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before publication.

@

OFD71 nmn@

| % : gm -
_@.:ﬂ = @Lﬂm o o
e --f
= e

il . _
ﬁ DFosD|
Ll ..=J|-|-||.||_._1.::.-_{_L|||||||J|_|_|_;:__|_|_1_|.1_!1_L_|_\;|g_|n_- 1]
| | A @_ i
. @nr O f—-‘a;’g'b_ i
X FAWP gy e .
e ~ g
o 3 =i o
g ity

AT AJDOD i
MHM IAS 25,
170 KT
ROUTE DESCRIPTION
PS4 25 TRANSITION PEA-CHA-CIFAD-0 PO 30-DFRI6-DF0EE-DF021-LEDRKFAF)-FIRAL APPTIOACH 251 JLS-ILS / G MOP-fIRAY {GPS)] 1 "
ED 25 TRAKSTION GED-MTR-DFO70-DFO71-DFORG-DF025-DFI21-REDGINFAR)-FINAL APPROACH 25R [LS | L5 GF INDP | RNAY [GPS]| NS | i

ETASU 26 TRANSMION  ETARL-DF0SS-DFD 16-0F026-DF021-REDOD{FAF)- FRAL AFFROACH 75 L5 /LS GP INDP | RKAN (GRS)H] CLEARANCE LEMIT

The purpose of procedure === SZmsmmmmmemerie ||
validation is:

To ensure a proper standard and safe operation

ICAO Workshop Seminar Aug. 2016 © Aerodata AG



Subject of the Validation
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Pre-Flight Validation:

v Data Correctness
— Charts, FMS database
— Waypoint
® Coordinates,
® |dentifier,
® fly-by / fly-over
— Tracks and Distances

— Final Approach Segment data - g

— Suitable path transitions
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Subject of the Validation (continued) B ]

In-Flight Validation

\/Coverage of navigation signals:
— GNSS
— SBAS
— DME/DME
— Conventional Navaids (as applicable)

\/RNP Containment

— deviation from the track
must not be more than +/- <RNP> NM, 95% of time

v/ Communication coverage

v/ Possible Interference of navigation signals
v/ Terrain and Obstacle clearance

v Flyability - “Overall Procedures Soundness”

]
j VE032!
I
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RNP Path Terminators g AS
<

For precise definition of ground tracks RNP Procedures
mainly use the following ARINC424 path terminators:

v/ Initial Fix (IF) &
— Starting point for a procedure
v/ Track To Fix (TF) - TF LEG <

— Great Circle Track between two fixes
— Typically as Fly-by Waypoints for more precise path definition:

Fly-by: Fly-over:

. Small

* Fly-by transition Fly-over transition

Correct Fly-By / Fly-over coding is important!
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Much better path definition for turns by “Radius To Fix (RF)”

RF-legs are defined in ARINC424 by: Segment
v’ Segment initial Fix N ::ei;m'”a“”g

v Arc Center Fix

v’ Arc Radius ﬁ%‘
‘/ i . . &y
Segment terminating Fix
v Turn direction (CW/CCW) Segment
RF-legs shall be: 'n't"f}i( " ARC_

\/Tangent to inbound track
v Tangent to outbound track

RF-legs are over specified!

Possible consistency issues may result...
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Final Approach

4 Approach path defined by:
—LTP/FTP e

A
— Flight Path Alignment Point ». S I — =
— Threshold Crossing Height
— Glidepath angle Prafile View
— CRC checksum

Glidepath
Angle

v Approach path definition is R L
backwards from LTP/FTP '

Possible Inconsistency issues...
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Automatic Checks 2aara

In order to standardize the Validation Process it is desirable:
Pre-Flight:

v/ Provide means to identify
procedure design errors

v/ Perform consistency and
plausibility checks

v Use automation to a high extent
In-Flight:

v/ Provide means to pre-define
the numerous validation tasks = automation

v/ Safe the defined settings
together with the procedure - standardization
In the following such implementation in a flight
Inspection system is described...

