations should be used condistitmbughout an application or set
related applications

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

4.3.2.3.3 Style and layout

X.HF.G86 Contrast
Description: Text should be displayed as black characters white or light background. The contrg

between text and its background should be suffilsidrigh to ensure readability of the tex
Source: DON UISNCCS, 1992

ITWP — WP5 (Specifications v2)
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X.HF.G87 Suitability/appropriateness of bold coding

Description: Bold coding should be used for strong emphasisnidee than three levels of bold codipg
should be used

Source: National Air Traffic Services, 1999

4.3.2.4 Viewing distances

X.HF.G88 Range for viewing distance

Description: Minimum and maximum viewing distances for displagtsould be determined by the
legibility of the displayed information

Source: MIL-STD-1472F, 1999 (modified)

4.3.25 Radar Labels

X.HF.G89 Aircraft informa tion

Description: The presented aircraft information should cleanlgi¢ate if the aircraft status or evolution reqsieg)
controller action.

Source: Eurocontrol Echoes, 2007

X.HF.G90 Aircraft param etre

Description: Information concerning the aircraft's current fligharameters should be available on contraller
request, in an easy and rapid way.

Source: Eurocontrol Echoes, 2007

X.HF.G91 Aircraft flight data avialbility

Description: The controller receiving the aircraft should beoinfied of the availability of the aircraft flight @eon
reception of the flight notification.

Source: Eurocontrol Echoes, 2007 (modified)

X.HF.G92 Aircraft flight data update

Description: The controller in the sending Unit should be infeththat flight activation has been performed on|the
aircraft.
The controller in the receiving Unit should be imfeed of the availability of the updated aircraft
flight data on reception of the flight activation.

Source: Eurocontrol Echoes, 2007 (modified)

X.HF.G93 Inactiv e label

Description: After having successfully sent the transfer of camiovation or the release of an aircraft, the
transferring controller should no more have theabidlfty to input any order (clearance) on that
aircraft.

Source: Eurocontrol Echoes, 2007 (modified)

X.HF.G94 Notification of an aircra ft

Description: The controller in the receiving Unit should be imfeed of the availability of the aircraft flight dabn
reception of the flight notification.
The controller in the receiving Unit should be pdmd with adequate (ease of use, consistepcy,

ITWP — WP5 (Specifications v2)
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predictability - see the Style Guide) means to s&¢ke aircraft flight data.
Source: Eurocontrol Echoes, 2007 (modified)
X.HF.G95 Transfer of an aircraft
Description: The reception of the transfer of communication bthe release of an aircraft by the accepting Unit
should enable the controller to assume the coofriflat aircraft.
Source: Eurocontrol Echoes, 2007
4.3.2.6 Check boxes (i.e. on EFS)

Check boxes (also known as nonexclusive buttores)single, two-state choices. For example, a check
box can be on, (checked) or off (not checked). Ac&hbox group is a collection of two-state choicak,
of which apply to the same selected object. Chealeb can be grouped.

X.HF.G96 Selecting check boxes

Description: Users should be able to toggle selected and wiedlstates on a check box using eithér a
pointing device or the keyboard

Source: DON UISNCCS, 1992

X.HF.G97 Check box st ates

Description: Check boxes should have two states, selectedrasalacted.

Source: DON UISNCCS, 1992

X.HF.G98 Labelling check boxes

Description: Labels should be provided for each set of checlebo

Source: CTA, 1996

X.HF.G99 Check box height and width

Description: When grouping check boxes, the boxes should bal @gheight and width

Source: CTA, 1996

4.3.2.7

X.HF.G100 Cursor movem ent

Description: When entering and editing text, users should He &b move the cursor freely within|a
displayed page to specify items for change andakenthanges directly in the text

Source: MIL-HDBK-761A, 1989

X.HF.G101 Size

Description: Position or pointing cursors should maintain theire across all screen locations durjng
movement

Source: Ameritech Services Inc., 1996

ITWP — WP5 (Specifications v2) Draft
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X.HF.G102 Rate of movem ent
Description: Position or pointing cursors should move rapidiyrésponse to the pointing device (less
than 100msec).
Source: Ameritech Services Inc., 1996
X.HF.G103 Pointer | ocation
Description: The pointer should be easy to locate on the saétre user.
Source: ITWP, 2007
X.HF.G104 Cursor active p oint
Description: A pointer should have an active point to indictite precise location where an operatjon
will occur. These points are specified for a variaft pointer shapes
Source: DOE HFDG ATCCS V2.0, 1992 (modified)

