
1

1

AIXM 5 Public Design Review
February 7-8, 2006
Washington DC

Approach 
Procedures 
Draft Proposal

Barb Cordell

The purpose of this presentation is to provide an overview of the Aeronautical 
Information Conceptual Model for Approach Procedures.
In this briefing, we’ll work our way through the UML model discussing the concepts 
and the major data element.  
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What is an Approach Procedure?

(FAA) Approach procedures are identified as the functions 
for predetermining safe and practical methods of 
navigating aircraft that prescribe intended flight tracks, 
operational altitudes, and minimums.

(ICAO) A series of predetermined maneuvers by 
reference to flight instruments with specified protection 
from obstacles from the initial approach fix, or where 
applicable , from the beginning of a defined arrival route to 
a point from which a landing can be completed and 
thereafter, if a landing is not completed, to a position at 
which holding or en route obstacle clearance criteria 
apply.
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AICM  

RNAV Nav aidSy stem

FixWing

LandingSy stem

TransitionLeg

transitionId
ARINCSequenceNo

<<complexProperty >>

MinimumSaf eAltitude
<<f eature>>

Emergency Saf eAltitude
<<f eature>>

TLOF
<<f eature>>

FATO
<<feature>>

Runway Direction
<<f eature>>

SafeAl titude

TerminalArriv alArea
<<f eature>>

Aerodrom eAltimeter
<<complexProperty >>

ApproachSegment
<<f eature>>

Guidanc eSyst em
guidanceTy pe

<<f eature>>

<<XOR>>

AerodromeHeliport
<<feat ure>>

altimeterServing

LandingArea

0..10..1
0..10..10..30..3

 

<<query >> Area

0..20..2

<<XOR>> 1..31..3

<<XOR>>

MissedApproachGroup
missedApproachDescription : txtDescr
parentheticalDescription
heightAbov eMissedApproachSurf ace
MAgeometries?

<<group>>
11

<<query >>

CirclingArea
<<complexProperty >>

Timesheet

t imeRef erenceC ode : codeTim eRef
v a lidStart Date : dat eMonthDay
v a lidEndDat e : dateMonthDay
s tar tDay Code : codeDay
endDay Code : codeDay
s tar tTim e :  t ime
relativ eSt art Time : tim eLap
int erpret ationSt art Time : codeCombTim eEv ent
endTime : tim e
relativ eEndTime : timeLap
int erpret ationEndTime : codeCom bTimeEv ent

Timetable
workHoursC ode : codeTy peTimeTable
rem ark  :  t xtRm k

1..*
+composedOf

1..*

InstrumentApproachProcedure
approachPref ix
approachMultiple
approachDesignator
copterCode
circlingCode
aircraf tCategory
transitionId
ILSCategory
aerodromeHeliportServ ed : codeYesNo
requiredNav igationPerf ormance : codeRNP
communicationFailureDescription : txtDescr
routeTy pe : codeTy peIap
transitionAltitude : v alDistVer
transitionFlightLev el : v alFl
remarks : txtRmk
obstacleClearanceAltitude
GNSSChannelNumber

<<f eature>>

1.. *1..*

+has

1.. *

+used

1..*

0..*
+prov idingGuidance

0..*

<<query >>

11

isPrimary

<<query >>

0..*0..*
services

<<query >>

+landingAt

<<query >>

+protects

<<dy namic>>

1

+def ines

1

<<dy nam ic>>

+hasExtension

<<dy namic>>

1..*
+hasGeometry

1..*

1

+operatesAccordingTo

1
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AIXM 

?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v4.4 U (http://www.xmlspy.com) by Barbara Cordell (DOT/FAA/AJW313A>
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified"

<xsd:include schemaLocation="D:\schemas\barb aixm\AIXM-DataTypes.xsd"/>
<xsd:include schemaLocation="D:\schemas\barb aixm\AIXM-AVN-DataTypes.xsd"/>
<xsd:element name="Holding" type="HpnType">

<xsd:annotation>
<xsd:documentation>Comment describing your root element</xsd:documentation>

</xsd:annotation>
</xsd:element>
<xsd:complexType name="Holding">

<xsd:annotation>
<xsd:documentation>Holding pattern at significant point</xsd:documentation>

</xsd:annotation>
<xsd:sequence>
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Overview