ICAO Workshop Seminar Aug. 2016 © Aerodata AG



sl
Procedure Data Stored in AFIS Database aer0 ey

GNSS ¥| GPS [JGLONASS [JGALILEO [1BEIDOU [1QZSS

15t SBAS PRN 2nd SBAS PRN | 136 -

From | | To RAIM RNP |RNPVNAV  HAL VAL |
ALESI  TF VE032  Terminal 1 NM
VE032  RF UVE044 VE034  Teminal 1 NM

S o o S e

¢ Inbound Track to ALESI not tangent to following RF arc (Delta: 5.2°)

¢ RF arc not tangent to Outbound Track from LIDMO (Delta: 4 8)

¢ RF radius or RF center coordinates do not match ALESI (Delta: 127.33 m)
-+ & FAF not on approach centerline (Delta: 150.54 m)

e FAF not on glide path (Delta: 51.42 m)

¢ LTP/FTP does not fit to THR coordinates (Lateral Delta: 15.24 m)

o L TP/FTP does not fit to THR coordinates (Vertical Delta: 4. 78 m)

DA | ml

R o R el = Automatic Consistency

Appr. De.*;ignamr
e Checks for the Procedure

TCH 16.46 [m] TCH unit [CI[meter]
RefPathDataSelector 0 Reference Path ID | E26R

LTPIFTPPos. Lat| 52°19'13.0605"N Lon| 10°3/'22.5010"E At 130.400 [m]
AFPAP Lat. -0.0016688% [ AFPAP Lon. | -0.03018569 []

GP Angle 3.00 [ Gourse Width | 107.00 [m]
Length Offset 72.00 [m]
FAS vert. Alert Limit 50.00 [m] FAS lat. Alert Limit | 40.00 [m]

CRC 65CB4D53
Import FAS Data

, ®FAS, LIDMO —~ RW26, FAF is located below the glide path (A = -8.65 m)
e FAS, LIDMO —~ RW26, LTPIFTP+TCH is not located on the leg end way point position (Ax = 0.02 m, Ay =

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Settings in AFIS Database

GNSS ¥IGPS [1GLONASS [1GALILEO [BEIDOU [1QZSS > I . f G N S S S . .
15t SBAS PRN | 120 - Znd SBAS PRN | 136 . Se eCtlon 0) ervice.
From | [ To RAIM RNP  |RNPVNAV| HAL VAL | / D f h I h G N SS
ALESI  TF ALES| R... Unknown 1NM efrnes wnic
ALESI R.. RF ©ALES| .. ALESI R... Unknown 0.3NM 1 1 I d
Legs ALESLR..TF LIDMO  Unknown 0.3NM Service Is ana yZ €
LDMO  FAS RW26  Unknown 0.3NM 125 ft 40m 50m .
awzs TP during the procedure
VE025  TF VE024  Unknown 0.3NM . .
VE024  TF ALESI  Unknown 0.3NM Val | d atl on
Ident \ Name /
SR 7 vor Heingen Evaluated Data
HLZ DME Hehlingen . . - .
T | [T T will be included In:
Cramnel| — Graphics,
DH | [m
Operation Type | 0 SBAS Sevice Provider | 1 — R e p 0] rt
AirportiD | EDVE Runway Number ‘ 26
Appr. Designator [0 - GAST-A/B 7 Runway Letter I 7
Route Indicator |
TCH | 16.46 [m] TCH unit [ [meter]
RefPathDataSelector | 0 Reference Path D | E26a
LTPFTPPos. Lat| 52°19'13.0605"N Lon| 10°34'32.5010"E Al 120.400 [m] WEse4 -
AFPAP Lat. | -0.00168889 [] AFPAP Lon. | ~0.03018568 [
GP Angle | 3.00 [ Course Width | 107.00 [m]
Length Offset | 72.00 [m]
FAS vert. Alert Limit | 50.00 [m] FAS lat. Alert Limit | 40.00 [m]
CRC | 65CB4D53
 ImportFASData
_ « FAS, LIDMO — RW26, FAF is located below the glide path (A = -8 66 m)
o FAS, LIDMO — RW26, LTP/FTP+TCH is not located on the leg end way point position (Ax = 0.02 m, Ay = 0.01 m, Az = 0.77 m)
Procedure Preview J

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Data Stored in AFIS Database [rosnomie]

GCHSS epa 3] ORASS LlEALILED CIREINDOLL [ 079S

15t SBAS PRN 120 . 2nd SBAS PRN | 136 -]% SeIeCtlon Of SBAS
ALEF;:m |TF | 1o RAIM RNP  |RNPVNAV| HAL VAL | ‘/DeflneS prlmary and