4

S ¥

Pointing Gursors 100 vague o obscuring

X

%

More precise pointing possible

4.3.2.8 Maps and Tactical Displays
4.3.2.8.1 Characteristics
X.HF.G105 Intensity
Description: The intensity of the map should be controllableatiow the map to be dimmed witholt
losing all the map features
Source: DOE HFDG ATCCS V2.0, 1992
X.HF.G106 Map as backgrou nd
Description: When an application uses one map intensively irecommended that the map be used as
the background or base screen, which should bemiésdémum display size possible fo
promote readability
Source: DOE HFDG ATCCS V2.0, 1992
X.HF.G107 Map size
Description: Map displays should be large enough to permitsiheultaneous presentation and vispal
integration required by users
Source: DOE HFDG ATCCS V2.0, 1992
| X.HF.G108 Coverage |
ITWP — WP5 (Specifications v2) Draft
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Description: Maps should cover the areas and display all teentiml features and details users neef to
perform their tasks

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G109 Situation displays as overlays

Description: Situation displays (additional view windows) stebble provided to their related maps

Source: DOE HFDG ATCCS V2.0, 1992 (modified)

X.HF.G110 Map orient ation

Description: Users should have a possibility to orient the imagrder to perform their task

Source: ITWP, 2007

X.HF.G111 Areas of special interes t

Description: Map areas of special interest should differentidtg colour or shading

Source: DOE HFDG ATCCS V2.0, 1992 (modified)

X.HF.G112 Reading a map

Description: Users should be provided with a means or eastigroening distance and bearing betwgen
any two points on a map

Source: DON UISNCCS, 1992

X.HF.G113 Labelling fea tures

Description: To the extent possible without cluttering the thgp all significant features should be
labelled

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G114 Consistent label positio n

Description: Map labels should be positioned consistently wibpect to the feature they identify, for
example, to the left of or below the feature, bithout obscuring important information

Source: DON UISNCCS, 1992

X.HF.G115 Label | egibility

Description: Labels should remain legible at all display resohs

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G116 Ass ociation of symbols with map features

Description: A symbol should be placed accurately with resgecthe map feature with which it |s
associated, or connected to the feature with awadine, or other pointing device so that
the association between feature and symbol is clear

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G117 Reducing c lutter

Description: Users should be provided with a means for reduahgter without losing essential
information, such as the use of filters

Source: DOE HFDG ATCCS V2.0, 1992

ITWP — WP5 (Specifications v2)
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4.3.2.8.2 Graphic display manipulation
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X.HF.G118 User control of map appearance

Description: Users should be able to customize a map to confortine task being performed. Metho
include: pan and zoom, return to initial appearadeéne a home position and return to t
position easily, move a map window, define the nagpearance (for example, ass
colours to areas), and select the objects thataappethe map and change the appearance
of critical information

Source: DON UISNCCS, 1992

X.HF.G119 Map manipula tion

Description: The system should provide users with all appra@rieols for moving easily around a mg
including zooming and panning as well as insetisteation, and keys for scale

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G120 Return to start

Description: When panning is provided, users should have thiéityatto return to the starting
configuration quickly and easily

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G121 Zooming and legibili ty

Description: Zooming in and out should not interfere with tidity of users to read symbols, labels, 3
other map features

Source: DOE HFDG ATCCS V2.0, 1992

X.HF.G122 Discrete vs. continuous zooming

Description: The method of zooming provided, discrete or cartirs, should be acceptable to the use