•Start with a high level overview

•Discuss the naming standards proposed to ICAO

•Briefly walk through different sections of an approach 

•Significant Points and ground references

•Holding

•Terminal Arrival Area (RNAV)

•Minimum Safe/Sector Area and Emergency Safe Area

•Segments

•Circling

•Minimums

Using segments 
Support latest PANS-OPS and TERPs requirements for RNAV procedures  
conventional procedures.
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Missed Approach 
textual 

Description

Minimum 
Safe 

Altitude

Textual 
Circling 
remarks

Segments

Minimums

Holding

Procedure

Significant 
Point
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High Level Overview - Approach

InstrumentApproachProcedure
approachPref ix
approachMultiple
approachDesignator
copterCode
circ lingCode
aircraf tCategory
transitionId
ILSCategory
aerodromeHeliportServ ed : codeY esNo
requiredNav igationPerf ormance : codeRNP
communicationFailureDescription : txtDescr
routeTy pe : codeTy peIap
transitionAltitude : v alDistVer
transitionFlightLev el : v alF l
remarks : txtRmk
GNSSChannelNumber

<<f eature>>

First 6 elements/attributes define the name of the approach procedure.
AerodromeHeliportServed is necessary for charting.  This indicator is used to 
determine if the primary airport is actually an airport on the procedure or is it used 
for publishing the chart.  Example is JFK helicopter procedure. This procedure 
does not service JFK airport but the procedure lies within the boundaries of the JFK 
air traffic management.
RequiredNavigationalPerformance is the lowest navigation performance (RNP) 
required for an aircraft to fly the Instrument Approach Procedure.
GNSSChannelNumber is Global Navigation Satellite System Channel number 
assigned to WAAS (Wide area augmentation system) and LAAS (Local area 
augmentation system) procedures
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Proposed Naming Standard
•Two parts to the naming convention

•Attributes common to all approaches

•Attributes based on the type of Approach
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Proposed Naming Standard
Base

Prefix Approach Types Multiple

HI VOR/DME
NDB
RNAV (GPS)

Z

COPTER thru

CONVERGING A
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Proposed Naming Standard
•Runway Landing

Runway
Number Parallel Multiple

1 L (Number)(Parallel)

thru R /

36 C (Number)(Parallel)
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Proposed Naming Standard
•Circling  and Copter Landing

Circling Copter

A 001

thru thru

Z 360
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High Level Overview -Timetable

+composedOf
1..*1..*

Timesheet
timeReferenceCode : codeTimeRef
validStartDate : dateMonthDay
validEndDate : dateMonthDay
startDayCode : codeDay
endDayCode : codeDay
startTime : time
relativeStartTime : timeLap
interpretationStartTime : codeCombTimeEvent
endTime : time
relativeEndTime : timeLap
interpretationEndTime : codeCombTimeEvent

Timetable

workHoursCode : codeTypeTimeTable
remark : txtRmk

1

+operatesAccordingTo

1
InstrumentApproachProcedure

<<feature>>

This concept was introduced in previous versions of AIXM and carries forward in 
AIXM 5.0 but will be GML compatible.
Approach operates according to a time table.  The approach may be available only 
during the day or Monday through Friday.
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High Level Overview - Aerodrome

isPrimary

AerodromeHeliport
<<f eature>>

1

<<query >>

0.. *

services

<<query >>

0.. *
1

InstrumentApproachProcedure
<<feat ure>>

We spoke earlier about the AerodromeHeliportServed attribute.  The primary 
relationship is generally the airport which the approach procedure serves, however, 
an approach procedure can services multiple airports.  We see this with helicopter 
point in space procedures.
The relationship is broken out only to handle the few procedures where the 
approach procedure does not service the primary airport listed.
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High Level Overview – Missed Approach

(6100 when using Denver/Stapleton 
altimeter setting)

AerodromeHeliport
<<feature>>

altimeterServing
AerodromeAltimeter

<<complexProperty>>
11

+usedForParenthetical
MissedApproachGroup

missedApproachDescription : txtDescr
parentheticalDescription
heightAboveMissedApproachSurface
MAgeometries?

<<group>>

1

+defines
InstrumentApproachProcedure

<<feature>>

The missed approach group defines attributes that apply to the entire missed 
approach.

