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SUMMARY

Under this Agenda Item any other matters of interest within the Group's Terms of
Reference will be considered.

The Aeronautical Information Exchange Model (AIXM) and the related Aeronautical
Information Conceptual Model (AICM) contain hundreds of entities, data types, and
relationships used to represent aeronautical data. AICM and AIXM were originaly
developed by EUROCONTROL to aid in standardizing data exchange and aeronautical
products within the European States. The models are primarily based on ICAO
requirements for international aeronautical data exchange (Annex 15 to the ICAO
Convention) and on industry standards such as ARINC 424. AICM and AIXM's adoption
within State aviation agencies means that aeronautical data providers and consumers are
amost certain to encounter AIXM in the near future. This paper provides an overview of
the AICM and AIXM structure. AICM and AIXM may be divided into six concepts—
Airspace, Services, Fixes, Routes, Aerodromes and Procedures. We discuss how AICM and
AIXM are the foundation for modernizing and improving Aeronautical Information
Management (AIM)
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1. Introduction

1.1. Harmonization of aeronautical data both internationally and within a State's aviation
system is an important goa that will significantly improve the safety and accuracy of air traffic. Figure 1
illustrates atypical aeronautical data chain [6] (RTCA [6] terminology for the data chain stepsis included
parentheticaly in the diagram). The data chain describes how aeronautical data moves from its
origination to end-use. Within the United States Federal Aviation Administration (FAA), aeronautical
data is originated, stored, charted, published, integrated and analyzed in many FAA divisons.
Historically, each FAA division is responsible for maintaining the currency and accuracy of the divison’'s
instance of the aeronautical data. Today the data transmission steps illustrated by the arrows in Figure 1
are fragmented and can involve repeated human data entry and validation steps.
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Figure 1. Example Aeronautical Information Data Chain

12 Progress towards the goa of a fully integrated aeronautical information management system
requires a consistent mechanism for aeronautical information exchange between data providers, stewards
and distributors both within the aviation authority as well as to externa aviation data users (such as
commercia aviation data consumers and providers).

13. To address the need for a common understanding of aeronautica data, EUROCONTROL
developed the Aeronautical Information Conceptua Mode (AICM). AICM describes the entities,
atributes, relationships and rules that make up aeronautical information. AICM is based on:
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ICAOQ (International Civil Aviation Organization) standards and recommended practices
(SARPS)

Data concepts contained in Aeronautical Information Publications (AIPs)

Industry standards such as ARINC 424 (mainly for encoding instrument approach and
departure procedures)

14. Following AICM, EUROCONTROL developed AIXM, the Aeronautical Information
Exchange Modd. AIXM isan XML-based instance of the AICM: AIXM includes XML schemas as well
as operationa rules that define how to exchange aeronautical information as XML documents. The
current verson 4.0 of AIXM is a mature XML language that is implemented as pat of the
EUROCONTROL’s European AlS (Aeronautical Information Services) Database (EAD) [4].

15. In 2003 the United States, represented by the FAA and the Nationa Geospatia
Intelligence Agency (NGA), adopted AICM/AIXM as a common format for aeronautical data exchange.
Within the United States, AICM/AIXM is being increasingly used as the foundation for data exchange
and AIM modernization. NGA is and will be using AICM as input to their aeronautical database and
AIXM as an exchange language with other State agencies. The FAA has used AIXM as the foundation
for a Temporary Flight Restriction (TFR) NOTAM standardization and automation system (see
tfr.faa.gov). Japan, Australia and other countries are adopting AICM and AIXM as the core for their
future AIM systems.

16. The United States along with EUROCONTROL and others are recommending that ICAO
adopt AICM and AIXM as the international aeronautical data exchange standard.