Source: DOE HFDG ATCCS V2.0, 1992

4.3.2.8.3 Dynamic information update

- Page 71 -

X.HF.G123 Alphanumeric d ata
Description: Alphanumeric data that users are required to refidbly and accurately should not be
updated more often than once a second
Source: MIL-HDBK-761A, 1989
4.3.3 Alarms and critical information
X.HF.G124 Display of alarms
Description: Alarms or critical information that a controllerust read quickly should never blink or
flash.
Source: Eurocontrol Echoes, 2003
X.HF.R22 Alerts causes
Description: Alerting and warning systems shall be unambiguwith, a clear indication of the cause for
the alert
Source: Eurocontrol Echoes, 2003
ITWP — WP5 (Specifications v2) Draft
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X.HF.G125 Use of alarms
Description: Alarms should
a. alert the user to the fact that a problem exists
b. inform the user of the priority and nature af firoblem,
c. guide the user’s initial responses, and
d. confirm in a timely manner whether the userspmnse corrected the problem,
Source: Eurocontrol Echoes, 2003
X.HF.R23 Visual and Auditory Alarm
Description: When used in conjunction with a visual display,aadlio signal shall be supplementary|or
supportive, alerting and directing the user’s ditento the appropriate visual display.
Source: Eurocontrol Echoes, 2003
X.HF.R24 Priority between aler ts
Description: When two or more incidents or malfunctions occimuitaneously, the one generating a
message of higher priority shall be presented. fkfter presentation of the highest priority
message, remaining messages shall be presentedderdling order of priority.
Source: Eurocontrol Echoes, 2003

4.3.4 Visual alerts

43.4.1

X.HF.R25 Alert L ocation

Description: High-priority and other critical information shddke located within the central display ar¢as
(the central 15 degrees of the area where the aartnormally looks, given the normal
viewing position). If alert is displayed should ros hidden by other windows and objects.

Source: ATC (FAA) HF Checklist, 9.3.4, 7.2.11 (modified)

X.HF.G126 Reducing False Alarms

Description: Alerts should have a low incidence of false alarms

Source: ATC (FAA) HF Checklist, 7.2.11

X.HF.G127 Coding

Description: Coding should be used to differentiate items dbrimation, call a user's attention fo
important information; unusual situations, or paimproblems that require user action;|or
indicate changes in the state of a system

Source: MIL-HDBK-761A, 1989

X.HF.G128 Attention

Description: A user's attention should be drawn to criticalatmnormal information by highlighting,
inverse video, colour-coding, or other means. Cgdéathniques that have strong attentipn-
getting qualities (for example, colour and flashislgould be used sparingly and judiciously

Source: National Air Traffic Services, 1999

ITWP — WP5 (Specifications v2)
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X.HF.G129 Misuse of Visual Coding
Description: Visual coding should be used for functional, netarative, purposes
Source: National Air Traffic Services, 1999
X.HF.G130 Consistency
Description: Coding should be consistent throughout an apjiicand related applications
Source: MIL-HDBK-761A, 1989
4.3.4.2 Icons, buttons and controls
X.HF.G131 Design of sym bols
Description: To the extent possible, a symbol should be anoggabf the object it represents in general
use and well known to the users or based on estolistandards or conventional meanings
Source: MIL-HDBK-761A, 1989
X.HF.G132 Minimum selectable area
Description: The selectable area or hotspot outside of thearthee icon should be at least 4 millimetres
Source: Ameritech Services Inc., 1996
X.HF.G133 Creatin g icons
Description: When existing icons are not satisfactory, the uskould create drawings that gre
meaningful representations to users, easily reeapfe, and visually distinct from eac¢h
other
Source: CTA, 1996
4343 Use of colours principles
X.HF.G134 Use of Colour
Description: Colour should be used:
a. toaugment a user's understanding of the informdi@ng presented,
b. to attach specific meaning to a portion of texa@ymbol,
c. todirect a user's attention to something (highiighcritical elements),
d. to reduce clutter,
e. toidentify and classify information,
f. toindicate changes in status,
g. As aformatting aid, and to enhance legibility.
Source: DOD HCISG V2.0, 1992; National Air Traffic Servicek999
X.HF.G135 Reserved meaning s
Description: Cultural colour conventions should not be violatédlour-coding should conform to the
following reserved meanings consistent with conioeratl associations for particular
colours:
a) Red should indicate conditions such as no-gor efailure, or malfunction.
b) Flashing red should be used only to indicatergency conditions requiring
immediate user action to avert personnel injurgguipment damage.
¢) Yellow should indicate marginal conditions, &lesers to situations whefe
caution or rechecking is necessary, or notify uséen unexpected delay.
ITWP — WP5 (Specifications v2) Draft
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Source: MILHDBK- 761A, 1989 (modified)

X.HF.G136 Colour coding strateg y

Description: The same colour coding strategy should be applieévery display used by the samme
controller, and colours should be used consisteaitlgin a screen, within an applicatiop,
and across a set of applications