MissedApproachDescription is a textual description of the entire missed approach.  
The missed approach is also defined in segments.
Example:  Climbing left turn to 2500 via heading 070 then climbing left turn to 3700 
direct ODK Vortac and hold.

parentheticalDescription provides a second climb-to-altitude using the least 
accurate altimeter source by adding the difference between the RASS adjustments 
to the climb-to-altitude.  Parentheticals are used when the 40:1 surface penetration 
can not be resolved by other methods.  The instruction:  Climb to 5900(6100 when 
using Denver/Stapleton altimeter setting) then ……..

I’ve listed the altimeter as a separate class but may be represented as an Airport 
service.
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High Level Overview –
Transition and Segment

TransitionLeg
transitionId
ARINCSequenceNo

<<complexProperty>>

InstrumentApproachProcedure
<<feature>>

1..*

1..*1..*

1..*

+has

ApproachSegment
<<feature>>

WABAK
EGYUE

JESKI

CONNU

JIMMY

Segments will be discussed later.  The TransitionLeg is the association between the 
approach procedure and segments.  A segment can be used on multiple transitions.

Transition is an ARINC 424 term.  A transition is a combination of segments that 
take you from the enroute environment or vectored position to the Final Approach or 
the combination of segments defining the final and missed approach.
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High Level Overview – MSA / TAA

0..2

InstrumentApproachProcedure
<<feature>>

+protects

Area

<<XOR>>

0..2

SafeAltitude

Minim umSafeAltitude
<<feature>>

Em ergencySafeAltitude
<<feature>>

1..3

<<XOR>>

1..3

TerminalArrivalArea
<<feature>>

A procedure has protection areas.

The Area is an abstract class that is not implemented and is used to simplify the 
UML model.  Minimum Safe/Sector Altitude and Emergency Safe Altitude are 
features discussed later but or not mutually exclusive.  An approach procedure can 
have both.

MSA/ESA are altitudes depicted on approach charts which provide at least 1000 ft 
of obstacle clearance for emergency use within a specified distance from the 
navigation facility upon which the approach is predicated.  MSA radius distance is 
usually 25 nautical miles.  ESA is 100 nautical miles.

Terminal Arrival Altitudes (TAAs) are associated with an RNAV procedure.  TAAs
are used to transition from the en route to the terminal environment.  TAAs will be 
discussed later as well.
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High Level Overview – Landing Area

<<query>>

InstrumentApproachProcedure
<<feature>>

<<query>>

LandingArea

+landingAt

0..30..3

RunwayDirection
<<feature>>

TLOF
<<featu...>>

0..10..1
0..10..1

FATO
<<featu...>>

Landing Area is an abstract class used to simplify the readability of the UML model.  
It is not implemented.  An Approach is developed to transition the plane from the 
enroute environment of a vectored point in the terminal area to landing.  Normally 
the final approach segment transitions the aircraft to one runway.  In the case of 
parallel runways it can be used for all.  

For helicopter approaches the landing areas are TLOF and FATO.

The touchdown and liftoff area (TLOF) is a load-bearing, generally paved area, 
normally centered in the FATO, on which the helicopter lands or takes off. 
FINAL APPROACH AND TAKE-OFF AREA - A defined area over which the final 
phase of the approach to a hover, or a landing is completed and from which the 
takeoff is initiated. 
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Holding Extensions

•Briefly walk through different sections of an approach

•Significant Points and ground references

•Holding

•Terminal Arrival Area (RNAV)

•Minimum Safe/Sector Area and Emergency Safe Area

•Segments

•Circling

•Minimums
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Significant Point and
Reference for the Significant Point

Refere nce

magneticAngle : valAngleBrg
remarks : txtRmk
maxAuthorizedAltitude : valDistVer
maxAltitudeCode : codeDistVer
referencePointUse
flightDirection

<<feature>>

<<XOR>>

NavaidReference
DMEDistance : valDistHorz
trueAngle : valAngleBrg
MinReceptionAltitudeCode : codeDistVer
MinReceptionAltitude : valDistVer
compassPoint

SimpleLocationReference
distan ce : valDistHorz  

0.. *0.. *

<<query>>

+descibes

Si gni fi cantPoi nt0..1

0..10..1+references

2. References 
Name = ODK

Type = VORTAC

1. Describes 
Significant Point

• Name = WABAK

4. NavaidReference
•DMEDistance = 10 

(uom attr = NM)