17. As aresult of this international standardization effort, the aviation community is certain
to encounter AICM and AIXM with increasing frequency. In the next part of this paper we provide a
technical overview of AICM/AIXM and identify resources for additiona information. The next three
sections cover:

AICM and AIXM structure

Introduction to AICM/AIXM data concepts

AICM/AIXM future

1.8. Following the technica description of AICM/AIXM we discuss the effect of
AICM/AIXM on AIM.

2. Discussion

2.1 AICM and AIXM Structure

211 The conceptual model (AICM) describes entities, attributes and relationships in six

aeronautical concept areas:
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Concept Area Description

Aerodromes & Represents a defined area used for takeof f, landing and surface

Heliports movement operations of aircraft and helicopters. This conceptual

area includes runways and equipment used for departure and
arrival operations (such as landing lights) as well as information
about ground services and facilities.

Airspace Entities for representing three-dimensional regions such as air
traffic control sectors, international flight information regions
(FIRs), military operating areas (MOAS) and other airspace.

Fixes L ocations within the airspace system, which may be defined
geographicaly or in relation to ground based navigationa
equipment such as a VHF Omni-directional Radio Range beacon
(VOR). Fixesare used to describe air traffic routes, approach and
departure procedures.

Routes Represents a path through the en-route airspace using a set of
significant points. Within the United States this includes Jet and
Victor routes. The concept aso includes a model for routing
restrictions, such as those contained in | etters of agreements
between control centers.

Procedures Termina routes such as instrument approach procedures,
departure procedures and standard terminal arrival routes. The
procedures data concept areais based on the ARINC 424
specification and it includes entities for defining flight legs, turns
and other entities for directing the flight path into and out of
terminal areas.

Organizations & Generic entities used to represent organizations, units and

Services services within the airspace system. This data concept areais
used, for instance, to represent weather briefing services that may
be located within an en route control center.

212 Figure 2 illustrates the entity-relationship diagram that is used to specify AICM by
showing a subset of the aerodrome data concept area. Entities like AD_HP and RVY are used to
represent major aeronautical features. Here, AD_HP represents an airport and/or heliport and RWY isthe
airport runway. Each entity includes attributes, which are data that describes the entities. In Figure 2
code Type is one attribute under the AD_HP entity. The code _Type attribute specifies whether the
AD_HP entity isan airport, heliport or combined airport/heliport.
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2.1.3 In the entity-relationship diagram, relationships are
indicated by lines connecting entities. Solid lines represent ¥ Ap Hp
mandatory relationships and dashed lines are optional. ~

Relationship multiplicity is shown using “crow’s feet” at the '(I:Iode_Type
end point of the relationships. In Figure 2 the relationship
between the AD_HP and RWY entitiesis as follows:
An AD_HP entity may optionally have one or more having
runways associated with it. :
A RWY entity must be situated at a single airport :
AD_HP | situated
2.1.4 In addition to the entity-relationship diagram, AICM

describes data value domains and data validation rules. Data | RWY
value domains specify permissible vaues for the attributes.
For example, AD_HP code Type must be AD’, ‘AH’ or ‘HF,
which trandate to aerodrome only, aerodrome/heliport and
heliport only, respectively. Data validation rules provide
congtraints on relationships and attributes. For example, RWY
cannot be associated with an AD_HP of code Type = AH
(trandlated, this rule specifies that heliports don’t have runways). Figure 22 Example AICM
Entity-Relationship Diagram

215 AIXM isan ingtance of the AICM, codified as a set of related XML Schemas. As shown
in Figure 3, AIXM includes the AICM data values, features or entities as well as AIXM messages within
the schema set. Because of limitations in the XML Schema (xsd) language, most of the business rules
governing relationships and attributes are not coded into the XML Schem

216 The AIXM feature is the basic unit of information in AIXM. AIXM features are derived
from the AICM entities. Featuresinclude airports, runways, and navigational aids. Features contain
attributes and relationships. Within AIXM several conventions are used to define and describe features,
attributes and relationships:

S .
vr-yN - g
Rules 1 4%
Rules governing
mandatory : >

attributes and

relationships - '
Data values Features Messages

Codes, valid units, Representations of Exchange
ranges, domain entities within the messages for
values aeronautical transmitting
environment changes or full
exports

Figure 3: AIXM Schemas. An Instance of AICM

! Thisis situation is expected to improve in future rel eases, through the use of complementary schema languages,
such as Schematron (http://www.schematron.com)