Source: DON UISNCCS, 1992

X.HF.G137 Data categories

Description: When colour is used to identify data categorissyse should not conflict with other colouyr-
coding conventions

Source: MIL-HDBK-761A, 1989

X.HF.G138 Redundan t use

Description: The use of colour should not reduce screen rebiyabi

Source: DOD HCISG V2.0, 1992

X.HF.G139 Small areas

Description: Users should not have to discriminate among celousmall areas

Source: DOD HCISG V2.0, 1992

X.HF.G140 Drawing atte ntion

Description: Brighter or more saturated colours should be tisetaw a user's attention to critical data

Source: MIL-HDBK-761A, 1989 |

X.HF.G141 Colours for action and status

Description: Longer wavelength colours (for example, red arahge) should be used to suggest action
or a demand for a response

Source: DOD HCISG V2.0, 1992

X.HF.G142 Relativ e colour

Description: The colour of other figures and the backgrounatiet to a particular item should be
considered in order to provide the appropriate wokmntrast and emphasis to the colgur-
coding of a particular item.

Source: MIL-HDBK-761A, 1989

X.HF.G143 Colour pairs

Description: The following colour pairs should be avoided: satied red and blue, saturated red and
green, saturated blue and green, saturated yeltmlvgeeen, yellow on purple, green on
white, yellow on green, blue on black, magenta mreq, red on black, magenta on black,
yellow on white.

Source: CTA, 1996
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X.HF.G144 Test colours
Description: Selected colours should be tested with users tdyvthat the colours can be easily
discriminated from each other
Source: CTA, 1996
X.HF.G145 Varying lig htness
Description: Colour combinations that are similar in lightnebsuld be avoided (for example, navy blue
on black, yellow on white).
Source: CTA, 1996
X.HF.G146 Foreground and background contrast
Description: The foreground colour should contrast highly with background
Source: DOD HCISG V2.0, 1992
4.3.4.4 Brightness / intensity coding
X.HF.G147 High brig htness
Description: High brightness should be used to call attentioartors in data-entry fields and to highlight
answer fields on question and answer screens
Source: CTA, 1996
X.HF.G148 Highlighting during operations
Description: When a user is performing an operation on a sdegbject in a display, that object should
be highlighted
Source: DOE HFDG ATCCS V2.0, 1992; MILHDBK-761A, 1989
X.HF.G149 Highlighting on dark backgrounds
Description: When the background is dark, white highlightingd be used with dark letters to draw
attention to particular data or portions of theeser
Source: DOD HCISG V2.0, 1992
X.HF.G150 Highlighting on light backgrounds
Description: When the background is light, dark highlightingpshl be used with white letters to draw
attention to particular data or portions of theeser
Source: DOD HCISG V2.0, 1992
X.HF.G151 Size and number of areas highlighted
Description: The size and number of areas highlighted shoulehibamized
Source: DOD HCISG V2.0, 1992
4.3.45 Flashing
X.HF.G152 Flash rate for Error Messages
Description: Information that the controller must read and ustdad quickly, such as alarms or criti¢al
error messages, should never blink or flash raggligater than 3Hz).
Source: ATC (FAA) HF Checklist
ITWP — WP5 (Specifications v2) Draft
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4.3.5 Auditory alerts

X.HF.G153 Use

Description: Auditory alerts should be used only as necesgsarglert the controller of any impending
danger or critical change in the system or equigrstatus and to alert him of any actigns
that need to be taken. They can also be usedpilesuent visual signals and to present
information in situations in which visual presemtatis not feasible and to provide feedback
for control actuation, data entry or the completiddtiming cycles and sequences.

Source: MIL-HDBK-761A, 1989

X.HF.G154 Application

Description: An audio signal should be provided when the infation to be processed is short, simple,
and transitory and requires immediate or time-bassgdonse. The criticality of a resporjse
to a visual signal makes supplementary or redundkamting desirable. It is desirable [to
warn, alert, or cue the user for subsequent ortiaddi responses and when voice
communication is necessary or desirable

Source: MIL-STD-1472F, 1999

X.HF.G155 Annoyance fact ors

Description: Alerts should not annoy or antagonize the corgroll

Source: ATC (FAA) HF Checklist 7.3.5, 7.3.6

X.HF.G156 Alarms for normal conditions

Description: Auditory alarms should not be used to indicatemarconditions

Source: Wiener, 1988

4351 Differentiation of signals

X.HF.G157 Differentiating sig nals

Description: Auditory signals that require different user rasgpes should be easily distinguishable from
one another

