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. Aerof\S
AeroFIS User Meeting 2013 (Rev.1) %

Monday, September 2"d, 2013
18:00 Welcome at Aerodata Facilities

Tuesday, September 39, 2013

09:15-09:30 Projects completed since 2011
09:30-10:00 Presentation of New AeroFIS Design (AD-AFIS 113/ 114)
10:00—-10:30 Customer Presentation
10:30-11:00 Coffee Break
11:00 - 11:30 Combined GNSS Position Reference for Flight Inspection
11:30-12:00 Certification Aspects about Commercial-Of-The-Shelf Equipment for
Flight Inspection
12:00-12:30 Customer Presentation
12:30-13:30 Lunch Break
13:30 — 14:00 Flight Inspection and ADS-B
14:00 — 14:30 Customer Presentation
14:30 — 15:00 Detection and Location of RF Interference Sources
15:00 - 15:30 Coffee Break
15:30 - 16:00 Flight Inspection System for Efficient Procedures Flight Checks
16:00 — 16:30 AD-AFIS New Hardware
- New Data Down Link
- New AD-CDISP
- New AD-VC3

- New Features of AD-RNZ-850

17:00 Evening Event

aerodata

{7-605 on in special missi rm:l
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AeroFIS User Meeting 2013 /g{%ﬁ/

Wednesday, September 4th, 2013

09:00 - 10:30

10:30 - 11:00

11:00-12:30

12:30-13:30

13:30 - 15:00

15:00 - 15:30

15:30 - 16:30

17:00

AD-AFIS New Hardware

- New AD-GNSS Receiver

- New AD-RIA

- New Antenna Relay Box (RR)

- Enhanced Autopilot Interface for Pro Line 21 equipped Aircraft
- New Becker Intercom

- New Printer Box

-  DME Box Rohde&Schwarz

- AD-IGSS

Coffee Break

AD-AFIS Software Features
- OSC and SA Settings GUI
-  GBAS Reports

- New Features of the Grafik Editor
- New Features of the Program Manager
- LDALLZ

Lunch Break

AD-AFIS Software Features
- New Data Downlink Ground SW

- PDGPS Improvements and Evaluation tools
- GPS Survey Import to Facility Database

- Moving Facility Calibration with FIS Guidance and Autopilot
- Russian GUI und Reports

- Receiver Calibration Enhancements

- “Direct” Procedure

Coffee Break

Discussion New Features and Functions

Answers to questions initiated by customers

- LLZ.PO, short introduction and discussion

- CPDLC, short introduction and discussion

- Camera Installation in the Cockpit with Recording

Barbecue

aerodata

{7-605 on in special missio



Training Course 2013

Thursday, September 5" , 2013

09:00-10:30

10:30-11:00

11:00 - 12:30

12:30-13:30

13:30 - 15:00

15:00 - 15:30

15:30-17:00

fOF1S
W .

£

Use of RNAV software in particular the Baro-VNAYV functionality

(FMu)
Coffee Break

Practical (Advanced) Usage of the Graphic Editor (SJ)
Practical (Advanced) Usage of the Alpha Editor (SJ)

Lunch Break
Graphic History (SJ)
Coffee Break

ASCII Export, Demeter Interface (MHf)

o

aerodata
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Certificate z

successfully completed the following training courses: | 120

- VHF- COM, VDF & Radar Inspection -
- ASCII Export, Demeter Interface

- Graphic History — o

- Advanced Usage of the Graphic Editor

- Advanced Usage of the Aipha Editor |

5/%zawf’§ﬁ%%ﬁﬁ»4 -

Mareile Langhorst -l 90

Director Flight Inspection Department
Braunschweig, 05 September 2013 -

ol A 1™

aerodata _
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— 150

Aerodata AG * Hermann-Bienk-Strale 34 - 36 » D-38108 Braunschweig
Phone: +49-531-23 59-0 » Fax: +48-531-23 59-158 » e-mail: mail@aerodata.de
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Training Course 2013

Thursday, September 5" , 2013

09:00-10:30

10:30-11:00

11:00 - 12:30

12:30-13:30

13:30 - 15:00

15:00 - 15:30

15:30-17:00

fOF1S
W .

£

Use of RNAV software in particular the Baro-VNAYV functionality

(FMu)
Coffee Break

Practical (Advanced) Usage of the Graphic Editor (SJ)
Practical (Advanced) Usage of the Alpha Editor (SJ)

Lunch Break
Graphic History (SJ)
Coffee Break

ASCII Export, Demeter Interface (MHf)

o

aerodata
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PR Ly Projects completed since last
aerodata AeroFIS® User-Meeting 2011

[prec sion in special rr.w-:nj

FIS —Club 2011.:
It seems like it was yesterday...
S\ 2 avar@TsA

= Y Al : e o sl

but many things have happened ...

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 1

PR Ly Projects completed since last
qer%ﬂ.ﬂiﬂwﬂ AeroFIS® User-Meeting 2011

Busy times at Aerodata:

AeroFIS User Meeting 2013 September, 2 — 4t 2013 Page 2




el D Projects completed since last S
aerodata \
[prer-slurnnsortualn:ﬁsicn] Aero FIS® US er-Meeti n g 2011 L

* 2011: Delivery of third AeroFIS for UKSATSE
Client: Ukrainian State Air Traffic Service Enterprise

* 2011: Delivery of the first
AeroFIS for flight Calibration in
Russia with integration in
Super King Air 350i
Client: LPS, Russia

« 2011: Delivery of the fourth AeroFIS with integration into
factory new B200
Client: DGAC Indonesia

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 3

PR Ly Projects completed since last
qer%gﬂlgmﬁ AeroFIS® User-Meeting 2011

* 2011: Delivery of the fifths AeroFIS with integration into
factory new B200
Client: DGAC Indonesia

* 2011: Delivery of the second AeroFIS for PANSA with
integration into LET L410-UVP
Client: Polish Air Navigation Services, Poland

+ 2011 : Delivery of an AeroFIS with integration into a
Dassault Falcon 20
Client: Royal Norwegian Air Force, Norway

AeroFIS User Meeting 2013 September, 2Md — 4t 2013 Page 4
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* 2012: Delivery of the first AeroFIS including installation in
Beech King Air 350i
Client: AeroPearl, Australia

» 2012: Delivery of an RNAV-FIS with integration into
Hawker 900 XP
Client: DGAC Indonesia

» 2012: Delivery of the second AeroFIS for integration into a
Beech King Air B350
Client: Air Control, Kazakhstan

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 5

) Projects completed since last
aer%ﬂgigm] AeroFIS® User-Meeting 2011

» 2012: Delivery of the second AeroFIS including installation
in Beech Super King Air 350i
Client: State ATM, Russia

* 2012: Delivery of the third AeroFIS including installation in
Beech Super King Air 350i
Client: State ATM, Russia

« 2012: Delivery of the second

AeroFIS including installation in f ' '3%
Beech King Air 350i &

70 &
Client: AeroPearl, Australia g‘ / g

-

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 6




= ) Projects completed since last
qer%ﬂ.ﬂ?ﬁmw AeroFIS® User-Meeting 2011

* 2012: Delivery of complete new Flight Inspection aircraft
Super King Air 350iER equipped with AeroFIS for Taiwan
Client: Civil Aviation Authority Taiwan

* 2013: Delivery of second AeroFIS including installation in
Hawker 750 for CASA
Client: Civil Aviation Safety Authority, South Korea

*  Within 2013: Delivery of the third AeroFIS for JASDF for
integration into U-125
Client: Japan Air Self-Defense Force (JASDF)

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 7

= ) Projects completed since last
qer%ﬂ.ﬂ?ﬁmw AeroFIS® User-Meeting 2011

* Within 2013: Delivery of a complete flight inspection
aircraft Super King Air 350i equipped with AeroFIS
Client: Smart Aviation, Egypt

*  Within 2013: Delivery of an AeroFIS including installation
in ATR-42
Client: Silk Way Airlines LLCV, Azerbaijan

*  Within 2013: Delivery of complete factory new Multi Role
Aircraft (Flight Inspection & Medical Evacuation) B300
Super King Air 350 equipped with AeroFIS.