3.  Reference
•MagneticAngle = 

010

A significant point is defined by ICAO as "a specified geographical location used to 
define an ATS route, the flight path of an aircraft or for other navigation/ATS 
purposes". 
A point on a procedure can be a named point such as a navaid or fix or it can be 
described by one or more distance(s) and/or radial(s) from a ground point.
An example of a Waypoint (a point used during satellite navigation guided by 
lat/long) is Funny WP or WACKO WP.  This point is not described any further.  A 
couple of examples of points that are named but reference ground objects are 
TULLU / 5.6 DME from ABC Vortac or SMITH INT
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Holding

Ref erence

magneticAngle : v alAngleBrg
remarks : txtRmk
maxAuthorizedAltitude : v alDistVer
maxAltitudeCode : codeDistVer
ref erencePointUse
f lightDirection

<<f eature>>

DurationTy pe
duration : v alDur
durationUom : uomDur

<<DataTy pe>>

HorizontalDistanceTy pe

distance : v alDistHorz

<<DataTy pe>>

SignificantPoint

0..*0..*

+descibes
0..1

<<query >>

HoldingPatternLength
<<DataTy pe>>

11

<<XOR>>

11

<<XOR>>

SegmentGeometry

geometry Ty pe [0..1]
segmentGeometry  [0..1] : GM_Curv eSegment
trapGeometry  [0..1] : GM_Poly gon
sectionNumber [0..1]
trapSlope [0..1]

<<complexProperty >>

HoldingPattern
typeCode : codeTypeHoldProc
valCourse : valAngleBrg
courseTypeCode : codeTypeCourse
turnDirectionCode : codeDirTurn
upperVerticalDistanceCode : codeDistVer
upperVerticalDistance : valDistVer
upperVerticalDistanceUom : uomDistVer
lowerVerticalDistanceCode : codeDistVer
lowerVerticalDistance : valDistVer
lowerVerticalDistanceUom : uomDistVer
speedLimit : valSpeed
speedUom : uomSpeed
speedReferenceCode : codeSpeedRef
remark : txtRmk
description : txtDescr

<<feature>>

1

+uses

1

<<query >>

+hasSpanOf

1..*
+has

1..*

If a holding pattern is used on an RNAV procedure then it will not have a reference 
to a ground based navaid.  If the pattern is flown conventionally it will have a 
reference to a navaid.
The geometry is the holding pattern template.  This is used during Obstacle 
evaluation, flight check and recently been requested for displaying in the cockpit.  
The flight management system will alert the pilot if the aircraft is moving outside of 
the protected area.
HoldingPatternLength is an abstract class.  The length of holding can be defined by 
a time or distance.  DurationType is time and DistanceType is distance.  
Holding with right turn is considered Standard holding.



22

22

Holding

•Significant Point = CEDUK

•Reference = GLL VORTAC

•Typecode = enroute/terminal

•Course = 136

•courseTypeCode = Radial

•Direction = NE

•turnDirection = R

•UpperVerticalDistance = 8000

•LowerverticalDistance = 3000

•Duration = 1

•Significant Point = CEDUK

•Reference = not defined

•Typecode = enroute/terminal

•Course = 318

•courseTypeCode = Course

•Direction = NE

•turnDirection = R

•UpperVerticalDistance = 8000 Ft

•LowerverticalDistance = 3000

•Distance = 4
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Holding Extensions

•Climb in hold

•Reason for non standard holding

•Speed evaluation

•Controlling obstacles
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Terminal Arrival Area

There are three areas that make up an approach procedure terminal arrival; left 
based, right based and straight in areas. TAA lateral boundaries are defined by the 
extension of the left and right base initial segments.

The TAA reference points are the initial approach and/or intermediate fixes.  The 
outer area boundaries are determined by arc radius centered on each of the three 
reference points.

Each TAA / TAA sector is surrounded by a buffer area.  Sectors must provide 
appropriate required obstacle clearance within the sector boundaries and over all 
obstacles within the buffer area.
The straight-in TAA area may be divided radially into sub-sectors. Each sector may 

be further sub-divided by a single stepdown arc centered on the IF(IAF).  The 
minimum size of any straight-in TAA sub-sector that also contains a step-down arc 
shall be no less than 45 arc degrees. The minimum size of any straight-in TAA sub-
sector that does not contain a step-down arc shall not be less than 30 arc degrees.
Left and right TAA base areas may only have step-down arcs, and shall not be 
further divided into radial sub-sectors. 
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Terminal Arrival Area
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Terminal Arrival Area