ALESI_R... Unknown 1 NM
ALESI_R... RF WALESI_... ALESI|_R... Unknown 0.3 NM d S BAS
e ALESI_R... TF LIDMO Unknown 0.3 NM SeCO n ary
LIDMO FAS RW26 Unknown 0.3 NM 1251t 40m 50m H
RW26 TF VEQ25 Unknown 0.3 NM Satel | Ite to be an alyzed
VEQ025 TF VE024 Unknown 0.3 NM

VE024  TF ALES!|  Unknown 0.3NM ‘/AutomatIC COﬂfIguratlon
e vor e — of GNSS receiver

HLZ DME Hehlingen

_Acd|[Remove]| Up || Down | v SBAS evaluation data

Channel |

o] . will be included in:
Operation Type | 0 SBAS Senice Provider | 1 ‘/GrapthS,

AirportiD | EDVE Runway Number ‘ 26

Appr. Designator [0 - GAST-A/B ~ Runway Letter | 4 / R e p O rt

Route Indicator |
TCH | 16.46 [m] TCH unit [ [meter]
RefPathDataSelector | 0 Reference Path D | E26a
LTPFTPPos. Lat| 52°19'13.0605"N Lon| 10°34'32.5010"E Al 120.400 [m] WEse4 -
AFPAP Lat. | -0.00168889 [] AFPAP Lon. | ~0.03018568 [
GP Angle | 3.00 [ Course Width | 107.00 [m]
Length Offset | 72.00 [m]
FAS vert. Alert Limit | 50.00 [m] FAS lat. Alert Limit | 40.00 [m]
CRC | 65CB4D53

 ImportFASData

Ay FAS, LIDMO — RW?26, FAF is located below the glide path (A = -8 66 m)
~ # FAS, LIDMO — RW26, LTP/FTP+TCH is not located on the leg end way point position (Ax=0.02m, Ay=001m, Az=077 m)

Procedure Preview J
ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Data Stored in AFIS Database i A-H-

GNSS ¥IGPS [JGLONASS [1GALILEO [1BEIDOU [1QZSS

15t SBAS PRN 120 . 2nd SBAS PRN | 136 .
From | 1o RAIM RNP  |RNPVNAV| HAL VAL |
ALES|  TF ALESI_R... Unknown 1NM
ALES|_R... RF ©OALESI_...ALES|_R... Unknown 0.3NM F h d
Legs \LESLR.. TF LIDMO  Unknown 0.3NM e or eac proce ure Seg ment
LDMO  FAS RW26  Unknown 0.3NM 1250 40m 50m : : .
RW26  TF VE025  Unknown 0.3NM It can be defl ned .
VE025  TF VE024  Unknown 0.3NM
VE024  TF ALESI  Unknown 0.3NM / Meth Od Of RA| M Check
Ident \ Name /
Conv. Navaids HLZ VOR Hehlingen R N P / R N P VNAV
HLZ DME Hehlingen

oo | Genme]|_o_ oo v HAL

Channel | /
DH | [m VA I_
Operation Type | 0 SBAS Sevice Provider | 1
AirportiD | EDVE Runway Number ‘ 26
Appr. Designator [0 - GAST-A/B 7 Runway Letter I 7
Route Indicator |
TCH | 16.46 [m] TCH unit [ [meter]
RefPathDataSelector | 0 Reference Path D | E26a
LTPFTPPos. Lat| 52°19'13.0605"N Lon| 10°34'32.5010"E Al 120.400 [m] WEse4 -
AFPAP Lat. | -0.00168889 [] AFPAP Lon. | ~0.03018568 [
GP Angle | 3.00 [ Course Width | 107.00 [m]
Length Offset | 72.00 [m]
FAS vert. Alert Limit | 50.00 [m] FAS lat. Alert Limit | 40.00 [m]
CRC | 65CB4D53

 ImportFASData

Ay FAS, LIDMO — RW?26, FAF is located below the glide path (A = -8 66 m)
~ * FAS, LIDMO — RW26, LTP/FTP+TCH is not located on the leg end way point position (Ax =0.02m, Ay = 0.01 m, Az = 0.77 m)

Procedure Preview J
ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Data Stored in AFIS Database
.