AISIMAP/SG/9 - IP/06

-6-
AIXM Convention Description Examples
Feature Names Features are named using three- Runway: <Rwy>
character abbreviations based on VOR: <Vor >
ICAO abbreviations.
Feature attributes Attributes names include their data Runway length:
type in the name and the value <val Len>5000
domains and types are defined in </val Len>
the AIXM data types subschema.
Feature identification Features are identified using Runway ID:
natural keys. Natural keys were <Rwy Ui d>
chosen for feature identification <AhpUi d>
because AIXM is designed to be <codel D>
used for agronautical data o Lﬁ"";{ ggde' =
exchange between loosdly coupled <t xt gesi o>
systems. Feature unique IDsaso 22L</ t xt Desi g>
include an optional computer </ Ry Ui d>
identification string. The feature
ID isrepresented using a XSD
complex type whose name
includes the “Uid" suffix.
Feature relationships Relationships are created by In the <Rwy Ui d>
including a feature’ s natura key example above the
into the related feature. runway is related to the
airport by including the
<AhpUi d> in the
runway natural key.

217 In AIXM, aeronautical information is exchanged using AIXM messages. Currently,
AIXM supports two types of messages.

<AIXM -update>for transmitting aeronautical data changes used to update previously
exchanged data.

<AIXM -snapshot> for transmitting a version of aeronautical datathat isvaid at a specified
date.
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organizing updates be repeated within a updated
group features

Figure 4: <Al XM-Update> Message Structure

218 The <AIXM-update> message structure is shown in Figure 4. Elements in the update
structure are defined in the table below:

<AIXM-update> Definition

sub-element
Group

Optionaly used to organize aeronautical data updates into updates
related to a common effective date and cause. The <Group>
element includes optional attributes for specifying a‘Name’ and a
‘subName.” An AIXM update may contain one or more Group
elements. A Group element contains zero or more sets of New,
Changed or Withdrawn aeronautical features.

New Contains data for a new aeronautical festure such as a new runway
at an airport.
Changed Contains data about a change to an aeronautica feature. This

includes changes in the feature attributes as well as changes in the
feature’ s natura key. Examplesinclude anew frequency at an
arport or achangein the location of aVOR. When afeature is
changed, the ruleis that all attributes of the feature must be
included in the Changed message. The changed feature attributes
can be optionally tagged by specifying the ‘chg’ xml attribute.

Withdrawn Contains data on aeronautical features that are deleted from the
data set. For example an obstruction that no longer exists.

219 In addition to these rules, AIXM includes special rules covering the order and
interpretation of multiple New, Changes and Withdrawn messages on the same aeronautical data features.
Details of these rules can be found in the AIXM Primer reference given in the references section [3].

2.1.10 The <AIXM-snapshot> message contains a dump of agronautical datavalid at a
particular time. Attributes in the <AIXM-snapshot> element are used to record creation date, effective
date, origination and version.
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2.2 Introduction to AICM/AIXM data concepts
221 In this section we summarize the six data conceptua areas by presenting an example of

the data concept in each area and discussing the major AICM and AIXM features represented in the
illustration.

Airspace concept

2.2.2 According to the AICM Manual [1], “Airspace is a generic entity representing varioudy
‘regions (ICAQO and otherwise), ‘areas’, ‘ zones', ‘ sectors (elementary and/or consolidated)...”
Basically, the airspace concept can be used to represent any three dimensional geographic space. Within
the context of the FAA, we might use airspace to represent an air traffic control sector, an en route control
center boundary, amilitary operating area or atemporary flight restriction.

Airs Air Border

AICNI:pAaiI(':SepaCE (19 * ol = Alcwlszp;(rfpa:e %(ce)rder

AlXM: <Ase> STINSOM Munl Class O ’:" AIXM: <Abd>

Airspace defined by an upper Horizontal border of the
and lower altitude boundary. airspace.

Derived Geometry
alcm: Airspace Derived
Geometry

AlxM: <Adg=> o BKF
Defines relationships between

airspace. For instance

aggregation of airspace parts

into an airspace.

Airspace Vertex
alcm: Airspace Vertex

AlXM: <AVX>
Location along airspace
border.