SectorOfCircle
sectorExtent : GM_Polygon [0..1]
fromAngle : valAngleBrg[0..1]
toAngle : valAngleBrg[0..1]
innerDistance : valDistHorz[0..1]
outerDistance : valDistHorz[0..1]

<<group>>

TAASector
lowerAltitude : valDistVer
upperAltitude : valDistVer
altitudeReference : codeDistVer
altitudeDescription : codeDescrDistVer
scallopAngle : valAngle
remarks : txtRmk
ptRequired : codeNoPT

<<complexProperty>>

1..n

+hasSector

1..n

<<dynamic>>

SignificantPoint

usingForOuterBoundary

TerminalArrivalArea
TAAType : codeTypeTAA
outerBufferWidth : valDistHorz
lateralBufferWidth : valDistHorz
extent : GM_CompositeSurface
buffer : GM_Polygon

<<feature>>

1..n

+taaSectors

1..n

<<dynamic>>

usingForLateralBoundary

TaaType = straight in, left base, or right base
Extent = the collection of the sectors within an area
Buffer = is the extra protection area around each area

When necessary to accommodate terrain diversity, operational constraints, or 
excessive descent gradients, the straight-in, left, and right base areas may be 
subdivided or sectored.
A TAASector can represent:

• an entire Straight-in, left base or right base area if there are no sectors and/or 
stepdowns
• a stepdown area
• a sector
• sections of a sector 
• a stepdown within a sector

SectorofCircle is a grouping of attributes that define the circle.  Within it is the 
Geometry.
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Terminal Arrival Area

•TerminalArrivalArea
•taaType = s,r,l

•Extent = picture of drawing

•Buffer = buffer geometry around 
drawing

•TaaSector – 2
•lowerAltitude = 3200

•Significant Point
•Name = AKUYI

•SectorofCircle
•sectorExtent = geometry of the sector

•fromAngle = 083

•toAngle = 173

•Innerdistance = 0

•outerDistance = 18
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MSA/ESA

SafeAlti tude
alti tudeType : codeSafeAltitudeType
flightDirection : codeFlightDirection
lowerAltitude : valDistVer
upperAltitude : valDistVer
alti tudeReference : codeDistVer
alti tudeDescription : codeDescrDistVer
remark : txtRmk 1

SignificantPoint

Minimu mSa feAlt itude
<<feature>>

1..4
+hasSector

1..4
+hasSector

1

EmergencySafeAltitude
<<feature>>

Saf eAltitudeSectorGeometry

extent : GM_Poly gon
buf f er : GM_Poly gon
buf f erWidth : v alDistHorz

<<c omplex Property >>

+hasSector

1..n

SectorOf Circle

sectorExtent : GM_Poly gon [0..1]
f romAngle : v alAngleBrg[0..1]
toAngle : v alAngleBrg[0..1]
innerDistance : v alDistHorz[0..1]
outerDistance : v alDistHorz[0..1]

<<group>>

+basedOn

1
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Approach Segments

Point out CINEK to RIXAE, obstacles on chart, center point for ARC, descriptions 
for significant points
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Approach Segments

•Define Segment Points

•Point type – start and end

•Fix role – for start (IAF) for end (IF)

•Define WABAK /ODK R-010 10DME

•Define RIXAE/ODK R-228 10 DME

•Define Approach Segment Attributes

0..1

ApproachSegment
phaseCode : code PhaseProc
legT ype : codeTypeProcPath
cou rse : valAngleBrg
cou rseT yp e : codeT ypeCourse
turnDirecti on : codeDirTurn
flyByCode  : codeFlyOve rFlyBy
AltitudeDescription : codeDescrDistVer
upperLimi tAlti tude : valDistVer
lowerLimitA ltitude : valDistVer
vert icalDatum : co deDistVer
vert icalUom : uonDistVe r
vert icalClimbAngle : val Angle
speedLimit : valSpeed
speedUom : uomSpeed
speedReferenceSystem : codeS peedRef
bankAngle : valAngle
remarks : txtRmk
RequiredNavigati onPerformance : codeRnp
aircraftCategory : codeCatAcft
segmentLength : valDistHorz
lengthUom : uom DistHorz
segmentDuration : valDu r
durationUom : uomDur
remark : txtRmk
ptRequired : codeYesNo
leadRadial
flightDirection

<<feature>>

+isRecommenNavaid

<<query>>

0..10..1

<<dynamic>>

0..1

0..1

1

0..10..1

<<dynamic>>

+endingAt
0..1

SegmentPoint
pointUse
pointDesignator
descendInstruction :  
fixError : GM_Polygon
fixRole : codeIapFix
ATCReporting : codeRepAtc
Remark : txtRmk
pointType

<<complexProperty>>

FC, CF and PI leg types will need a recommended navaid. 