Source: MIL-STD-1472F, 1999

X.HF.G158 Multiple audio sign als

Description: When several different audio signals will be utedlert a user to different conditions, the
signals should be distinctive in intensity, pitohuse of beats and harmonics

Source: MIL-STD-1472F, 1999

4.3.5.2 Signals meaning

X.HF.G159 Consistent signals and meanings

Description: The meaning of audio warning signals selectedafparticular function in a system should
be consistent with warning signal meanings alressigblished for that function

Source: MIL-STD-1472F, 1999

ITWP — WP5 (Specifications v2)
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4353 Duration
X.HF.G160 Signal termin ation
Description: Completion of a corrective action by the user grdther means should automatically
terminate the signal
Source: MIL-STD-1472F, 1999

Intensity (loudness)

X.HF.G161 Environmental compatibility
Description: The intensity, duration, and source location ohaditory signal should be compatible with
the acoustic environment of the intended receigewall as with the requirements of other
personnel within acoustic range of the signal

Source: MIL-HDBK-761A, 1989
X.HF.G162 Volum e limits
Description: Volume control movement should be restricted tevpnt reducing the volume to an
inaudible level or increasing it to an unacceptdtgh level

Source: MIL-STD-1472F, 1999

4.3.5.4 Acknowledging signals
X.HF.G163 Acknowledging and terminating alarms
Description: A system or application should provide users witmeans of acknowledging alarms and of

turning off alarm signals once the alarms have baeknowledged or the conditign
generating the alarm has been corrected

Source: MIL-STD-1801, 1987
X.HF.G164 Automatic reset
Description: An automatic reset function for audio signals $ticae provided, whether the signals are

designed to terminate automatically, manually, @thbThe automatic reset function shouild
be controlled by a sensing mechanism that recytiessignal system to a specified
condition as a function of time or the state of #ignalling system so that the warning
device can sound again if the condition reappears
Source: MIL-STD-1472F, 1999

4.3.6 Designing windows
436.1 General

Windows can be either modal or modeless. A modatleiv is a window with which a user must interact
before being able to interact with any other windoWwhat is, a user cannot interact with other winglo
as long as the modal window is displayed. When radaiv is modeless, a user can interact with other
windows.

X.HF.G165 User-specified windows
Description: When there is a need to view several differenésypf data simultaneously, the user shquld
be able to display and select separate windowssimgée CRT screen
Source: DOE HFDG ATCCS V2.0, 1992
ITWP — WP5 (Specifications v2) Draft
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X.HF.G166 Number of allowable open windows
Description: The number of allowable open windows should nohge@mise system response time
Source: DOE HFDG ATCCS V2.0, 1992
X.HF.G167 Window size
Description: Windows should be large enough to: present advemit information for the task, npt
obscure important information, not cause crowdingisual confusion, and minimize the
need for scrollingThe default size of the window should be less ttenfull size of the
entire screen. When possible, the initial size efredow should permit the display of all its
contents
Source: National Air Traffic Services, 1999
X.HF.G168 Window Resi zing
Description: Where applicable, the application should providesize operation that enables a usef to
change the size of a window
Source: DON UISNCCS, 1992
X.HF.G169 Moved or resized windows
Description: When a window has been moved or resized or bathsathen closed and reopened durjng
an application session, it should reappear initteand location it had when it was closed
Source: DON UISNCCS, 1992
X.HF.G170 Default lo cation for moved or resized windows
Description: When a window has been moved or resized in theegusession, it should appear in |its
default location at the next application session
Source: DON UISNCCS, 1992
4.3.6.2 Window states
X.HF.G171 Window movement limits
Description: The user should never be able to move a windowtheffdisplay so that it cannot be segn,
although it may be completely hidden by one or nwiher windows
Source: Ameritech Services Inc., 1996
4.3.6.3 Window organisation
X.HF.G172 Window default location
Description: Each window should have a default location at Wwhitee window appears when it is first
opened. The initial placement of a window should Haesed on the importance of the
information (critical information should be placedthe centre of the user's field of view),
information already displayed that should not becoibed, the distance from the curré¢nt
pointer location (pointer movement should be miaii), and when applicable, informatipn
already displayed that is relevant to the window
Source: DON UISNCCS, 1992
ITWP — WP5 (Specifications v2) Draft
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4.3.6.4 Window components