Client: Serbia and Montenegro AirTraffic Services Agency

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 8
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AD-AFIS-112in
King Air 350:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 9

aerodata ‘2‘:_\,5/

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 10




J— )
aerodata

[prec sion in special rr.“p:nj

AD-AFIS-280 in King Air 350:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 11
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AD-AFIS-060 in Falcon 20:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 12
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AD-AFIS-060 in Falcon 20:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 13
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AD-AFIS-355 in Hawker 750:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 14
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AD-AFIS-130in L410:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 15

aerodata Aerof\S
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AD-AFIS-130in L410:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 16
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precision in speci; 3l mission

AD-RNAV-FIS in Hawker 900XP:

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 17

Precision in
Special Mission...
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New AeroFIS Design
(AD-AFIS-113/114)

Frank Musmann

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 1

Y New Design AD-AFIS-113/114
aer?dajq ;

New AeroFIS Design
AD-AFIS-113/114

These systems shall cover
basic, most typical
Flight Inspection requirements.

Some additional capabilities
are provided as options.

AD-AFIS-113 = For installation on LH Cabin Side
AD-AFIS-114 =» For installation on RH Cabin Side

AeroFIS User Meeting 2013 September, 2 — 4t 2013 Page 2




) 4D New Design AD-AFIS-113/114
aerodata

[prec sion in special rr.w-:nj

Designed for installation in the following Aircraft:

- Lear-Jet series

- King Air C90, B200, B300,
- Cessna Citation

- Rockell Turbo Commander,
- Pilatus PC-12,

- De Havilland Twin Otter,

- Cessna Caravan;

- Embraer Phenom 300

- and many others...

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 3

) 4D New Design AD-AFIS-113/114
aerodata

[prec sion in special rr.w-:nj

New ‘“Standard’” AFIS: I

Standard FI-Capabilities:
2 X VOR/ILS

2 x DME (incl. 2 x 4 channel Scan DME) 2 X AD-RNZ850
2 Xx MKR (MKR#2 normally not used)

1 x ADF Collins ADF-462

1 x VHF-COM Dittel FSG-90(H) or Becker AR6201
Optional FI-Capabilities:
Transponder (w or w/o ADS-B) Collins TDR94 ‘
UHF-COM Honeywell KTR909

GNLU (GBAS) Collins GNLU930

TACAN Collins TCN500FI

Oscilloscope TDS3032

Color Printer AD-HP6940
Data Downlink

AeroFIS User Meeting 2013 September, 2Md — 4t 2013 Page 4




) New Design AD-AFIS-113/114
aerodata

[pfec sion in special rr-\\:-'."]

New ‘“Standard’” AFIS:

Standard Equipment:

Display Computer AD-CC2-0400

Realtime computer AD-VC3-0203

19” Display AD-CDISP-0900

SD-Card Reader AD-SDCR-0200

Keyboard / Trackball

Antenna Switching Unit (AD new Design)

Audio System Becker ACU-6100, REU 6100

Optional Equipment:
1 x Secondary Display 12” Baytek

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 5

L) New Design AD-AFIS-113/114
aerodata

[prec sion in special rr-“u}n]

New ‘“Standard’” AFIS:

Position Reference:
- GPS

- PDGPS

- INS / AHRS

- Air Data Computer (ADC)
- SBAS (EGNOS / WAAS)

Optional Position Reference :
- OmniStar

- GPS RTK provided by AD-GNSS-0100
- GPS + GLONASS RTK

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 6




H‘oa
ae rc[> data :
precision in special mission

Typical Cabin Lavout

— =t
P o

%{WMH {
5 o ob

SECTION &8
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H‘oa
ae rc[> data :
precision in special mission

Design Details

UHF-COM
(Option) 19" Display
XPDR
(Option) 2 % USB
VHF-COM

(various models) SD Card

Headset Plugs Reader

Can be flipped

System Switches up

Audio Control Adjustable

Trackball

AeroFIS User Meeting 2013 September, 2Md — 4t 2013 Page 8




P )

aerodata

[prccxsmr\ in special

Design

ml.ﬁsion]

Details Display can be tilted

Circuit Breaker

Keyboard

Release

Foot Pedal PTT
(various positions)

Printer Box
(Option)

Panel
AeroFIS Logo

Button
Face Plate

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 9

J— )
aerodata

[prccxsmr\ in special ml.r.sion]

Design Details Aperture for
. Fire
Operating Hour Extinguisher
Counter
Ethernet Smoke Alarm
RTN/SRTN Indicator
Lock

Observer Audio
(also available at
RDP for Observer

Audio

Smoke Alarm

Panel in Horn

aircraft)
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aerodata

[prer sion in special rr.w.:n]

Design Details

Rack
Distribution
Panel

Cover Plate

— Cable routing

Seat Rall
Adapter
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J— )
aerodata

[prer sion in special rr.w.:n]

Design Details

N
— |
Face Plate
(quick
removable w/o
tools)

Press to Open

P Press to Open
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aerodata

[p'ec sion in special rr.s\:-.r]

Design Details

USB-Hub
Video/Audio Mux

S
ST
= - ¥

Display Computer

Realtime
Computer
Telemetry

(PDGPS)

Telemetry
(Data Downlink)

GNSS

el

—~

S 1 l'-v'm‘,e_/

AD-RNZ850

UHF-COM
(Option)

Antenna
Relay Box

GNLU/TACAN
(option)

ADF

XPDR
(Option)

Intercom

AeroFIS User Meeting 2013 September, 2" — 41 2013 Page 13

aerodata

[p'ec sion in special rr.s\:-.r]

Design Details

Push here to
lower the
Keyboard/Table

Trackball folds up
and moves
out of aisle
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@ AeroPearl
Flight Inspection Servi

Experiences using the....
Transponder Pulse Decoder System
. for SSR Flight Inspection

Matthew Bruce
Chief Technical Services Engineer
AeroPearl

AeroF|S User Meeting 2013

@ atoesar! Introduction

» SSR Flight Inspection Requirements in Australia
* Pre-TPDS (- 2007)

« TPDS Mk. 1 (2007 — 2012)

« TPDS Mk. 2 (2012 —)

» Use of TPDS for investigations

» Considerations

* Future Development

AeroF|S User Meeting 2013




@ asrefeart. SSR Inspection in Australia

« Standard ICAO requirements on calibrated source
« Standard requirements on truth data

» Additional requirements on measurement of performance
of SSR under inspection
— Signal Level (at antenna socket)
— Hit Rate
— “Full Sweep Plot”

+ Shows Main Beam and Side Lobe Suppression pattern
throughout rotation

 Similar to output of RASS test set used by RADAR engineers

AeroF|S User Meeting 2013 Page 3

(P) asroreant pre-TPDS

 How were these requirements met before the TPDS?
— Modified Cossor IFF XPDR
— “Aux Box”, a CASA Flying Unit development
» Took analogue data from the XPDR
— AGC / Hit Rate for various modes
— Pre-filtered for mode of interest
» Sent as analogue data to the FIE

* Design worked well, but had some shortcomings
— Could only record Signal Level & Hit Rate after pre-selection
» Source of error
— Only worked for Modes 1, 2, 3/A, B, C, “P”
— Analogue design
— Difficult to maintain, XPDR in particular
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(P) Asroreart TPDS MK. 1

* In 2006/7 Australia began to introduce Mode S SSR
— Existing hardware was not capable of Mode S
* No way to provide calibrated source
* No way to measure Signal Level / Hit Rates
» Transponder Pulse Decoder System (TPDS) development
began between Airservices / Aerodata / AeroPearl

» Key requirements of new design

— Digital interfaces
— Use of standard transponder as calibrated source

- MOdeS Capable MODE S 4 M“ MODE A Only
ALL-CALL
P B P,

MODE S b P. P P (Short)

i
.—”—rr—l 30.25 psec I— nggEl =
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(P) Asroreart TPDS MK. 1

* |n 2007 the first unit
was delivered

— Filser TRT800 XDPR as
1030MHz Video Source

— Transponder Pulse
Decoder Box for
processing of video

— Raytheon AN/APX-119
XPDR as calibrated
source and source of
“reply” signal

* Modes 1, 2, 3/A,C, S

— Integrated into AD-FIS-8

and later the AD-FIS-8/R
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(P) Actoreart TPDS MK. 1

VIDEO
27522VD
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(P) Actoreart TPDS M. 1

* Additional controllers
— SSR LED Panel D@D ® @ @ @ @ 3
S T ~

— XPDR Controller
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acrefearl TPDS MK. 1