GNSS ¥IGPS [JGLONASS [1GALILEO [1BEIDOU [1QZSS

Definition of Conventional

15t SBAS PRN 120 . 2nd SBAS PRN | 136 .
From | 1o RAIM RNP  |RNPVNAV| HAL VAL | NavaIdS to be CheCked
ALESI  TF ALESI R... Unknown 1 NM
ALESI R... RF ©ALES| .. ALES| R... Unknown 0.3 NM 1 1 1 1
| e g o B All available flight inspection
LIDMO  FAS RW26  Unknown 0.3NM 1258 40m 50m 1
RW26  TF VE025  Unknown 0.3NM recelvers can be used
VEQ25  TF VE024  Unknown 0.3NM .
VE024  TF ALESI  Unknown 0.3NM simu ItaneOUSIy €. g "
= | = > vV 2x VOR
onv. Navaids HLZ VOR Hehlingen
HLZ DME Hehlingen /
s [eme]_p_J[oen ] 2x DME
raree (or 8 Channel
on . DME/DME)
Operation Type | 0 SBAS Sevice Provider | 1 /
AirportiD | EDVE Runway Number ‘ 26 TACAN
Appr. Designalor[o - GAST-A/B 7 Runway Letlerl 7 /
Route Indicator | NDB
TCH | 16.46 [m] TCH unit [ [meter] . .
RefPaihDataSelector | : Reference PathiD | moen Procedure oriented analys|s
LTPFTPPos. Lat| 52°19'13.0605"N Lon| 10°34'32.5010"E Al 120.400 [m] WEse4 -
AFPAP Lat. | ~0.00168889 [] AFPAP Lon. | ~0.03018569 [ ReSUItS for eaCh Selected
GP Angle | 3.00 [ Course Width | 107.00 [m] . . .
Lengtn Ot ol Navaid are included in:
FAS vert. Alert Limit | 50.00 [m] FAS lat Alert Limit | 20.00 [m] / .
CRC | 65CB4D53 G raph|CS,

l

Import FAS Data

 « FAS, LIDMO — RW26, FAF is located below the glide path (A = -8 66 m)

o FAS, LIDMO — RW26, LTP/FTP+TCH is not located on the leg end way point position (Ax = 0.02 m, Ay = 0.01 m, Az = 0.77 m)

Procedure Preview J

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Data Stored in AFIS Database aer0 ey

GNSS MIGPS [ GLONASS [1GALILEO [IBEIDOU ]1QZSS
15t SBAS PRN 120 . 2nd SBAS PRN | 136 .
From | 1o RAIM RNP  |RNPVNAV| HAL VAL |
ALESI  TF ALES! R... Unknown 1 NM
ALES| R.. RF ©ALESI .. ALES| R... Unknown 0.3NM
Legs [ALESLR... TF LDMO  Unknown 0.3NM
“®lomo  Fas RW26  Unknown 0.3NM 125ft 40m 50m
RW26  TF VE025  Unknown 0.3NM
VE025  TF VE024  Unknown 0.3NM
VE024  TF ALES|  Unknown 0.3NM
Ident \ Name
Conv. Navaids HLZ VOR Hehlingen
HLZ DME Hehlingen
_ Agd_|[Remove|[ up || Down |
Channel |
DH | [m
| - FAS Datablock
QOperation Type | 0 SBAS Service Provider ‘ 1
AirporIID| EDVE Runway Number‘ 26 (LPV approaCheS):
Appr. Designator [0 - GAST-A/B 7 Runway Letter I ']
_ v . b
Roue ncicator | — 2V FAS Data import (binary) or
TCH | 16.46 [m] TCH unit [ [meter]
RefPathDataSelector | 0 Reference Path ID ‘ E26R / F A S D at a m an u al I n p ut
LTPFTPPos. Lat| 52°19'13.0605"N Lon| 10°34'32.5010"E Al 120.400 [m] wese4 -
AFPAP Lat. | -0.00168889 [] AFPAP Lon. | ~0.03018568 [ (nOt recommended)
GP Angle | 3.00 [ Course Width | 107.00 [m] ‘/ .
Length Ofet | 72.00 ] CRC Calculation / check
FAS vert. Alert Limit | 50.00 [m] FAS lat. Alert Limit | 40.00 [m]
CRC | 65CB4D53
 ImportFASData

Ay FAS, LIDMO — RW?26, FAF is located below the glide path (A = -8 66 m)
~ # FAS, LIDMO — RW26, LTP/FTP+TCH is not located on the leg end way point position (Ax=0.02m, Ay=001m, Az=077 m)

Procedure Preview J
ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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Procedure Data Stored in AFIS Database
.