4.3.6.4.1 Title bar

X.HF.G173 Use

Description: A title bar should appear as a rectangular argheatop of a window inside the window
border and with the title of the window in the aent

Source: DON UISNCCS, 1992

X.HF.G174 Capitalization in window titles

Description: Significant words in the title (except user-defineords) should be capitalized

Source: Ameritech Services Inc., 1996

4.3.7 System response time

X.HF.G175 Appropriate system response time
Description: The response time of a system to a user actionldhoe appropriate to the type pf
transaction, the time constraints of the task,amgdspecific data processing requirements
Source: DOE HFDG ATCCS V2.0, 1992; MILHDBK-761A, 1989
ITWP — WP5 (Specifications v2) Draft
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5 ANNEX: HUMAN FACTOR RECOMMANDATIONS FOR THE SYST EM DESIGN

Annex gathers the HF requirements assessed to bé rdddmmendations for the ITWP design.
Distinction has been made between requirements KXARX), guidelines (X.HF.AGx) to categorise
between mandatory and desirable aspects.

5.1 Inputs

5.1.1 Input Devices and Input Events

5.11.1 Touch screen
X.HF.AG1 Positive indic ation
Description: A positive indication of touch-panel activationosiid be provided to acknowledge the
system response to the control action
Source: MIL-STD-1472D, 1989; DOE-HFAC1, 1992
X.HF.AG2 Display feed back
Description: Display of user command or action feedback forckopanels should not exceed 025
seconds
Source: MIL-STD-1472D, 1989
5.1.1.2 Menus and Pop-Up menus

5.1.1.2.1 Options organisation

X.HF.AG3 Placing destructive command options
Description: When menu organization is based on such principtesrequency of use, the designer
should place destructive commands (Delete, Exifli@bottom of the menu.
Source: CTA, 1996

5.1.1.2.2 Menu bars

X.HF.AG4 When to use

Description: A menu bar should only be used if the display esersize and resolution permit fast and
accurate movement of the cursor onto the options

Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992

5.1.1.2.3 Pull down menus

X.HF.AG5 When to use
Description: Pull-down menus should be used rather than pomeipus if the position of the cursor pn
the screen is not important for information or optretrieval
Source: DOE HFDG ATCCS V2.0, 1992; DOD HCISG V2.0, 1992
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X.HF.AG6 Consistent locat ion

Description: Pull-down menus should always appear immediatelgvi the option whose selection ledds
to their appearance

Source: MIL-HDBK-761A, 1989

X.HF.AG7 Titles

Description: The title of a pull-down menu should be the optnthe menu bar with which the pull-
down menu is associated

Source: DON UISNCCS, 1992, HFDS 2003 Chapter 8 Computerarumterface

X.HF.AG8 Unique title

Description: The title of a pull-down menu should be uniquéhi@ menu bar and, to the extent possible,
describe or identify the options in the pull-dowenm

Source: DON UISNCCS, 1992

X.HF.AG9 Outlining

Description: Pull-down menus should be outlined with a bordedrop shadow.

Source: CTA, 1996

X.HF.AG10 Cascading pull-dow n

Description: When a pull-down option leads to a second-levekcading pull-down, the option labgl
should be followed with a right-pointing arrow

Source: CTA, 1996

X.HF.AG11 Separators to divide groups of options

Description: The number of options in a pull down menu showthbe more than 10 or less than 3

Source: DON UISNCCS, 1992

X.HF.AG12 Minimize scro lling

Description: To the extent possible, all options should begareto minimize scrolling

Source: CTA, 1996

X.HF.AG13 Option sel ection

Description: A user should be able to select an option on kdmwn menu by moving the pointer onto
the desired item and selecting it

Source: Ameritech Services Inc., 1996

5.1.1.2.4 Cascading menus

A cascading menu is a type of hierarchical menu in which a submenattached to the right side of a
menu item. Cascading menus can be added to drop-d@mus, pop-up menus, or even other cascading
menus (source: Microsoft Corp., 1992, HFDS 2003p@#1a8 Computer human interface 8-83).