» Block Diagram

I |
1 |
1 |
: ADC
Video | I
—— 12 Bit |——{ A Shift Register i
25 MSps| | el I
| I
| |
T [T 11 Data] s
I |Look Up . . X ——
: Table Pu'lse Filter Logic Buff. :
I |
Ll ~ | I
r /l// Mode Pulse Type :
1 1 Counter Counter 1
1 Clo 1 '
| | |
Pl P2 P3| T I |
| | |_| | | ‘/_(_ _____ e s s =S EEEE R R R R R - ESmnau !
(Eél x US depending
p interrogation mode |
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AeroPearl S
Flight Inspection Service T P D M k = 1
« Signal Level & Hit-Rate data for all modes
[hose 3ass]s  -15mm2
g -30 - . o &6 438
é =50
i LR L | |
=z T T R T R |1 FHIE! I
SSTTTED A
Pl A
Bl i| | |
% &0 | i | Ll
!I ‘ RN & |.i!I L AAER SO MR J J
g EoocesaselZ 78282
%
g I |
|
[z sssg]s 180
s :
T
[ |

062550 052640 0&27.30 062820 052310
Time |s]
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(P) astoreart TPDS MK. 1

» Signal Level & Hit Rate Mode “S4”

— Experience shows that measured coverage distance and distance
where radar identifies aircraft are within 5-10 NM of each other

:- Modc‘sd Ql'ﬂ {SH) .dB!;V-V
10 T
5o .
3
Dot o
& 0 I I mm"“’“""‘n&h%
=
1 SR ¥ S
0 . !
30
g
i ! I I i i
z
8 n |
el T “MWM’JL‘% ]
WMMMWWM
] 1} 1] 0 0 0 50 &0 T 80 50 10
RADART Reference Distance Gnd [NM]
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(P) astoreart TPDS MK. 1

RE Level |d8m

* Impulse Graphic / Full Sweep Plot

— Triggered off selected mode

i
U
)
: :i'\‘? if! 53 v | 5'1lJI : b ..ﬂ' m!‘l y
] ?}m‘ Nﬂ":l':‘ l': ‘!t l! i i . r‘llt e l" J IS \ I la Lh I': ‘I““!'l' 'im :
l b TP A ‘u 'hl T
ih' T : 2 Ta lh A L g ! ! n .
"' - !ildH l”"I | [ L DA iy (b I I ] |
) “T’I et '|'“' ";' ' ! PR fl | !I i : ; b= !l' ".".I‘l .‘Il '“‘I

Tieme [3]
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(P) Asroreart TPDS MK. 1

* Impulse Graphic / Full Sweep Plot zoomed

AeroFIS User Meeting 2013 Page 13

(P Astoreart TPDS M. 2

* New contract, new requirements
— No longer able to set the SSR under test into non-standard modes
* Philosophical reasons
 Statistical reasons

— Requirement to measure only the Mode S radar of interest in a
multi Mode S environment

— Re-Specification with “Lessons Learned” from Mk. 1 development

» Development of TPDS with Mode S/Mode S functionality

— Use the IC/CL code sent as part of the UF11 “All Call”
interrogation to identify the radar of interest

— F/S and Hit Rate are calculated only for the radar of interest
* New “Mode S6F” parameter for “Filtered”
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(P) astoreart TPDS MK, 2

« Minor hardware adaptations required within TPDS
— Additional wire to provide demodulated P6 data to TPDB
— Upgraded TPDB with improved ADC, new firmware

 Interrogations from the radar of interest are filtered from
— Other Mode S SSR
— Other Conventional SSR
— TCAS
— Active WAM/MLAT systems

« Additional improvements
— Upgraded ADC gives resolution of 0.3dB

— More processing power used to introduce parallel processing in
pulse recognition module

— Improved CAPE integration

AeroFIS User Meeting 2013 Page 15

(P) astoreart TPDS MK 2

. Results from initial testing
r

PAIMSESISSH [aBmW]

pdbMSEHRESH

RADAR1 Reference Distance Gnd [NM]
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(P) astoreart TPDS Mk. 2

« Reactions from initial testing
— Geoff Robinson, ASA Technical Specialist Flight Inspection

“That’'s awesome”

— Matthew Bruce, CTSE AeroPearl

MIND = BLOWN

A\
B ENOR G I FICOM
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(P) astoreart TPDS MK 2

* Has since been used for
— Mode S Terminal Area Radar Commissioning
— Mode S Enroute Radar Commissioning
— Ship SSR Routine Check

» Results continue to be positive

i e i 30 s

Mode 34 Hits (SH))

I t‘u’d‘uﬂJLJLL Mg | ”J—"}JHLJ"H[L”—'H“J l"uﬂﬁ J-'ﬂm P Jh hoLers e by Tl H‘].JJ-I‘[MUPML | J'

200
RADART Reference Azimuth (QOR) [*]
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@ asrefearl Use of TPDS for investigations

» Real power of the TPDS can only be seen during
investigations
— Signal Level / Hit Rate data
* Investigation of nulls
* Areas of interference/multipath
— Impulse Graphic / Full Sweep Plot
* Main Beam pattern
Side Lobe Suppression pattern
Areas of punchthrough/multipath
— Common source of FRUIT and Ring Around
Pulse Spacing
Total XPDR load

AeroFIS User Meeting 2013 Page 19

@ asrefearl Use of TPDS for investigations

 Total XPDR load

— A site at a busy airport
— Many interrogators
+ 2 Terminal Area SSR
* 1 Enroute SSR
* Wide Area Multilateration with active interrogators
* TCAS equipped aircraft
— Plan to use WAM to replace for the Parallel Runway Monitor

— Reports of lost tracks in particular from older aircraft equipped
with non-Mode S XPDR
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@ asrefearl Use of TPDS for investigations
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@ asrefearl Use of TPDS for investigations

Could see that time between Mode A and Mode C
interrogations was often around 117us

— Older XPDR were certified with “dead time” up to 125us

— Means that the Mode C interrogation was not “seen” by the XPDR
and as such no reply was sent

* Resulted in WAM processing dropping the track of the aircraft

» Also noticed that the intended “whisper shout” sequence
was back to front

— Sequence used to solicit replies from nearby aircraft before those
from further out

— Simple coding error had inadvertently made a “shout whisper”
sequence
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AeroPearl

Flight Inspection Ser

Use of TPDS for investigations
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2

AeroPearl

Flight Inspection Ser

Use of TPDS for investigations

* Punchthrough seen on ship based SSR
— Commonly due to superstructure or reflectors such as lightening
arrestor rods
— Leads to False Replies Unsynchronised in Time (FRUIT)
z "Emi'
? 0 \“’m {
B \:‘ |
o AL n'l'”"’» H‘,MM\\ '"i[“%*!l‘uw " Nm"‘”‘m ™ “d%\""“fluww“"ll """‘"‘"l“l“'g‘l“l"“m:ﬂm‘M.m"w
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el — |
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@ asrePearl Considerations

* If you plan to use the TPDS consider the following
— Antenna location

* Needs to be near the reply transponder otherwise the TPDS is
not “seeing” the same SSR environment as the XPDR

* Filser transponder is easily desensitised by strong VHF
transmissions

— Source of “reply” signal

» Can use primary transponders but need to ensure that timing
is considered
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@ asrePearl Future Development

» Refining the current hardware/firmware is the goal
» Addressing Mode S6F “dropouts”

» Suspect due to Filser sensitivity to distortion of the P6 pulse

| T =
04 B _F e Y T e o Lo -t k e S5 UF 11 15 [SH
[‘-‘,I u —— N Tan l,_ |y J _‘_,\__,Jﬁ: ‘-\..j

BT = r L =Tt
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@ asrePearl Future Development

* Mode 1 Performance
— Filser video output has some filtering effects
— Pulse spacing for Mode 1 means that often P2 and P3 pulses are
merged into one in the video signal
« Sensitivity
— Currently only have small margin between receiver noise floor and
coverage signal level tolerances
» Expected that removal of an external band pass filter may
resolve many of the issues

— Was implemented due to desensitisation effects and suspected
DME interference but with AD-AFIS-270 antenna layout this is not
as much of a concern

— Testing with real world signals is pending
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@ Aot Questions
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acroPearl Acknowledgements

Airservices Australia
— Use of flight inspection data
— Providing examples from troubleshooting using TPDS
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@S

Flight Calibration Services

Flight Inspection of Helicopter Procedures
- Limitations of Fixed Wing Aircraft -