1QSBA::’2§ [E]!_;}:S [T GLONASS 'E]|GAIJLEO 1BEIDOU DDEE:GSSBAS PRN|136 Procedure PreVieW
v Lateral

 ImportFASData

« FAS, LIDMO — RW26, FAF is located below thedlide path (A = -8 66 m)

® FAS, LIDMO — RW26, LTP/FTP+TCH,i

A
A

[ Procedure Preview J

T0- 2016 O Aeronaa AG

ICAO Workshop Seminar A

located on the leg end way point position (Ax =0.02m, Ay =001 m, Az=0.77 m)

From | 1o RAIM RNP  |RNPVNAV| HAL VAL |
ALESI  TF ALESI_R... Unknown 1NM
ALESI_R.. RF UALESI__ALES| R_ Unknown 0.3NM / ;
Legs ALES| R.. TF LIDMO  Unknown 0.3 NM Ve rt| C al
LIDMO  FAS RW26  Unknown 0.3NM 125 40m 50m
RW26 _TF VEQ25_ Unknown 03 NM
VEO25R - A| ESIRF-FAS
VEQ24 . .
— DB Flight Plan ALESI-HF-FAS| 5 0001 VEF:JQ{ |— DE Flight Plan ALESI-RF-FAS
WED2S ALESI
VED24 TO91.77%, 14.63NM| ALES] T TT
Conv. Navaids [HLZ V! LT T PO N T i 4000 a2 1;}- e e e &
|:’IHLZD 52407 e 1 -@ i 3000 ALESI|  LDMO ;| Fg 4000
Add H s . ] ! ! y
_ S S E— T175.00°, 2.00NM| = '1 Ve & %‘*’5034. RIS |
= . S L g @ 2000] S —
Channel N : VED44| - | @ ! z 2500 %ﬁ ;
DH Z H APos FAS - LIDMO: 0.14m S z 1 000 2500 {E* !
® 5235 : — . veoss] 7 S 2 AR FAS - LIDMO: 8.65m| e @5
- . ! A | ¥ = - - |
Operation Type ' asarer sas N2 = ' )_‘; < o] 2000 1 ;r? LTPFTP - THR 26: -0.05m
i . , 0338 —
AirportiD — + ___________ 1 ‘ © 000 mm
Appr. Designator 0 — ) |"7728 4560, s:ézr\l_nn LIDMO -
Route Indicator 52.30 T264.89°, 217N
,— OPos LTRFTP - THR 26: 0.01m| | i -20007
TCH T GAHP - T T T T T T T T T T T T
RefPathDataSelector 104 105 106 107 108 109 -10 0 10 20 30 40 50
LTPIFTP Pos.  Lat I? Langitude [°] Along Track Distance [NM]
AFPAP Lat O Scroll © Mark O Select O Quick Select O Draw @ Zoom | AutoX| [AutoY  History | Print | Print to file || To Report
GP Angle | 3.00 [ Course Width 107.00
Length Offset | 72.00 [m]
FAS vert. Alert Limit | 50.00 [m] FAS lat. Alert Limit | 40.00 [m]
CRC | 65CB4D53
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TF-leg Issues In

v/ Incorrect coordinates of waypoints:

v Results in:
— Other Distances between waypoints
— Other Tracks between waypoints

Example: Wrong coordinates of VEO028:

VEO028
with wrong coordinates
(T279.0°)

(T343.1°)

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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TF-leg issues |

Visualization of TF-legs by AFIS:

v Calculation of Tracks

v Calculation of Distances
- VEO028 has wrong coordinates

. ‘ L
an . |
| IF 5 f
263° | "‘255"33 ' 264.9°,5.22NM| LIDMO| '
(1264.9°) 2000 I
o | LiDmo |
- P |
\ 7§ S - 343.1°, 3.2NM|
e / |
IAF /'\*
BABkA - BABKA

o =J
(==}

(L] = e

/ ‘E'O.