X.HF.AG14 When to use
Description: Cascaded menus should be considered when the Inaeris crowded and the grouping
options is obvious to the user
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| Source: | Ameritech Services Inc., 1996
X.HF.AG15 Cascading me nus
Description: Cascading menus should follow the same rulesaaaiehical menus
Source: Microsoft Corp., 1992
X.HF.AG16 Cascade indic ator
Description: Every cascaded menu item that leads to cascadémgisrshould be marked with a cascade
indicator after the menu item name
Source: Ameritech Services Inc., 1996
X.HF.AG17 Number of | evels
Description: Because cascaded menus require the user to remeaiéee options are located or burigd
(the original menu may be partially hidden by tlegvrcascaded menu), the number of levels
should be limited to one
Source: Ameritech Services Inc., 1996
5.1.2 Input Error Management Policy
X.HF.AR1 Provision of Error messages
Description: Error messages shall be provided whenever neagssh (questionable data entries) and
provide and briefly summarize the specific probkemd propose a specific solution
Source: ATC (FAA) HF Checklist, 7.5.5, 7.5.6, 7.5.8
X.HF.AG18 Format
Description: Error messages should be direct, precise, antedandant
Source: ATC (FAA) HF Checklist, 7.2.14, 7.5.6
X.HF.AR2 Presentation time
Description: Error messages shall be presented immediately afterror’'s occurrence
Source: ATC (FAA) HF Checklist, 7.5.7
X.HF.AG19 Error recovery
Description: All conditions and information relevant for usecovery from an error should be displayed
to the user
Source: DOE HFDG ATCCS V2.0, 1992; MIL-STD-1801, 1987
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5.2 Visual presentation rules and conventions

5.2.1 Principles for the presentation of data

5.2.1.1 General Principles
X.HF.AG20 Group task-related displays together
Description: All displays necessary to support a user's am#/ibr sequence of activities should |be
grouped together.
Source: MIL-STD-1472F, 1999

5.2.1.1.1 Style and layout

X.HF.AG21 Distinctive appearanc e
Description: Text entered by a user should be clearly diststmalle from system-supplied text that also
appears on the screen.
Source: MIL-HDBK-761A, 1989
X.HF.AG22 Text Fields
Description: When a user must be able to type input from tlybdard, a text field should be provided
Source: DON UISNCCS, 1992
5.2.1.2 Cursors
X.HF.AG23 Blink
Description: Position or pointing cursors should not blink
Source: Ameritech Services Inc., 1996
X.HF.AG24 Pointer v isibility
Description: The pointer should disappear when a user begpiagyand reappear when the user stpps
typing or when he or she moves the pointing device.
Source: Add reff
X.HF.AG25 Movement
Description: Position or pointing cursors should not move withiaput of the user
Source: Ameritech Services Inc., 1996
5.2.1.3 Maps and Tactical Displays

5.2.1.3.1 Characteristics

X.HF.AG26 Connecting text to features |
Description: When the text is offset from the feature to whithefers, it should be connected to the
feature with a line or arrow
Source: DOE HFDG ATCCS V2.0, 1992
| X.HF.AG27 Determining coordinates |
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Description: Users should be able to obtain the exact map awatas of any symbol or map feature
Source: DOE HFDG ATCCS V2.0, 1992

5.2.1.3.2 Graphic display manipulation

X.HF.AG28 Grid overlay

Description: Users should be able to display and remove aayédlay on a map

Source: DOE HFDG ATCCS V2.0, 1992

5.2.14 Radar Labels

X.HF.AG29 Mark in label

Description: Where a dialogue requires a response from the twegelgnit, the controller in the transferring Urjit
should be provided with support for rememberingdbetent and tracking the co-ordination process.

Source: Eurocontrol Echoes, 2007

5.2.2 Visual alerts

5.2.2.1 Use of colours principles
X.HF.AG30 Colour | egends
Description: Colour should not be used to substitute for wmitegends
Source: National Air Traffic Services, 1999
X.HF.AG31 Colour bright ness |
Description: When colour is used to emphasize information,htfightest colour should be used for the
most important information
Source: DOD HCISG V2.0, 1992
X.HF.AG32 Number of levels on coloured displays
Description: Due to the relationship between brightness anducpbh maximum of two luminance levgls
should be used for coding on coloured displays
Source: National Air Traffic Services, 1999
5.2.2.2 Brightness / intensity coding
X.HF.AG33 More than one brightness level
Description: When two brightness levels are used to code irdtion, the higher brightness should apply
to the more critical information, and the lowerdhtiness to the less critical information
Source: National Air Traffic Services, 1999
X.HF.AG34 Revers e video
Description: Reverse video (for example, brightness inversstrguld be used to highlight critical items
requiring user attention, and return to a normagttness when the user has responded
Source: CTA, 1996
X.HF.AG35 Validation
Description: Before the appropriate auditory signals are inooafed into the system, they should |be
tested and evaluated for usability and suitabitityn an operating point of view
Source: Ameritech Services Inc., 1996
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5.2.3 Auditory alerts