KELLY AFE Class D *:‘:f

. . Geographical Border
Airspace Timesheet AlcM: Geo. Border
AICM: ° = ’

: : Geo_Border_Vertex
Airspace_Timesheet [ L —
T AlXM: <Gbr>, <Gbv>
AIXM: Airspace border following a
Operating hours for the geographic border (e.g.,

airspace. coastline)

Working Days
8 to 5 PM

Figure 5: Airspace Concept

223 Figure 5 illustrates two Class D airspacesin the United States. The airspace on the left is
the Class D for Kelly Air Force Base while the airspace on the right is the Class D airspace for Stinson
Municipal Airport Class D. Within AIXM and AICM any 3D airspace definition is modeled as an
AIRSPACE feature. The AIRSPACE feature can define a simple airspace polygon made from an atitude
range and a horizontal airspace border or the airspace might be a complex combination of more primitive
airspace definitions.

224 In this example, The Stinson Class D airgpace could be built from two primitive
AIRSPACE objects: a large circle and then a smaller circle that is subtracted from larger circle. The
operation of subtracting one primitive AIRSPACE from another is defined in the DERIVED
GEOMETRY object. The AIRSPACE BORDER object is made from a sequence of AIRSPACE
VERTEX objects. Each AIRSPACE VERTEX object defines a geographical point and a path towards the
next AIRSPACE vertex. The paths between AIRSPACE VERTEX objects can be grest circle (Straight
lines), arcs or rhomb lines.
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225 A GEOGRAPHIC BORDER object is used to define a known geographical/political
border like a state boundary or ariver course.

226 Finally, all airspaces have an AIRSPACE TIMESHEET associated with them. The
timesheet gives the operating hours for the airspace.

| Fix concept

2.2.7 The fix conceptual area defines points in space used for navigational and air traffic
control purposes. An abstract concept called “Significant Point” is defined by ICAO as a “specified
geographical location used to define an ATS route, the flight path of an arcraft or for other
navigation/ATS purposes.” [1] Within the abstract concept of Significant Points are those points marked
by aradio navigation aid and those points that are not marked by a navigational aid. In this document, the
general term NAVAID is used to represent points marked by the site of a navigation aid. NAVAIDS
include VOR, DME, TACANSs and others. The phrase “Designated Points’ is used to represent locations
that are not sited at a NAVAID.

NAVAID Limitation
alcM: VOR Limitation,
TACAN Limitation

Axm: <VIn>, <TIn>
Coverage limitations of the
NAVAID.

VOR
Alcm: VOR

AlXM: <Vor=>
Defines the VOR equipment
and location.

mtli:iLl‘l.i-:M% Angle Indication
alcv: Angle_Indication

Axv: <Ain>
Angle from a NAVAID to a
significant point.

TACAN
Alcm: TACAN

AlxXM: <Tcn>
Defines the TACAN equipment
and location.

Designated Point
alcv: Designated Point
Axv: <Dpn>

A significant point not marked
by a NAVAID.

NAVAID Timesheet N
Alcm: Timesheet

AlxM: <Vitt>, <Ttt>,
<Dtt>

Operating hours for the
NAVAID.

Working Hours
Weekdays 8 to 5 PV

Distance Indication
AICM:

Distance_Indication

Alxv: <Din>
Distance from a NAVAID to a

significant point.

Figure 6. Fix Concept

228 Figure 6 illustrates a NAVAID caled BVT, which happens to be a TACAN collocated
with a VOR (in FAA terminology this would be caled a VORTAC). The BVT NAVAID has specific
performance limitations outlined by the purple and yellow volumes. Within 5 nm of BVT there is full
coverage from O to FL300, but from 5 to 15 nm from BVT thereis a gap in coverage between the 355 and
25 degreeradias. The coverage definition istermed a LIMITATION.
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229 NAVAID TIMESHEETS are used to model the working hours for the BVT NAVAID -
from 8:00 AM to 5:00 PM on weekdays.