Original Procedure Chart Visualization in AFIS

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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TF-leg issues in database B

Visualization of Fly-by / Fly-over: by AFIS
v Use of different symbols

\/Resulting flight track simulation

— Simulation for different Aircraft Types available
(e.g.: Airbus A300, Dornier 328, Dornier 128)

-~ VEO028 is defined as fly-over

ar | I.
‘ <©> VEo2s LIDMO
o : 264 .9° 5 22NM| =
_ 3 2500 | ' | VED28
(1264.9°) g
o | LDMo | - :
; = | 5
942 ro @l C 2657 A4 1T NM
1| £ %%% ' A (355° ANM)-
790 = i !
—— "J a’ i L
IAF @(\ i |
/m“a@ﬁ | <+ BaBKA
w =1 = : :

Original Procedure Chart Visualization in AFIS

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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RF leg issues |

Inbound / outbound track not tangent to RF-leg:

WPT1
WPT2

RF-Center

Inbound Track
not tangent

Outbound Track
not tangent

%
WPT4
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RF leg issues in Databases 2
A

asiu.ﬂ

RF-track check by AFIS:

\/Visualization
— Google Earth :
— Graphics o>
\/Alerts Waypwint VEQZ2
— Highlights even small
differences

v Alert Example:

A *RF VEO032 - VEO044: Inbound track (185.3°) differs by 6.8° from RF track (178.5°) at VE032

Waypoin t‘PVE 044 ,.

ICAO Workshop Seminar Aug. 2016 © Aerodata AG - - . _ . e \ ) 20
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RF legs issues

Defined Radius / Center Fix does not fit to:

- Beginning Fix 4 WPT1
and/or
- Terminating Fix
Radius 1
|
RF-Center Re & WPT2
/?eoh Radius # Distance
s RF-Center €«> WPT2

Radius 2 ==

5 Radius # Distance
i % RF-Center €-> WPT3

WPT4 WPT3

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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RF legs issues in Databases o]
.

RF radius check by AFIS:

v/ Visualization
— Google Earth
— Graphics o Waypot VE3?
v Alerts

— Highlights even small
differences

QWaypoing VEO44

v Alert Example:

Q *RF VEO032 - VEO044: Radius is 55.7m smaller than distance Center > VE032
*RF VEO032 - VEO044: Radius is 48.9m smaller than distance Center > VE044

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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FAS Datablock Issues koA

4

v All FAS data referenced to LTP/FTP (WGS84)
— Approach path is defined in Cartesian coordinate system
v/ Guidance transition at FAF > FAS:
— Baro Altitude (Ellipsoid) - Vertical Deviation (Cartesian)
4 Typical issues with FAS data:
—Wrong LTP/FTP Height:
® Wrong datum e.g. MSL or NAD83 vs. WG S84
— FAF mixed up with FPAP
— FPAP calculated with inverse approach course
— Coordinate system issues (wrong calculations):
® Ellipsoidal vs. Cartesian Threshold Coordinate System

Glidepath vert
Angle (

TCH ¢ LTP/FTP | u GPIP

LTP/FTP height

i ——————
———— ———
—— ———

e

Ellipsoid

ICAO Workshop Seminar Aug. 2016 © Aerodata AG



aerodata

{p:ecis‘mn in special missiun]

FAF 2> FAS tra

- Waypoint sequence delivers the aircraft to forward to FAF

- The lateral approach path as per FAS is defined backwards from
FPAP with reference to LTP/FTP

- The FAF might not be aligned with the
lateral approach path as defined per FAS datablock:

FAF WPT1
Approach path £ —- <
= as perFAS 5 [ FAF not aligned
- with Approach

FPAP LTP / FTP
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aerodata

[precision in special missiun]

FAF 2> FAS tr

Visualization of incorrect FAS/FAF Alignment by AFIS

\/Display of procedure in Threshold Coordinate System
4 Easy detection of mis-aligned waypoints

v AFIS Alert:
: . | I
Visualization in AFIS: ; |
LIDMO T265.00° 4.17 NM|
: L T264.80°, 5.22 MM .
Procedure transformed into W26 - cqees
Threshold Coordinates - :
(Threshold at origin) N 1
X-axis represents runway —/ APos FAS - LIﬁJMG: 169.689 m
alignment i
- FAS not'aligned with'runway

ICAO Workshop Seminar Aug. 2016 © Aerodata AG
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FAF > FAS transition issues g AS

- The procedures delivers the aircraft to FAF (altitude)

- The vertical approach is defined backwards with
reference to LTP/FTP

- The glidepath/TCH as defined by FAS datablock might
not fit to the altitude at FAF waypoint:

Fix .
& Previous segment FAF
3000

FAF not at/below Glide Path

Glidepath
Angle

TCH |, LTP/FTP \.GHP .