FC - from fix on a specified course to a specified distance
CF - specified course to a fix
PI - procedure turn (course reversal starting at a fix)
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Approach Segments

•legType = RF

•CourseType = track

•turnDirection = R

•flyByCode = FB

•lowerLimitAltitude = 1600

•ptRequired = N

Point out CINEK to RIXAE, obstacles on chart, center point for ARC, descriptions 
for significant points
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Approach Segments

•Handled named and unnamed fixes

•But what about segments that end at the 
Glideslope, MAP or Decision Altitude

Recommendation  (Something to ponder)

Add new type of Significant Point

Point designator

standard enumeration list 

Alternative

Legtype
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Approach Segments

ApproachSegment
<<feature>>

HoldingUse
unplannedHolding
remark : txtRmk
holdingUse

<<complexProperty>>

0..*1..*1..* 0..*
HoldingPattern

<<feature>>

•Missed Approach Holding

•In lieu of Procedure Turn

•Arrival Holding
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Approach Segments

ApproachSegment
<<feature>>

1..*+has 1..*

SegmentGeometry
geometryType [0..1]
segmentGeometry [0..1] : GM_CurveSegment
trapGeometry [0..1] : GM_Polygon
sectionNumber [0..1]
trapSlope [0..1]

<<complexProperty>>

geometryType - 40:1, 72:1, MA, Final, etc

segmentGeometry – line

trapGeometry - polygon
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Sidestep and Circling to specific runway

RwyUse
rwyUse

RunwayDirection
<<feature>>

+boundTo

ApproachSegment
<<feature>>

•Relationship use:

•Sidestep
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Segment Extension

PrecisionAltitude
alti tudeType
altitude

PrecisionDistance
distanceT ype
distance

FAAPrecisionSegment
FlightPathAlignmentPoint : GM_Point
FPAPOrthometricHeight
horizontalAlarmLimit
verticalAlarmLimit
thresholdCourseWidth
lengthOffset
geoidHeight
heightAboveElipsoid
CRCRemainder

0..n0..n0..*0..*

FAASegmentExtesion
segmentType
subsegmentType
alternateAltitude
alternateAltitudeDescr
subguidanceType
clockDirection

ControllingObstacle
<<query>> controll ing_Obstacle
obstacleType : codeTypeObs
requiredObstacleClearance : valDistVer
minimumAltitude : valDistVer
minimumAltitudeRounding : valDistVer
allSurfaceClear : codeASC
obstacleBearing : valAngleBrg
obstacleDistance : valDistHorz

<<feature>>

+isAdjustedFor

AerodromeAltimeter
localRemoteCode : codeLocRem
altimeterSourceCode : codeTypeAltimeterSrc

<<complexProperty>>

AltitudeAdjustment
alti tudeAdjustmentType : codeTypeAltitudeAdj
primaryAlternateMinimum : codePriAlt
alti tudeAdjustment : valDistVer
remark : txtRmk

<<complexProperty>>
0..*

+hasAdjustedAltitude
0..*

0..1
+usingAltimeter

0..1

<<query>>

NonPrecisionDistance
distanceType
distance

NonPrecisionSegment
visualDescentPoint : GM_point
VDPCode
MapThldInd : codeYesNo

+has

<<XOR>>

FAAMissedApproachSegment
MAPType
sequenceNo
segmentConnector
startInstruction
endInstruction
instructionRestriction
interimCourseAngle
interimCourseType : codeTypeCourse

+isVisualDescentPointFor

+restrictio nUsing

<<query>>

ApproachSegmentExtension

SignificantPoint

•Precision (FAS 
Data Block)

•NonPrecision

•Controlling 
Obstacles

•Altitude 
Adjustments
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Circling