2210 In addition, this diagram shows a point in space caled BVTO075015; this is a
DESIGNATED_POINT. A DESIGNATED_POINT represents a waypoint and is a speciaization of the
SIGNIFICANT_POINT. In the example, the designated point can be defined as an angular reference
(caled ANGLE_INDICATION) from the VORTAC and a distance (called DISTANCE_INDICATION)
from the co-located TACAN.

Airport concept

2211 The Aerodrome and Heliport data concept area is a complex area describing the makeup
of airports and heliports. Within this concept area are definitions of airports, runways, final approach and
takeoff areas, aprons, taxiways and lighting systems. Figure 7 highlights some of the magjor features of
the Aerodrome domain. Thisillustration is not exhaustive.

Obstacle at Airport

Aerodrome and Heliport AICM:

alcm: AD_HP

AlxmM: <Ahp>
Defines the airport or heliport and
provides general information.

Runway
alcv: RWY

AD_HP_OBSTACLE

Axm: <Aho>
Obstacle at an airport

AlXM: <Rwy>
A runway at an airport.

Airport Timesheet
alcm: TIMESHEET

AlxmM: <Aht>
Operating hours of the airport

Apron

aicm: APRON

AlXM: <Apn>

Locations where aircraft park and

passengers enter and exit the
aircraft.

Taxiway
alcm: TWY
AxM: <Twy=>

Fixed path used by aircraft to
travel to and from a runway.

Runway Direction
aicm: RWY_DIRECTION
xv: <Rdn>

efines runway direction,
approach lighting and thresholds.

1
Continuous

Figure 7: Airports and Heliports Concept

2212 The example illustrates the Beaumont-Port Arthur (BPT) airport located in southeastern
Texas. Theoveral airport is represented with an AD_HP feature that captures information on the airport
name, type and location. The AD_HP has relationships to the major components of the airport. The
airport includes RUNWAY'S and each runway has two RUNWAY DIRECTIONS. The runways are
connected to each other and the other airport facilitiesvia TAXIWAY S. The APRON defines areas of the
airport where passengers enter and exit the aircraft. Significant vertical obstructions are identified by the
OBSTACLE feature and these can be linked to the airport in genera or associated with a specific
takeoff/landing direction on a runway or final approach/takeoff areas (FATO). Finaly the airport has
associated operating hours. In this case, BPT airport operates continuoudly (encoded as ‘H24' in AIXM).
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Services concept

Service
Alcv: SERVICE

AlXM: <Ser>
F Va = A service provided by a unit.

Organization A Ve
Alcv: ORG_AUTH J

axv: <Org=>
Organization authority

Frequency
Agdress alcm: FREQUENCY
AICM: [ AIXM: <qu>
ORG—AUTH—ADDRESS I 4 i Frequency(ies) on which the
UNIT_ADDRESS 4 - service is provided
Aixv: <Oaa>, <Uas>
Address of an organization or
unit.
/] .
ur@J i
s

\_‘

Unit

aicm: UNIT

Axv: <Uni>

Unit within an organization

I Working Hours Timesheet

ﬁa?:omatlon Weekdays 8 to 5 PM alcm: Timetable
ORG_AUTH_ASSOC AlxM: <Ftt>, <Stt>

o = Operating h f

UNIT_ASSOC LS s
Aixm: <Oas>, <Uac>
A parent-child relationship
between units or organizations.
Figure 8 Services and Organization Concept

2213 The services data concept area is used to describe organizations, divisions, units and the

services that they provide. Services can be explicitly connected to other aeronautical element such as
airspace, airports, procedures and routes. Figure 8 shows amodel of an air traffic control service located
at aFedera Aviation Administration en route facility. The FAA isthe parent ORGANIZATION for the
En Route Control Center UNIT. Both UNITS and ORGANIZATIONS can have addresses and
associations. A sample association is shown for the En Route Control Center where the Flight Service
UNIT may be a child of the en route UNIT. The En Route Control Center will have many SERVICES,
one of which is air traffic control services. These services may include FREQUENCIES and operating
hours.