Markus Schwendener
FCS Flight Calibration Services GmbH
AeroFIS User Meeting 2013

Introduction PBS

Flight Calibration Services

Background

Research & Development Issues
Flight Inspection

Flight Validation

Typical Helicopter Procedures
Helicopter versus Fixed Wing Aircraft
Feasibility Study

Current Status

[ I I Iy Ny oy Wy

Courtesy REGA

© Fcs Flight Calibration Services GmbH 2




Background FlCL

Flight Calibration Services

O Increasing demand for Special Helicopter Procedures, mainly in Switzerland
due to the special topography

U HEMS Operator (Helicopter Emergency Medical Services)

QO Air Force as Helicopter Operator

0 600 emergency missions per year cancelled due to weather by the major
Swiss HEMS operator

QO Cloud breaking for helicopters (in climb only) is in Switzerland since several
decades allowed:
- Minimum equipment for the helicopter is required
- Procedure must be approved by FOCA (Federal Office for Civil Aviation)

O Increasing HEMS flights between hospitals

© Fcs Flight Calibration Services GmbH 3

Cloud Breaking @S

Flight Calibration Services

= RS Courtesy REGA
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Cloud Breaking

ABFLUGE VON HELIKOPTERN
UND BALLONEN BEI BODEN-
ODER HOCHNEBEL

Sind die Mindestwerte fur Abflige nach Sichtflug-
regeln wegen Boden- oder Hochnebel nicht erfllt,
so ist der Abflug gestattet, wenn:

a. die Unterg e der Nebelschicht nicht hoher
als 200 m dber dem Startplatz liegt und die
Schicht selbst nicht dicker als 300 m ist;

Nebelschicht Sichtwetterb

b. dber der
dingungen herrschen und

c. der Abflug nach dem vom Bundesamt fest-
gelegten Verfahren erfolgt.

© Fcs Flight Calibration Services GmbH

@S

Flight Calibration Services

DECOLLAGES D’HELICOPTERES
ET DE BALLONS EN PRESENCE
DE BROUILLARD OU D'UN
STATUS ELEVE

Si les valeurs mini pour les dé selon
les régles de vol a vue ne sont pas atteintes en
raison du brouillard ou d'une couche de status
élevé, le décollage est alors autorisé si:

a. la limite inférieure de la couche de brouillard
ne se trouve pas a plus de 200 m au-dessus
de I'endroit de décollage et la couche elle-
méme ne fait pas plus de 300 m d'épaisseur;

b. des conditions météorologiques de vol a vue
régnent au-dessus de |a couche de brouillard
et

c. le décollage est effectué conformément a la
procédure fixée par I'Office fedéral.

Technische Mitteilung
WEISUNG

Uber die Mindestanforderungen fir die Zulassung von
Helikoptern fUr Abflige bei Boden- oder Hochnebel

Das Bundesamt fir Zivilluftfahrt,

gestitzt auf Artikel 15 des zes vom Z1. 1948 Uber die
Luftfahrt (SR 748.0) sowie Artikel 8, 9, 16 und 17 der Verordnung Uber die
Zulassung und den Unterhalt von Luftfahrzeugen (VZU) vem 8. Juli 1985

(SR 748.215.1),

yerfugt :

1.  ALLGEMEINES

1.1 FUr Abfilige bei Boden- oder Hochnebel werden nur ein- oder mehrmotorige
Helikopter mit Turbinentriebwerken zugelassen, welche bei diesem Einsatz
in der Lage sind, eine kontinuierliche Steiggeschwindigkeit von 1000 ft/min

Cloud Breaking

© Fcs Flight Calibration Services GmbH

@S

Flight Calibration Services

Courtesy REGA
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Courtesy REGA
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B ac k g roun d ‘aFlggbmﬂon Services

O PinS (Point in Space)
HAF (Helicopter Approach in Fog)

U Linked viaalLow Level IFR Network

ATS Route Network

5000ft AMSL
4000ft AMSL |— LFN ATS Route

3000ft AMSL —

PinS linked
to LFN via

SID/STAR and transitions
S X_, y

Courtesy REGA

PinS
200ft AGL
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Research & Development P®S

Flight Calibration Services

O CHIPS
the CH (Swiss) wide Implementation Program of SESAR related Activities
- SESAR: Single European Sky ATM Research Programme
- 35 Projects on Satellite based Procedures

- 20 Topics in R&D

U E.g. Helicopter Recording Random Flights

- HEMS Operator and Swiss Air Force
- more than 30 helicopters equipped with quick access recorders

© Fcs Flight Calibration Services GmbH 9

Flight Inspection PBS

Flight Calibration Services

U Requirements (ICAO and National)
- Flight inspection an all approaches required prior operational use
- Flight inspection limited to commissioning and special inspections

Horizontal Performance SBAS

Q Examples w erseraion y
- GNSS interference v G s
- EGNOS analysis (e.g. Stanford Plots) ol - w
- VHF/UHF communication coverage m.ﬁ i ’
3 N.L
=

' 4

15 ~
,,E ooox
10 f. *pocts 0

st

8
3
Number of Points per Prel

5 10 15 20 25 30 35 40 45 ¢

Horizontal Error fm]

U Most of the planned helicopter procedures do not end at an airport and the
routes are mainly in valleys
- Communication with ATC could be critical
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Flight Validation

O All helicopter procedures have to be flight validated

U IFR certified helicopter required
Typically a light/medium twin engine helicopter
- Agusta A109
- Eurocopter EC135
- Eurocopter EC 145

U Helicopter qualified
Flight Validation Pilot required

O Flight validation may be

© Fcs Flight Calibration Services GmbH

@S

Flight Calibration Services

Courtesy REGA

11

Flight Inspection Inselspital Bern

U Minimum Descent Height
450ft

O Distances
IAF to IF: 3NM
IF to FAP: 3NM
FAP to MAPt: 3,2NM

© Fcs Flight Calibration Services GmbH

@S

Flight Calibration Services
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Flight Inspection Inselspital Bern P®S

Flight Calibration Services

AeroFIS recording presented in-Google Earth -

© Fcs Flight Calibration Services GmbH 13

Flight Calibr

ation Services

Flight Inspection Inselspital Bern P®S
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Flight Inspection Inselspital Bern P®S

Flight Calibration Services

AeroFIS recording presented in Google Earth

© Fcs Flight Calibration Services GmbH 15
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Flight Inspection Inselspital Bern qggwm R
Beech B300 Agusta AW109SP
Intercept IFR Critical
Approach Angle 4,7°
Environment Dense population

Flight Validation

U T-Procedure divided in two legs
- 1stleg: Southern IAF — IF — Northern IAF
- 2"d leg: IF — FAP — MAPt — MA

U General public was advised prior the Beech inspection flights by media
(newspaper, radio and TV)

U Several noise complaints
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Flight Inspection HAF Meiringen FlCL

Flight Calibration Services

0 Procedure modified due to COM coverage issues

© Fcs Flight Calibration Services GmbH 17

Flight Inspection HAF Meiringen FlCL

Flight Calibration Services

AeroFIS recording-presented in Google Earth

- NS NPV
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Flight Inspection HAF Meiringen FlCL

Flight Calibration Services

“AeroFIS recording
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Flight Calibration Services

Flight Inspection HAF Meiringen FlCL

.

EEOPS recosingmpresented in Google Earth
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Flight Inspection HAF Meiringen

@S

Flight Calibration Services

Beech B300 Agusta AW109SP

Intercept VFR
Approach Angle 8,3°
Environment Lake

Flight Validation

Critical

U Line Up for intercept is critical due to required turns in the valley

O Stable descent on 8,3° is difficult

0 Communication coverage critical (missed approach)

© Fcs Flight Calibration Services GmbH

21

Flight Inspection HAF Alpnach

0 Minimum Descent Height

960ft

d Communication
2 UHF stations
1 VHF station

© Fcs Flight Calibration Services GmbH

@S

Flight Calibration Services

22




Flight Inspection HAF Alpnach P®S

Flight Calibration Services

AeroFIS recording presented in Goegle Earth
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Flight Inspection HAF Alpnach P®S

Flight Calibration Services

AeroFIS recording presented
in Google Earth Ry
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Flight Inspection HAF Alpnach P®S

Flight Calibration Services

© Fcs Flight Calibration Services GmbH 25
. . =
Flight Inspection HAF Alpnach gggmm —
Beech B300 Agusta AW109SP
Intercept VFR Critical
Approach Angle 7°
Environment Populated

Flight Validation

O Line Up for intercept is critical due to required turns in the valley
U Max. approach angle B300 6,65°

0 Communication complex (frequency changes)

© FCS Flight Calibration Services GmbH 26




Comparison B300 versus AW109SP

@S

Flight Calibration Services

Beech B300 Agusta AW109SP
Maximum approach angle 6,65° 9°
Approach speed Approx. 220...120kts 55...30kts

Radius to Fix

Approx. 1,5NM (9000ft)

800ft (1500ft missed appr.)