X.HF.AG36 Avoid negative consequences
Description: Auditory signals should not result in user or @er confusion, errors, or inefficiencies (in
response
Source: Ameritech Services, Inc., 1996
X.HF.AG37 Compatible with environment
Description: Auditory signals should also be compatible with #toustical environment of the controller
Source: MIL-STD-1472F, 1999
X.HF.AG38 Validation
Description: Before the appropriate auditory signals are inomfed into the system, they should |be
tested and evaluated for usability and suitabitityn an operating point of view
Source: Ameritech Services Inc., 1996
5.2.3.1 Number of signals
X.HF.AG39 Number of audio s ignals for absolute identification
Description: When absolute identification is required, the nembf signals to be identified should not
exceed four
Source: MIL-STD-1472F, 1999
5.2.3.2 Differentiation of signals
X.HF.AG40 Differentiation from routine signals
Description: Audio alarms intended to attract the user's atierto a malfunction or failure should e
different from routine signals such as bells, bugzeandom noises generated by [air
conditioning and other equipment and normal openatioises
Source: MIL-STD-1472F, 1999
5.2.3.3 Signals meaning
X.HF.AG41 Established sig nals
Description: Established signals should be used provided they cmmpatible with the acoustjc
environment and voice communication systems
Source: MIL-STD-1472F, 1999
5.2.34 Periodicity
X.HF.AG42 Inte rmittence
Description: Auditory signals should be intermittent rathenmtltantinuous
Source: MIL-HDBK-761A, 1989
5.2.35 Frequency
X.HF.AG43 Frequency range
Description: | The frequency range of a warning signal shouldésveen 200 and 5,000 Hz, preferaply
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between 500 and 3,000 Hz

Source: MIL-STD-1472F, 1999

5.2.3.6 Intensity (loudness)

X.HF.AG44 Exceeding ambient noise

Description: Auditory signals should exceed the prevailing anbinoise level by at least 10 dB(A) jor
any maximum sound level with a duration of 30 selsoby at least 5 dB(A), whichever |is
louder, without exceeding 115 dB(A)for emergengynais or 90 dB(A) for other signals

Source: MIL-STD-1472F, 1999; NUREG-0700, 1981

X.HF.AG45 Maximum intens ity

Description: The intensity of evacuation and emergency sigsaisuld not exceed 115 dB(A). The
intensity of other signals should not exceed 90AJB(

Source: MIL-STD-1472F, 1999; NUREG-0700, 1981

5.2.3.7 Acknowledging signals

X.HF.AG46 Automatic and manual shutoff

Description: If an audio signal is designed to persist as lam@ contributes useful information, a shutpff
switch controllable by the user, the sensing meshanor both, should be provided
consistent with the operational situation and pamnsbsafety

Source: MIL-STD-1472F, 1999

5.2.4 Designing windows

as

ify

ild

5.24.1 General
X.HF.AG47 Obscuring critical information
Description: Critical information should not be obscured durivigdow resizing
Source: CTA, 1996
X.HF.AG48 Standard management of windows
Description: The management of a window, open, close, minimizimize, restore, move, resizing
well as should be consistent with the standard swnthanagement.
Source: DON UISNCCS, 1992 (modified) ; ATC (FAA) HF Cheddli
5.2.4.2 Window states
X.HF.AG49 Controller Operatio ns
Description: The controller must be able to open, close, mimgnmaximize, restore, move and icon-
windows).
Source: ATC (FAA) HF Checklist
X.HF.AG50 Open Win dows
Description: An open window should be capable of receiving trfpam the system or user, and sho
be completely visible on the screen at the tinie @pened and when it is active
Source: UISNCCS, 1992
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5.2.4.3 Window component

X.HF.AG51 Standard window component

Description: Definition of a scrolling bar (use, managementrimvindow, type of windows should he

consistent with the standards windows component.
Source: ITWP, 2007
End of document
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