Runway Direction
<<f eature>>

Sta ndardNote
sequenceNumber : int
standardText : txt2000
note : txtRmk

<<group>>

MinimumLine
<<complexProperty >>

0..*

+has

0..*

0..*

+refe rence

0..*

InstrumentApproachProcedure
<<f eature>>

CirclingArea

aircraf tCategory  : codeCatAcf t
areaExtent : GM_Poly gon
note : txt2000[0..*]

<<complex Property >>

0..*

+has

0..*+supports

1..*

+hasGeometry

1..*

Se ctorOf Circle
sectorExtent : GM_Poly gon [0..1]
f romAngle : v alAngleBrg[0..1]
toAngle : v alAngleBrg[0..1]
innerDistance : v alDistHorz[0..1]
outerDistance : v alDistHorz[0..1]

<<group>>

CirclingSector
<<ComplexProperty >>

0..*0..*

1..n

+hasSector

1..n

<<dy namic>>

The boundaries of any sector in which 
visual maneuvering (circling) is 
prohibited;

ICAO requirement (see item 11.10.6) to depict on the chart "f) the boundaries of any sector in which 
visual manoeuvring (circling) is prohibited;" I think that I have seen European charts that have this 
little 'no circling' diagram.
Circling NA west of rwy 18/36.



38

38

Minimums

Nav aid DesignatedPoint
<<f eature>>

InstrumentApproachProcedure
<<f eature>>

Minimum
takeoffStdFlag : codeYesNo
IFRDepartProcFlag : codeYesNo
alternateMinNAFlag : codeYesNo
txtMinNote : txt2000 [0..*]

<<complexProperty>>

1

+usedOn

1 AerodromeAlt imeter
loc alR emoteCode :  codeLocRem
altimeterSourc eCode : c odeTy peAl timet erSrc

<<complexProperty >>

SignificantPoint

<<XOR>> <<XOR>>

StandardNote
sequenceNumber : int
standardText : txt2000
note : txtRmk

<<group>>
0..*

+have

0..*

MinimumSet
txtMinNote : txt2000 [0.. *]
minimumSetType :  codeMinSe tT ypeBase

<<complexProperty>>

1. .*

+haveAuthorized

1. .*

0..*
+ref erence

0..*

0..1
+is Stepdown

0..1

1..*

+has

1..*

Runway Direction
<<f eature>>

Circl ingArea
aircraf tCategory  : codeCatAcf t
areaExtent : GM_Poly gon
note : txt2000[0..*]

<<complexProperty >>

0..*
+has

0..*

MinimumLine
minim umLineCode
guidanceCode :  codeGuidanc eTy peSubBase
aircraf tCategory Code : codeCatAc ft
ref erenc eAlti tude :  codeDAMDABase
alt itude : v alD is tVer
ref erenc eVisibli ty : codeVI SRVRBase
vis ibility  : valDistVer
ref erenc eHeight : codeHeightAbov eBas e
height :  valDist Ver
radarAlt imeterCode : str ing
radarAlt imeter :  valDistVer
radarAlt imeterUom : uomDist Ver
cov erageC ode
lat eralVert icalCoverageCode
cov erage : decimal
naFlag : codeYesNo
circlingMdaAdjustmentCode :  codeCirclingMDAAdjBase

<<complexProperty >>

0..*
+has

0..*
1.. *+specif y 1.. *

0..*

+ref erence

0..*

+supports

Approach procedures 
may have dual 
minimums.  Dual 
minimums based on a 
stepdown fix combined 
with local and remote 
altimeter settings could 
result in four sets of 
minimums. 

Obstacle clearance is a primary safety consideration in the development of instrument approach 
procedures. From the operational point of view, it is stressed that the obstacle clearance applied in 
the development of each instrument approach procedure is considered to be the minimum required 
for an acceptable level of safety in operations. 
Minima are developed by adding the effect of a number of operational factors to Obstacle Clearance 
Altitude/Height to produce, in the case of precision approaches, decision altitude (DA) or decision 
height (DH) and, in the case of nonprecision approaches, minimum descent altitude (MDA) or 
minimum descent height (MDH).

There types of minimum lines:

Straight In
Circling
Sidestep

Approach procedures may have dual minimums.  Dual minimums based on a stepdown fix combined 
with local and remote altimeter settings could result in four sets of minimums. 