Earth's LTP/FTP height o

— YLTP/FTP =
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Automatic AFI

Visualization of vertical conflict FAF&E—>FAS

ALES| @JE Something is wrong here!
o LMo ->FAF does not fit to FAS

2500 EEDIII]

h FAS - LIDMO: -75.84 m|

v/ Altitude at FAF (LIDMO) is above Glideslope as defined by FAS
\/No-go! Glideslope intercept from above!
v/ Alert by AFIS
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LTP/FTP I1ssue

- Coordinates of LTP/FTP might not be accurate
(e.g.: wrong datum used)

Lateral:
THR
FAF LTP / FTﬁ """"""""""""""""""""""""""""" %
> LTP/FTP Lat/Lon does not fit
to reference (surveyed THR position)
Vertical: FAF

LTP / FTP

LTP/FTP height does not fit
to reference (surveyed THR position)

—&
THR
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Automatic Pre

Vertical LTP/FTP checks

v Possible height difference:
— THR (Reference: surveyed threshold for flight inspection)
—LTP/FTP (FAS datablock)

v/ The AFIS provides visualization and Alert in case of differences:

'4,0,0,.060 )
4 WEJ o

i
LPV Flight Path vertical
: aiming point
S th +1 LTP/FTP + TCH|
ometning IS Wrong here! Rz —_ | Threshold as per flight
a inspection survey
= LTP/FTP elevation dlﬁN
from THR 4 LtrrrP——_ | LTP/FTP as per FAS data
; block
AN LTP/FTP - THR 26:-10.05m
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F | I g ht T raC k (T e SySte m) [precision n special mission }

rF{NAV Flight Track (Threshold Coordinates)

, —Rera:renée Positian [MNM]|
REfil’enge i ~—— Primary Position [NM]_| |
track an _ @@ :
FMS Track '
| i : !/—""\\N T091.77°, 14.63NM| § § |
. g e i i i
Coordinate ! T—— | ! !
check: 18 ; g ALES|
LTP/FTP vs. 1 | e
reference \L - |
THR r\l\ 01.88°, 5.85NM| 5|T175.UU“,2.U[IJNM,' i i
O : : I I
2 i?\\s; i VED44| | |
— : s | ——VED32
Threshold { | \ | L o
. ' ' ' ' # |
coordinate Lo i L ) r
system Dt \I;_\Pos LTR/FTP - THR 26: 0.01m = i Jf
'\YW@ 1 towo| | -
. AN S~ T A : L/
LR M iy A
! - ~ [T T =T e
: - N L =1 ] A
VED25 | . T26480° 522WM 1 [VEO34] P
1 veoe GARP| FPAP| | : L f Ve f." RSB :
T264.99°, 21TNM | | i \ RF leg with
1 P N i RNP
Procedure i — APos FAS—I_:IDMO. U.Mm]—;— boundaries
continuity at ' — ' ' ' ' ! ' ' ' ' T ' T '
VEO25/ VED24 RW26 LIDM \VE034 |VEO32 ALES| ALESI
FAS <> FAF . T . . | . | . . | . 1 1 R
-5 0 5 10

RNAV X Distance [NM]
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RNAYV Graphics: FThreshold Coordinate System. e

Example of
RNP 0.3
Helicopter
approach
procedure
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I n Fl ig ht Val id ati O n [precisioninspecia sssss ion]
.

In Flight the AFIS automatically performs:

Flight Track Evaluation:
v RNP containment (lateral/vertical)
GNSS/SBAS Evaluation:
\/Coverage

v/ Protection Level (HPL/VPL)
v Interference

Conventional Navaid Evaluation
\/Navaid Error
\/Signal In Space
Procedure Report Compilation
v Numerous Graphics for each Procedure...
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RNAV Flight Track (Threshold Coordinates)
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Vertical Profile

Waypoints
with Altitude
Constralnts +F i T L

2 —— Altifude (MSL)
?-'Sﬂﬂ? —+ Prim. Bara Alt. QNH:corr.