Route concept

2214 The Routes data concept area is used to define an en route route.  Within the United
States, this includes jetways and victor airways used to traverse the en route airspace structure. Note,
approach procedures and departure procedures are modeled separately in the procedures data concept
area. The example in Figure 9 shows a part of J101, which is a north-south route in the central United
States. The ROUTE is made up of a series of SIGNIFICANT POINTS; for smplicity, only the
NAVAIDS that make up the route are shown in this example. Pairs of joined SIGNIFICANT POINTS are
cadled ROUTE SEGMENTS. A ROUTE SEGMENT can include atitude limits and a width. Each
segment can have a complex usage of flight level and operating hours. In this case the ROUTE
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SEGMENT between GRB and BAE has a timesheet indicating that the SEGMENT USAGE is weekdays
between 8 and 5 PM.

Enroute Route
aicm: EN_ROUTE_RTE S

Alxv: <Rte>
An enroute route Significant Point

AICM:
SIGNIFICANT_POINT
AIXM: various, see

Fixes
A point used to define the

Route Segment Use

Alcm: RTE_SEG_USE start or end of a route
AlXM: <Rsu> segment.
How the route segment is H
used. Operating hours, flight -.-'ﬁ
levels Route Segment
alcm: RTE_SEG
Axm: <Rsg>
Route Segment Timesheet : .“(, A portion of a route, defined
AICM: 4 by two consecutive significant
RTE_SEG_USE_TIMESHEET [P,

AIXM: <Rst> b
Operating hours for the route segment Worklnngours
‘ Weekdays 8 to 5 PM

Figure 9: Enroute Routes Concept

2215 Not shown in this diagram is the concept of traffic flow restrictions. These restrictions
can betied to route segments and are used to restrict traffic aong the route based on complex criteria such
asaircraft type or city pair.

Procedures concept

2216 The Procedures data concept area defines instrument approach procedures (1AP),
departure procedures (DP) and standard termina arrive routes (STAR). AIXM uses the ARINC 424
standard as the basis for the data model used to represent proceduresin AICM and AIXM.

2217 The example in Figure 10 shows a conventiona NAVAID-based procedure (IAP) to
runway 34 a the Beaumont-Port Arthur (BPT) airport in southeastern Texas. For this example the
procedure is assumed to be active from 8 AM to 5 PM weekdays and this s modeled as a time sheet in
the IAP USAGE. The procedure includes 3 PROCEDURE LEGs starting at the SBI NAVAID. For
instance the final PROCEDURE LEG goes from BAXTR to the decision dtitude (DA) at which point the
pilot must determine whether to land or take the missed approach to PEVET. Each PROCEDURE LEG
is defined by aleg type, eventually associated with a significant point. Decision altitudes are modeled in
the OBSTACLE CLEARANCE ALTITUDE entity.
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VOR/DME RWY34 (S-34)

PEVET

1AP v« MAP Obstacle Clearance

alcM: 1AP P 1700 Altitude

Axm: <lap> = aicm: OCA_OCH

Instrument approach e AlXM: <Ooh>

procedure 4 Minimum obstacle clearance
- L altitude for aircraft categories.

BFT ;o

— L:Z';‘QSSAGE 4 CatABCD DA=440

’;:)C(:j e Cat E DA = 440 Procedure Leg

Instrument approach ' FAF aicm: PROCEDURE_LEG

procedure usage and operating BAXTR AIXM: <P|g>

hours. m Path along the approach

procedure.

Significant Point
AICM:

SIGNFICANT_POINT

Axv: <Ndb=>,
<Vor>,<Dpn>, <Tcn>
k:ﬁ-hl Points used to define procedure

legs.
Working Hours c9°

Weekdays 8 to 5 PM

Figure 10: Procedures Concept

2.3 AICM/AIXM future

231 Although AICM and AIXM are mature, proven data exchange models, both models
continue to evolve in response to changes in aeronautical information system management goals and in
response to user needs. Potentiadd AICM and AIXM changes are selected based on general applicability to
the international aviation community and adherence to standards. It is recognized that local extensions of
AICM and AIXM may be required to meet State or system specific needs.