The authorized minimums apply to both day and night conditions unless otherwise restricted.
When night minimums are not authorized or are higher than day minimums, restrictions are noted. 
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Minimums

aircraftCategoryCode

MDA

DH

Visibility

Military Use
HAA

HAT

MinimumLine
minimumLineCode
guidanceCode : codeGuidanceTypeSubBase
aircraftCategoryCode : codeCatAcft
referenceAltitude : codeDAMDABase
altitude : valDistVer
referenceVisiblity : codeVISRVRBase
visibility : valDistVer
referenceHeight : codeHeightAboveBase
height : valDistVer
radarAltimeterCode : string
radarAltimeter : valDistVer
radarAltimeterUom : uomDistVer
coverageCode
lateralVerticalCoverageCode
coverage : decimal
naFlag : codeYesNo
circlingMdaAdjustmentCode : codeCirclingMDAAdjBase

<<complexProperty>>

Types of minimum lines:
Straight In
Circling
Sidestep

Approach procedures may have dual minimums.  Dual minimums based on a stepdown fix combined 
with local and remote altimeter settings could result in four sets of minimums. 

The authorized minimums apply to both day and night conditions unless otherwise restricted.
When night minimums are not authorized or are higher than day minimums, restrictions are noted. 
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Approach Procedures
Summary

Approach at a high level
Significant Points and Reference
Holding (three types) and how they relate to a 
segment
Terminal Arrival Areas
Minimum Safe/Sector Altitude / Emergency Safe 
Altitudes
Transition and Segments
Circling
Minimums
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AIXM 5 Public Design Review
February 7-8, 2006
Washington DC

The End

Design Review

Barb Cordell

February 2006

•Questions
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Approach Segments

ApproachSegment
phaseCode : codePhaseProc
legType : codeTypeProcPath
course : valAngleBrg
courseType : codeTypeCourse
turnDirection : codeDirTurn
flyByCode : codeFlyOverFlyBy
AltitudeDescription : codeDescrDistVer
upperLimitAltitude : valDistVer
lowerLimitAltitude : valDistVer
verticalDatum : codeDistVer
verticalUom : uonDistVer
verticalClimbAngle : valAngle
speedLimit : valSpeed
speedUom : uomSpeed
speedReferenceSystem : codeSpeedRef
bankAngle : valAngle
remarks : txtRmk
RequiredNavigationPerformance : codeRnp
aircraftCategory : codeCatAcft
segmentLength : valDistHorz
lengthUom : uomDistHorz
segmentDuration : valDur
durationUom : uomDur
remark : txtRmk
ptRequired : codeYesNo
leadRadial
flightDirection

<<feature>>

•legType = RF

•CourseType = Tangential track

•turnDirection = R

•flyByCode = FB

•lowerLimitAltitude = 1600

•ptRequired = N
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Defining an intersection

•Define referencing Navaid

•Define along Track reference

•Define the crossing reference(s)

•Describes Significant Point
•Name = WACKO

•Reference
•MagneticAngle = 45

•referencePointUse = Along Track

•NavaidReference
•DMEDistance = 3.5 (uom attr = NM)

•Define Describing Significant Point
•References Navaid

•Name = ABC

•Type = VOR/DME
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Terminal Arrival Area

DesignatedPoint
<<feature>>

rwyCenterline
Point

<<feature>>

AiportReferencePoint
<<DataType>>

Navaid

SectorOfCircle
sectorExtent : GM_Polygon [0..1]
fromAngle : valAngleBrg[0..1]
toAngle : valAngleBrg[0..1]
innerDistance : valDistHorz[0..1]
outerDistance : valDistHorz[0..1]

<<group>>

TAASector
lowerAltitude : valDistVer
upperAltitude : valDistVer
altitudeReference : codeDistVer
altitudeDescription : codeDescrDistVer
scallopAngle : valAngle
remarks : txtRmk
ptRequired : codeNoPT

<<complexProperty>>

1..n

+hasSector

1..n

<<dynamic>>

SignificantPoint

usingForOuterBoundary
<<XOR>>

TerminalArrivalArea
TAAType : codeTypeTAA
outerBufferWidth : valDistHorz
lateralBufferWidth : valDistHorz
extent : GM_CompositeSurface
buffer : GM_Polygon

<<feature>>

1..n

+taaSectors

1..n

<<dynamic>>

usingForLateralBoundary

Area

1..31..3

<<XOR>>

A terminal arrival area can be based on a navaid, a designated point, the runway 
threshold (in AIXM is a centerline point) or an airport reference point
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Approach Segments