Vertical Path
(Altitude)

11 0004

{evio

mnuu-—- ------------ -
g 90001
] i
: | |
§ 80007 .
=] ; : |
= : E |
< 7000 : i

:: '- : MAEY
60004 _FATCIIJ'S
5000 + - I I35 - i m— H

BMVIO 25000 Zs001 ZS003  ZS004 25006 ZS007 25000 25010 25012
L 3 1 L - -
6 8 10

Waypoint
Event
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SBAS Evaluati

r-SBAS Availability Novatel
| 1243 : : : : : : : = [ memmee Y e
1-19 ; S:. 120,000
| ' ' 1 ' i i ' ' ' ' i 120,000
2109+ ; ; ; ; ; ; ; ——ISBAS Azimuth (selected 1) %_ 153-8%2
= a0f | o i s amun eerzaa)l ¢ Moy
5 ' ' ' ' ' o ' @ 213.085
< 190
0
2 180
jun]
2170
1604 e ,
— : : : : : : : —— SBAS Elevation (selected 1)] 2 34.431
Analysis fo | P § § § | sBAsElevation (selectea 2)| 2 2147
primary and ; L ' ' ' ' i L @ 3109
secondary i
SBAS \\5
satellite I\\
31+ - : — .
=) | | i —— SBAS $ignalito Noise (selected 1) gji_ jg-ggg
5 45 I—SBAS ?gnalito Maise [select:ed 2) 5 44 149
= | %ﬁ . 0888
[ ) T i
B 407 | R | o :
[T} | | V | V V V | V V V
i | | P i P | i i
E 35 \ \ H \ H H H \ H H H
m | | H | H H H | H H H
o I I ' I 1 1 1 I 1 1 '
= H H = H H H H H H H H

30 ] T ] T , T , — , T , , T ,

BIVIO) zsuu/ |zZsoo1) |Zsoo03)  Zs004 |Zso06 (Zsoo7  |Zs004) |Zso10 (zso12) MAPt
| 1 1 1 1 1 | [

.
2
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Event
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Report Compilation i ]
<

According to the procedure configuration in database the
corresponding report will be compiled with e.qg.

If GNSS Integrity: GNSS_GPS
evaluation x | Max | Max | Max | Max | Max | Max | Max | Max | Min | Min | RAIM
selected: )P | VDOP | HPL | VPL |HFOM|VFOM| ATK | XTD | XTD |#SV| C/N0 | Fault
Error | Error Used Time
[m] [m] [m] [m] | [NM] | [NM] | [NM] [dBHz] | [s]
1] 10 | 18 | ©7 | 175 | 94 | 175 | 0004 | 0001 | 0056 | 8 |42.6143] 0.000
2 1.0 1.3 a7 170 04 17.5 0.004 0.001 0.061 3 |41.7805) 0.000
h 12 a7 1A% 0= 17 A nnne N nnyT 2 I0 XL MM
If SBAS Integrity: GNSS_SBAS - Primary = 120, Secondary = 126
evaluation Max | Max | Max | Max | Max | Max | Max | Max | Max | Min | Min | RAIM
selected: HDOP | VDOP | HPL | VPL |HFOM|VFOM| ATK | XTD | XTD |#SV | C/N0 | Fault
7 Error | Error Used Time
E [m] [m] [m] [m] [NM] | [NM] | [NM] [dBHz] | [s]
911 ] 10 18 5 10 11 20 | 0004 | 0001 | 0056 | 8 [426143
072 10 18 5 10 1.1 19 | 0004 | 0001 | 0061 | & [41.7803
% 3| 10 18 5 10 1.0 19 | 0003 | ooo1 | 0027 | & [393882
— 1 4] 10 18 5 10 1.0 19 | 0003 | ooo1 | 0013 | & [42.8297
— 5] 10 18 5 9 1.0 19 | 0003 | 0002 | 0023 | & [404157
6| 1.0 18 5 9 1.0 19 | 0003 | 0001 [ 0015 | & [413572
7| 1.0 18 5 9 1.0 19 | 0003 | ooo1 | 0012 | & [400175
g | 10 18 5 9 1.0 19 | 0002 | ooo1 | 0006 | & [416238
o 10 18 5 9 1.0 19 | 0003 | o002 | 0016 | & 402174
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Summary Dbl
.

v/ Validation of instrument flight procedures is a complex task.

v In order to ensure a constant guality of the validation output
standardization and automation is required.

v The flight validation can be simplified and standardized by saving
settings for evaluation together with the procedure in the AFIS
database.

\/Leg types like RF and FAS provide potential for inconsistencies
and discontinuities.

\/Many errors or inconsistencies can be detected by AFIS prior to
flight by automatic checks, alerting and features for graphical
visualization of the procedure and the relevant points.

v/ The AFIS as described in here can significantly contribute to a
standardized validation output with constant quality, independent of
Individual operator’'s human performance.
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