Purchase price

Approx. 7°000'000%

Approx. 9°000'000%

Operating costs

Approx. 65%/min.

Approx. 85%/min.

© Fcs Flight Calibration Services GmbH
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Experience with FI of Helicopter Procedures

@S

Flight Calibration Services

U Flight inspection of helicopter procedures with a B300 is critical and limited
to single procedures with workarounds

U The flight inspection of approx. 30 helicopter procedures to hospitals located
in regions with dense population and with high approach angles is not

possible

U Flight inspection cannot be combined with flight validation

QO Procedure flight inspection is normally limited to commissioning and the
amount of helicopter procedures is limited

U Operating an own helicopter for flight inspection and validation is not cost

effective

U FCSfinally launched a feasibility study for a helicopter flight inspection

system

© Fcs Flight Calibration Services GmbH
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Helicopter Flight Inspection System e
Required Capabilities of the Helicopter FIS
U GNSSinterference

0 EGNOS with NSE (national requirement)
requires PFIS or LASER

U VHF COM coverage
U UHF COM coverage

QO Temporarily installed in atwin-engine IFR helicopter
to combine flight inspection with flight validation and
to reduce finally the environmental impact and the costs

O Airworthiness certification required (no loose equipment)

© Fcs Flight Calibration Services GmbH 29

FeaSIbIIIty StUdy gFISg?r.%brmion Services
U FCS Flight Calibration Services GmbH
- Main flight inspection and flight validation provider for Switzerland
P®S
d REGA Flight Calibration Services
- Main HEMS Operator in Switzerland with 17 helicopters
- Non government / non profit organization

- Certified for flight validation of helicopter procedures oon _—
- Owner of most helicopter procedures in Switzerland rega=+=
O Aerodata
- Major FIS manufacturer, EASA Design Organization do
aerodata
[p’{‘fl%h’)" N Special missi G.".]
O CHIPS

the CH (Swiss) wide Implementation Program of SESAR related Activities
- Skyguide (Swiss ANSP), Swiss Air Force, FOCA, ... o

skyguide :

© Fcs Flight Calibration Services GmbH 30




Helicopter FIS P@S

Flight Calibration Services

To reduce FIS certification issues and finally costs, the Helicopter FIS should
base on the existing AeroFIS

U Same hardware components (without NAV, TAC, etc.)

0 Same software, configured with special configuration files

U Reliable FIS sensors and software

U No major special procedures and training required for flight inspectors
U Same flight inspection reports

U Flight inspections and flight validation is planned on a long-term base

© Fcs Flight Calibration Services GmbH 31

Helicopter P@S

Flight Calibration Services

U Twin engine helicopter
- Approaches over regions with dense population

O IFR certified
- Combination of flight inspection with flight validation

U Interface Power Supply
- Load shedding

4d Antenna Interface
- L1/L2 GNSS Antenna
- VHF/UHF Antenna

O Space for a FIS Installation
- Quick Installation/Removal

© FCS Flight Calibration Services GmbH 32




Helicopter P@S

Flight Calibration Services

Courtesy REGA
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Helicopter P@S

Flight Calibration Services

|

AR VA

v\, L
Courtesy REGA

© Fcs Flight Calibration Services GmbH 34




Helicopter P@S

Flight Calibration Services

Courtesy Aerodata

© Fcs Flight Calibration Services GmbH 35)

Helicopter & FIS FlCL

Flight Calibration Services

Flight Inspection Operator

Frachtraum

Display Flight Inspection System

Courtesy Aerodata
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Helicopter FIS P@S

Flight Calibration Services

Possible Layout

Existing Equipmentholder from Aerodata

Courtesy Aerodata

© Fcs Flight Calibration Services GmbH 37

Current Status PBS

Flight Calibration Services

U The project seems technically feasible

U A backup/training helicopter is available

U AeroFIS architecture could be maintained

U Equipmentholder from Aerodata available

U Existing helicopter equipment platform may be used

Q0 Existing VHF/UHF antenna and power interface may be used
U Airworthiness certification possible

U Open: Operator display / GNSS L1/L2 antenna installation

© Fcs Flight Calibration Services GmbH 38




© Fcs Flight Calibration Services GmbH
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Flight Calibration Services

Courtesy REGA
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aerodata perof)>
[r-'.-r sion in special missio ] gﬂ‘ﬂﬂ

Detection and Location of RF
Interference Sources

Rolf Seide
Aerodata, Braunschweig, Germany

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 1

aerodata Introduction
[,,,_., chon b1 skt idesio ]

* Detection and Location of Interference sources is not a
simple, fully automatized process.

* A basic investigation of the signal to be detected has to
be performed before the DF system is operated.

» With the results of this investigation sometimes the
source is already identified and/or located.

« Unknown stations have to be investigated in depth.

* If the signal is understood, the DF system comes into
operation. In conjunction with special flight maneuvers
the signal source can be located and the system
generates a graphical and numerical result plot.

 In this presentation fictitious and real data are shown

AeroFIS User Meeting 2013 September, 2 — 4t 2013 Page 2




aerodata Steps
[[lfec sion in special missio .—]

« What signal to detect?
 What information is available beforehand ?

« How can | receive the signal ? - Which frequency band, antenna
selection ?

« Which antenna - horizontal, vertical or circular, antenna selection ?
« What is the expected signal strength - close to station or far away ?
« What is the expected modulation - use demodulator to listen.

* What is the expected bandwidth - use spectrum analyzer .

* What is the expected timing = continuous or intermittent ?

With the first answers to the questions above, the DF system can be
properly set up.

In the following, more detailed questions and answers with a fictitious
example are shown.

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 3

aerodata Step 1, gathering details
[[Ifec sion in soecial missio ]

What signal to detect?
What information is available beforehand ?

Fictitious Example Answer:

* Interference reported on 135,25 MHz, airport
approach frequency

* unreadable, but seems to be voice

Additional information

* Was not reported before, showed up two days ago.

AeroFIS User Meeting 2013 September, 2Md — 4t 2013 Page 4




aerodata Step 2, antenna selection
[[lfec sion in special missio .—]

How can | receive the signal ? - Which frequency band, antenna
selection

Which antenna = horizontal, vertical or circular, antenna selection

Fictitious Example Answer:
e VHF COM band
* Interference reported on VHF COM, which is

vertical polarized. First choice is the wvertical
VHE COM antenna on the aircraft

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 5

aerodata Step 3, signal strength
[[Ifec sion in soecial missio ]

* What is the expected signal strength - close to station or far away
 Is there any noise on the signal or clear?
« Is it a single signal transmitter or multiple TX?

Fictitious Example Answer:

* Signal strength opening the squelch, but strong
aircraft radios are clearly readable above the
signal.

* It seems to be a single station; all signals have
the same quality. No different operators (voices)
talking.

AeroFIS User Meeting 2013 September, 2Md — 4t 2013 Page 6
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aerodat Step 4, band width ; _[g;,f’/
[precision in special mission] Joe uf)

What is the expected bandwidth - use spectrum analyzer
Fictitious Example Answer:

e Spectrum set up to 25 kHz/div
e Marker set to 135,25 MHz

* Occupied bandwidth of interference signal 1is
about +/- 20kHz

e VHF COM signal i1s about 30 dB stronger

ectrum 01/08/12 13:38 “B— Spectrum 01/06/12 14:00 “B—
Ref: 0.0 dBm =RBW: 3 kHz SWT: 139 ms  Trace: Average Ref: 0.0 dEm RBW: 3 kHz SWT: 139 ms Trace: Average
Att: 20 dB VBW: 30 kHz  Trig: Free Bun » Detect: RMS A 20 dB VBW: 30 kHz  Trig: Fres Run = Dstect: RMS

135.25 MHz -81.3 dBm 135.25 MHz -54.0 dBm
p 5ol b I I [ [ Sweep 5ot 6
-10.0 —

r:13
Mo dur-‘ Datektor anzeigen
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aerodat Step 5, modulation / _\3;_‘,3/
[precision in special missior] e

What is the expected modulation - use demodulator to listen

Fictitious Example Answer:

* Example Answer:

Distorted readability was reported in AM, as used
in A/C VHF COMs.

e Tests in FM-narrow with DF demodulator output
showed over-modulated signal, closing the squelch
if spoken louder. Signal could be identified as
voice.