232 EUROCONTROL has organized a change control board (ACCB) for proposing,
reviewing and implementing AICM and AIXM changes. The Eurocontrol ACCB works in close
cooperating with international organizations and there are plans to submit AICM and AIXM for ICAO
standardization in the near future. Currently the ACCB is compiling change request for AIXM 4.5 due to
be released September 2005. AIXM 4.5 s dated to include changes, such as:

Better procedure model for conventional and RNAV procedures
New obstacle model in compliance with ICAO Amendment 33 to Annex 15
Modifications to the traffic flow restriction model
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Updates to lists of values based on lists consolidated from United States and ICAO data
sources

Model for VFR Routes

Genera extensibility model

2.33 In addition to these changes for AIXM 4.5, research and analysis is being completed to
more closely aign AICM and AIXM with ISO 19100 series standards (standards for geographical
information systems). In particular, AIXM is being enhanced to support GML (Geography Markup
Language). GML is an international standard for representing geometry. Adopting GML into AIXM
means that AIXM will be accessible using awide range of tools and services that are already compatible
with GML (see www.opengis.org).

234 AIXM version 5 is planned for 2006. The goa of AIXM 5 isto extend the AIXM model
to support temporary changes to aeronautical data. Today, temporary aeronautical data changes are
managed as Notice to Airmen (NOTAMs). NOTAMS are text-based messages that describe changes
such as aeronautical system usage, operating hours and condition. The current NOTAM system is based
on legacy teletype distribution systems and there is no connection between aeronautical data publications
(such as a chart) and the NOTAMS. It isup to the NOTAM recipient to manually combine the permanent
aeronautical data with the NOTAM information to obtain a current view of the airspace system.
Integrating NOTAMsinto AIXM and AICM would improve aeronautical data distribution and accuracy,
resulting in a safer aviation system.

24 AICM and AIXM: A foundation for AIM
24.1 AICM and AIXM are enablers for i )
modernizing and internationaizing AIM. To | AR

understand where we are trying to get to in AIM,

consider where we are today. As shown in Figure 11, I”XT‘T' %

today we produce a lot of great aeronautical products: e

charts, maps, terminal procedure plates, but, in general, TN

each product is produced in its own isolated process, Product A

with sparate data stores and independent production

steps. There is little connectivity and/or consistency S

between products. 47—4@\ -
Lv-'_# 7 |

242 Since our aeronautical products come If @fj: |

out independently, we leave it up to the user to RS

assemble the products into a complete picture of the

airspace system. A good example of this is our Data/Division Product B

aeronautical publications and our NOTAMS. In o

today’s environment it is up to the user to manualy 7 N2

synchronize the publication and NOTAM information | 3

into a comprehensive picture of the aviation system.

Product C

Data/Division

Figure 11: Current Product-centric
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243 The god is to move towards a data-centric AIM environment where we create aviation

products from a consistent set of aeronautical data. A common exchange standard such as AIXM
provides the “glue’ that makes it possible to integrate the existing diverse set of agronautical datainto a
virtually integrated system as shown in figure 12.

244 The data-centric approach has important safety and cost benefits. We improve aviation
safety by:

Providing a consistent view of aeronautical data
Providing more timely updates.

245 The data-centric approach and common data standards a so reduce costs by:

Consolidating common transformation infrastructure
Increasing opportunity for reuse
Increasing opportunity to use commercia products

25 Conclusions

251 Comprehensive aeronautical data models and exchange mechanisms are needed to
improve the quality, completeness and timeliness of the international community’s aeronautical
information systems. EUROCONTROL’s AICM and AIXM provide a standards-based approach to
modeling and transmitting aeronautical data.

252 AICM and AIXM are organized into 6 conceptual areas. Aerodromes, Fixes, Airspace,
Services, Procedures and Routes. Aeronautical data is represented using entities, attributes and
relationships. AIXM defines features and messages for exchanging snapshots and updates of aeronautical
datausing XML.

253 Today, EUROCONTROL is usng AICM and AIXM as pat of the European AIS
Database (EAD) system. The United States is developing systems and tools that incorporate AICM and
AIXM. AICM and AIXM’s growing use internationaly, including its recent adoption by the United
States, means that data originators and consumers are certain to encounter AIXM in the near future.
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