* Tests in FM-wide showed under-modulated signal,
squelch opening properly, clear voice could be
identified.

e This is now identified as +/- 20 kHz FM voice
modulation

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 8
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aerodata Step 6, timing - }o;
[[ n s ssio ] , (e f

What is the expected timing - continuous or intermittent, use
spectrogram or “waterfall-diagram” if available

Intermittent, Spectrogram 01/06/12 14:29 -

. i Ref: 0.0 dBm RBW: 3 kHz SWT: 139 ms Trace: Clear/Write
interference is : VBW: 30 kHz Trig: Free Run s Detect: RMS
typical voice 135.25 MHz -92.6 dBm

communication,

single channel
operation with
PTT, only one
station could be
heard.

Interference

VHF COM
VHF COM

Interference & COM

VHF COM
Interference

VHF COM

Center:135.275 MHz ' ' Span:250 kHz

Messk. VIEssKurve

Messk.- U :
Speicher auswahlen | Mathe r“atll

Modus

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 9

Detektor anzeigen

ofF\S

aerodc:'ra Step 7, set up the DF /%f/
[recsion nspecl misir] V2

With the information found until now, the DF will be set up:

* Frequency: 130.25 MHz,
« Bandwidth and modulation: FM wide (100 kHz)
* Antenna of DF: set to VHF array

» Valid bearing indication if interference station is TX is
received and copied to the cockpit

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 10
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aerodat Step 7, flight preparation /%
[,,,_.,w. o S I.I,,,._W__..] .';{ff‘llﬂ
Briefing with the flight crew

» A Direction Finder procedure shall be flown, if high activity on this
channel is reported.

« The DF indication shall be transferred to the pilot’s bearing indicator,
the pilots shall roughly try to overfly the station. If the needle swings
back, around this point an orbit of roughly 5 NM radius shall be
flown.

* Flight track need not be very accurate, but high bank angles should
be avoided.

« The flight inspector / DF operator shall activate the DF software with
automatic tracking capability of the signal.
It can be flown under IFR, visual contact not needed

 If possible, normal communication on the interfered channel shall be
shifted to other frequencies to have only a single target. This makes
the operation much simpler

« ATC should be informed before flight

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 11

aerc[z'd_c_:_'( g Step 8, flight (2)

* Operation of the DF system in flight:

» The flight inspector / DF-operator operates
spectrum analyzer, audio system and DF
from his console. Spectrum analyzer settings
can be pre-programmed to ease operation

« Ifthe signal is valid, the bearing is transferred
to the cockpit, presented like FIS guidance

« Cockpit guidance to overfly the station is possible |
by:
— Bearing pointer on PFD: Only Manual flight

— Course needle: Autopilot coupling possible direct to interference
station

* Finally the location of the station is shown in graphical and
alphanumerical form by the software

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 12




aerodata Flight Test Results

[pfec sion in special rr-\\:-'."]

Results of Performance Flight Tests

» The following plots have been taken from target search in VHF, UHF
and L-Band DF search flights. Altitude was 6500 ft above the ground

station, IMC conditions, IFR operation.

« All plots were made in real time, progress continuously presented to

the operator in flight.

* The system continuously shows an estimated position error (d
taken from the signal quality and the variation of the bearings)
expected TX location.

« The real position of the TX was not known to the software.

ata
of the

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 13

aerodata Real in-flight plots, VHF

[pfec sion in special rr-\\:-'."]

The following results were plotted in flight in real time locating a VHF

ground station, 6500 ft AGL, IFR:

[rmpr—

 The estimated position error as shown Ty
the system in flight was 0.15 NM s
when flown in a orbit with
10 NM diameter.

» The estimation error only takes quality
data into account, the real position
is not known to the software. N R

OF erous Baaivg lemmae [

Secrol MMk Skt ) Cael St ) Dy ) Foorns_ Shder UM [ ONOYE | bastory |

aerodata

[ crous ceamng usnscs 7]

Pt || Printio hie
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aerodata Real in-flight plots, UHF
[[prectsion in special mission

The following results are plotted in flight in real time locating a UHF groud
station, 6500 ft AGL, IFR :

* The estimated position error as shown by the system in flight was
less than 0.1 NM when flown in a orbit with 10 NM diameter.

* The estimation error only takes
measured data into account, e
the real position is not known
to the software.

Video: 20x real time
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aerodata Real in-flight plots, L-band
[[prectsion in special mission

The following results are plotted in flight in real time Iocatlng a L-band
ground station, 6500 ft AGL, IFR : e

« The estimated position error as shown K T
the system in flight was 0.2 NM | |
when flown in a orbit with
10 NM diameter.

+ The estimation error only takes quality |. | THoL “*g_
data into account, the real position '
IS not known to the software.

Rerge sl

Esaring BIZ.6 |8 =

1250 000 |HHz

£ cons seseng enge.ce
ol Mk () Sekict C Cusck St (e = Zoors, e [ALENN [ALEORNY | Hetory | Price | Priresatie Cioss

This track could not be flown in a full orbit, but the software still gets a
very good result.
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Riesertatian in Google Maps

[prer sion in special rr.w.:n]

» Data from the flight can be exported in KML-Format to be presented
on a map, e.g. Google maps/earth.

* Flight track and p
TS SR

Wi

ition found can be shown.

N
ter

[prer sion in special missi

-1A pretation of Fictitious Signal

« The transmitter was operating in the CB-Band, frequency
of 27.050 MHz in FM. The fifth harmonic (135.250 MHz)
was modulated with 5 times the standard FM deviation of
about 4 kHz. The station was close to the interfered
receiver, and the harmonic resulted in a level of -75dBm
on the VHF COM antenna.

» The radio was modified a few days before; the output
power was turned up without watching the harmonics of
the signal.

» With this knowledge the basic frequency of 27.050 MHz
could be demodulated with a normal FM-narrow receiver.

 The mobile stations used unmodified radios not
transmitting on the harmonics, not visible on VHF.

e Station could be identified and shut down

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 18




pram— L\ ) Final | : £ Eictit Sianal ’/ﬁo\:\s
Qer%g.qtgw] inal Interpretation of Fictitious Signa %

» Full frequency plot showing basic carrier frequency and
harmonics

01/06/12 1540 -
Ref: 0.0 dBm =RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
Att: 20 dB VBW: 3 MHz  Trig: Free Run = Detect: RMS
27.126984 MHz -5.0 dBm ap 54.365079 MHz -486 dBm
81.396825 MHz -52.6 dBm 135.460317 MHz -63.0 dBm

Start: 10 MHz
"""Neuer " Marker- " Marker " Marker " Marker-
typ lgschen auswahlen funktion
AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 19

J— ] y 5
cercgdc:'ra : Summary /g{ﬁ;’/
s .

* DF operating is still challenging and not fully automatic.

It needs understanding of the signal and radio theory by
the operator of the system.

« Special hardware and software on board of the flight
inspection aircraft is required to get best results and
minimum flight time.

 Algorithms using continuous cross bearing calculation
and filter parameter individually matching the aircratft
installation are essential for high accuracy

 Pilots should have training to follow Direction Finder
Indications on cockpit instruments.

* Finally the interference source (transmitter) must be
found by people on ground using the detailed
information supplied by the flight inspection DF system.
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aerodata New Software Features
[urec <ion in soecial iissio .-]

OSC and SPA Settings GUI

Thomas Hahndel

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 1

aerodata New Software Features
[[lfec sion in special missio .—]

OSC and SPA Settings GUI

* New Settings GUI for device control is implemented:

— Settings are adjustable using AFIS Software without direct access
to the device

— All saved settings at first glance for one program
« Support for:

— Oscilloscope
— Spectrum Analyzer

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 2




aerodato
[p ecision in special mis

New Software Features

OSC and SPA Settings GUI

* Invoke the Dialog _
by. rlght mouse mw:umummc Device: |oscilloscope — HAV 1§ R.é’?"'m VOR 1 'E
click on program = o b e —=
button e 1

- Display, change = = :’;1“‘" = o
and save of settingls= —— == - T e
values and units is B ——
now possible = 21 — —

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 3
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aerodato
[precision in special mission]

New Software Features

OSC and SPA Settings GUI
» Oscilloscope settings:

x|
- Tlme base Settings Name
_ Tngger Timebase 1 ‘ms
Trigger Level ‘ 1| ‘v "
° LGVG' Trigger On Channel ‘ﬁl
° Ch an nel Trigger Slope ‘E‘ALL v|
° Coupling Channel 1 ‘DC '|
SIOpe Channel 1 Amp ‘ 2| ‘v "
— Channel Channel 1 Position | o [v -
° Coupling Channel 2 On O |
. 2 [ac =
« Amplitude ‘ — 1k 7
+ Position n [ | [ :
— 2" Channel if connected | Detauts_|
‘ Save ‘ ‘ Close |
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aerodata

[nr_-r sion in special missio —]

New Software Features

OSC and SPA Settings GUI

. . T i
* Analyzer settings: g
Moasuroment Hame VOR 1 (Spectrum) |
— Frequency Recenves Type e wor 1
cotm ey [
» Centre (if not dictated by receiver) i f )
LLZ_Top |
o Span Prewous measarement program | —
. Additional Frequencies | Hz
* Bandwidth == o
— Sweep Resoktion Bandwidih 000) [nz = [Manual
Video Bandwidth 0 Hz 7 Manual
« Count ——
] Tlme Sweep Time ] ¥ Manual
Dusplay Mode |WRITe
— Level Markes Resolsion 1000 |Bz
. Range Refarence Level 50| |deaw
¥ Range 100| |dBed
» Reference
. Curent Detauis
» Display Mode i

Marker

* Automatic Selection (by analyzer) is possible for some values
» Antenna can be selected (it not dictated by receiver)

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 5

aerodata

[nr_-r sion in special missio —]

New Software Features
GBAS Reports

GLS Result Page

Tolerance

058

S Reports (FMu)

Dist. of Ocourrence [N 0E:

Lower Level Run

‘ 70.40 ‘ |

[

RESTRICTED

Se= Remarks |
asin AP |

UNUSABLE

Flight Inspector

FL787 MHE

Signature
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PR £ ) New Software Features

“—

4
4

roF 1S
&

aerodat
Do nsnse]  GBAS Reports

« GBAS Report: Also available with [dBw/m?]
Station: ™1 TX2
EDVE Braunschweig TATM
Parameter Checked Result Result Tolerance
Alignment & Structure Run#2

Harizantal Alignment [uA] 012

Vertical Alignment [pA] 428

TCH[m] 16.58

mean Distance Error [m] 5.31

Spot Field Strength @ 6NM [uV/im] 249215

min. Field Strength [pV/m] 138367

Dist. of Occurrence [NIM] 9.92

max. Field Strength [uV/m] 971016

Dist. of Occurrence [NM] 0.62
Lower Level Run Run#3

min. Field Strength [uV/m] 220.80

Dist. of Occurrence [NIM] 21.06
Upper Level Run Run#5

min. Field Strength [uV/m] 770.40

Dist. of Occurrence [NIM] 2043

Evaluation
like for ILS

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 7

H‘o' New Software Features

aerodata  GBAS Reports

AeroF!S
7Z8

 GBAS Report (continued)

Outer Coverage Run #4
min. Field Strength [pV/m] 94 .31
Angle of Occurrence [*] 76.02

Inner Caverage Run #7
min. Field Strength [pV/m] 128.06
Angle of Occurrence [*] 11771

Dmax Check Run #6
min. Field Strength [pV/m] 54017
Dist of Occurrence [NM] -6.06
Spot Field Strength [uV/m]

Remarks

Classification

Recommended UNRESTRICTED RESTRICTED UNUSABLE

Classification

1 See Remarks [ ] []
AsinAP[ ]

Aircraft Flight Inspector Signature

Is there a

demand for

further

parameter in

GBAS
Reports?
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aer?daiq :
precision in special mission

New Software Features

New Features of the
Graphic Editor

Andreas Kleffmann

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 9

H‘oa)
aer?daiq :
precision in special mission

New Software Features
Graphics Editor

ik ’)w |' .\:«w‘”_. h
[ bl g o
s sk e v 20 i 5 i o o
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aerodata New Software Features
Dresmmeeemsed Graphics - Line and Mark Styles

* Line style selectable derodata

ILS Oveniew (LLZ TX1.AS Top, GP TX1.AS Top)

Six different styles available |

* Mark style for measured points selectable

IzhwgEmDey fud]

Six different marks available

« Configuration via Graphic Editor

i BA
]
.Ll__—&
| :
i
=
— =mEa

) Soroll ) Mark O Select © Quick Select ) Draw (= Zoom | Shidey
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aerodata New Software Features
Dresnmeeemsied Graphics — Edit Line Style

Graphic Editor

Graphic ‘ ILS Overview

Shoitname  |overview | Freq.Hg Time [m
Type |1zs - ¥ Mean/Spotyeies . Filter

rCoordinate System 1 // AN

Parameter Tolerance

/Freq[Hz] Style |Mar f Max

lizAvgErDev lizOffBounds ) —~ Min
opo
Add Parameters H Delete C&Sysiem“ Delete Parameter J ‘ """"
rCoordinate System 2 \\ - /
Parameter | Unit | Color | Tolerance \[ Freq [Hz] Mar e

Min
Fa
gpAvgErnDev [LA] agpOffBounds \10 P
e

Add Parameters “ Delete CoSysiem“ Delete Parameter |

X Axis
T — E R | X Max 5
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aerodata New Software Features
[resonmesned_Graphics — Edit Mark Style

Graphic Editor

Graphic |Localizer Rlignment & Structure
Short name | LLZ AS ‘ Freq.[Hz] |2 5 Time [mi
Type | ILS - [¥| Mean/Spot values Filter

~Coordinate System 1

Parameter Tolerance
llzAvaAgcCorr dBW/m? predefined

Fi
Add Parameters H Delete C&System” Delete Parameter J O
~Coordinate System 2 z
Parameter | Unit | Color | Tolerance | Frég [Hz]| Style | . § m?:
lzAvgMod [%] predefined P & By

Add Parameters H Delete G&System” Delete Parameter J

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 13

aerodata New Software Features
[pesnnssme] Graphics - Profile Range

* For many profiles the x-axis min and max position is defined by
procedure range

* “Ignore Profile Range” marks the user defined range as fixed

~Coordinate System 2

Parameter | Unit | Color Tolerance |Freq [Hz]| Style |Mar
gpAvgEmDev [LA] gpOffiBounds 10 — A

’ Add Parameters H Delete Co-System H Delete Parameter ]

X Axis
| Parameter | Unit /§ m?; > 2
llzTcsDistX [NM] H|ignore Profile Range|
l Set Parameter ][Decimal 'H Events l

l Select Graphic ” Save Graphic ”Add C&Systeml l move up H move down ]
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aerodata New Software Features
Lrsermimsed - _Graphics - Graph Properties

* Re- Scaling of Coordinate Systems with Right Mouse Click
* Marks: Show each Data Point (10Hz or 2Hz Sampling rate)
* Property change only temporary

ILS Overview (LLZ: TX1-AS, Top; GP: TX1-AS Top)

401

307

#. Graph Properties

3
(] . 1
0 a x|

210 Coordinate System 1: LLZ Avg. Deviation Error [uA]

Y min: |—50 | ¥ max: |50 |I:|AutoScaIe
-20

X min: |0 | X max: |B |I:|AutoScaIe
-301

Marks: [
-40
ol  Defaut || OK || Close |
40
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aerodata New Software Features

[pfec sion in special rr-\\:-'."]

New Features of the Program
Manager

Marcel Hoffmeister
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aerodata

[prec sion in special rr-w-'.n]

aerodala
iy

Description:

New Software Features
New Features of the Program Manager

writinq the System ID

afis_fis_demo__5_12_0__2013_01_14__15_33
afis_fis_demo__5_9_0__2012_06_01__06_30
afis_fis_demo__5_4_0__2012_04_25_09_05

Removable Drive

SelectDrive |Default Drive (M:\)

| Format M.

14012013
01062012
25.04.2012

St (RTS)] | Slart (w0 RTS)| | Package Detail |

Bt

J

« Automatic
detection
according to RTS
strapping pins

* Overwrite the A/C
callsign and
System ID

* Administrator
settings will be
permanent,
Operator settings
are temporary

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 17
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aerodata

[prec sion in special rr-w-'.n]

uorc[:dolu

r System State
Sedected Removable Drive Status

RTS Status
Packages | Maintenance | About |

€t Delete

New Software Features
New Features of the Program Manager

Do you relay want to delete ‘afls_fis_demo_ 5 17_0_ 2013 06 2814 407
~—— This action will only delete the eniry in fhe Program Manager but not the content in the installation directory,

Removable Drive

SelectDve Default Drive (M:\),

| Format M\

[Laa || ten |

AFIS540

Description:

afis_fis_demo__5_4_0__2012_04_25_ 09 05

|Star (RTS)] | Slart(wRTS) | Package Detail |

25042012

it

HsysemiD |

J

Delete a entry by
pressing the <del>
key

This will only
delete the entry in
the program
manager. The files
on the harddisk
will not be deleted

Reinstall the
software using
Maintenance /
Scan for new
Software
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PR L ) New Software Features
aerodata

Lo NEW Features of the Program Manager

» Backup of distribution *.zip file

=lol=]
P [ - ot - d0aFis s - dabunen bacap - = B8 [ detinton bodus dechen Lo}
Orgarisioren = InBbobekouinehmen ~  Frogeben fir ~  Hewsr Ordoer E-®
W ) AD-AFIE260 Al e - | oot |7

* AD-AFTS-261

I afs_fo demo_5 4.0_201204.25_09.0.. 25.04201200:09 b4
B afis_fio_demo_5 902012 06 01_06 3. OLOG.HIZ0EI4 I
I afie_fs_dorves_S_13 0_2013.01_34_15_... BA01I033 153 I
b ats_fs deme_5_ 1702130638 _W_.. BOSHIIMAE T

AD-AFIZA0
ADAFIE 35
7 ) s s _sema_5_4_0_2012_04_25_09 05

® A afs_fis_demo_5 9_0__2012_06_01_06_30
F b ofs_fis dema_5_12 02013 01341530
) e Re a5 170 201706 _39_ta %0

alcwariet

I ot _fo_dema_s 1020z 04 5509 0%
8 [ afs_tfo_dem_5.9.0_2002 06 01_06 3.5
7 iy ahs_tfo_gems_5_12 0201301 84_I5 333
# |1 afs_tfe_gemo_5_17_0_ 013062814 40
= L anaee = al | i
J 4 Demente

« A copy of the distribution *.zip file will be stored automatically at
D:\Aerodata\AD-AFIS-XXX\distribution_backup\
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-'d‘o' New Software Features

oercgdc:tq] New Features of the Program Manager

 Data Downlink Mode

Packages Maimenance | About |

 Data Downlink

[Adminsiaton | [Oeration Mode— software is included
| Instal new Software. || || Opemtor |

pr—— | p— in the AFIS software
| distribution

| Update Magnetic Variabon Tabie |

RTS Conhiguration
[v| VCAP installed

|CAPEDATA Diecty _ » Data Downlink

— software can be

— started from the
package table

Packages | Mainienance | About |
| Released | Version | Software | Test Build Date System ID

s_eqypl_5_12_3__2013_07_01__09_40

AFIS 517.0 afis_fis_demo__5_17_0__2013_06_28__14_40 E 2B.06.2013

| E ACIS 51900 afic fie dama S 12 0 W18 01 14 15 4% 14 01 2011 _-.'
Description.
|'isartuw Downlink: || Package Detail | Esit I
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aerodata

[p'ec sion in special rr-w-'.n]

New Software Features
New Features of the Program Manager

* Improved Jeppesen Update

-Cuick Directory Access

| Jeppesen Cycle 1309 (22-AUG-13 to 18-SEP-13)

Suchenin |3 Jeppesen Cycle 13... =| [s/(a = Bile

Dofeigame: Jaerodand 1309.2dp
Dageityp:

3
Offnen Abbrechen

Jeppesen Update (*.pe, *.zip)

[B oo becks =loix
@ o) - hevdeia - €715 - JeppeserCatabase + aersdand beck » [ [[oodrd tadhs drdruben L2}
Orgwmmren v fSblotek aehmen v Frogeben e v Meusr Ordner =~ 1@

0 b e 1024500 43 &l piame - | rerernconen | 10 | eote 1]
L EFBHap 10245500 40 - X I
5 ) EFbap 120045 L aeredans_3013 01,0208 48 S1p¢ MIOMIIIEG KOOt s
W EFEMan 03400 _47 Uloeredins 01308 190836 06c. MIDIMITLLIE  PCOuk 2245168
WU EeMapizae00 s i | serodand 201300 1505 39 < OROBMIILEIL  PCOse EEIT]

L flekeys
5l JeppesenCatabase

T o

1 Flemanta

« Support of *.pc and *.zip files

» *.zip files will be unzipped
automatically

« *.pc files will be renamed to
aerodand.pc

Backup of old databases
(last 3 versions)
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aerodata

[p'ec sion in special rr-w-'.n]

New Software Features
New Features of the Program Manager

aerodalo
[Aetrdery

[ System State Removable Dnvi
Sedected Removable Drive Status || SelectDrive |Default Drive (M:\)
RTS Status -  Fomall
Packages | Maintenance AboUt |
Version: 212
Aerodata AG
Hermann-Blenk-Strasse 36
D-38108 Braunschweig
Germany
Phone: +49 531 2358.0
Fax +49 531 2350.222

Web: hitp /www aerodata de

[ F———

Qo Beabeiten frwige Femster ife

£

ERZNEIR~SE

IF List of Effective =4
Pages

aerodal Automatic Flight Inspection System

¥ Log of Revisions
I cantents
I List of Figures
IF List of Tables
P 1 General
11 5cope

P 12 Related
Decumnents

EF 13 Terminology
#1131
Definitions

User Guide Desktop Utilities

GUI
P32
Definitions
FIS
Pi3z
Abbreviations
¥ 134 Terms
s
Explanations
=P 2 System Startup
¥ 21 user Logen
F 2.2 Drive Letter
Configuration
= I 3 Tools accessible

=

Create Recording Package
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aerodata New Software Features

[prer sion in special n:lﬁsicn]

FAA Offset Localizer

Marcel Hoffmeister
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PR L) New Software Features

aerodata FAA Offset Localizer

[prer sion in special n:lﬁsicn]

» Due to limitations in space and terrain it is sometimes
difficult to install an ILS

e

No space left
toinstall a LLZ

(Matsu Beigan Airport, Taiwan)
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PR L) New Software Features

e r%g.ﬂlgmﬂ FAA Offset Localizer

« Due to limitations in space and terrain it is sometimes
difficult to install an ILS

4 Solution:
Offset LLZ

* Antenna
shifted to the
right

* LLZ Course
(30.2°) is
different than
the runway
heading
(28.1°)

;o0rle earth
(Matsu Beigan Airport, Taiwan)

AeroFIS User Meeting 2013 September, 2" — 4t 2013 Page 25

-'J‘o New Software Features

e r%,gfnigmﬂ FAA Offset Localizer

What does ICAO say about Offset Localizer?

Annex 10: Doc 8168:

« 3.1.3.10.2 For Facility Performance 2.1.2 The localizer course line shall
Category I, the localizer antenna intersect the runway extended
system shall be located and adjusted centre line:

asin 313101, unless site constraints a) at an ang]e not exceeding 5°; and
dictate that the antenna be offset from b) at a point where the nominal glide

the centre line of the runway. path reaches a height of at least 55

+ 3.1.3.10.2.1 The offset localizer m (180 ft) above threshold. This is
system shall be located and adjusted called intercept height.

in accordance with the offset ILS
provisions of the Procedures for Air
Navigation Services — Aircraft
Operations (PANS-OPS) (Doc 8168),
Volume II, and the localizer standards |[m=s— wecnpon

shall be referenced to the S proseh rak
associated fictitious threshold
point.

Fictitious threshold Uz
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) New Software Features

q e r%rgmlr-qnnstrg rrﬁsicn] FAA Offset LOCaIiZer

Intercept . .
Point .

Runway: 38.7°
LLZ Course: 23.7°

Difference: 15.0°

According to ICAQ:

Intercept Point is 0.8 NM
from THR

Virtual THR is behind
LLZ

Point B (1050 m) and
Point C (580 m @ 3° GP)

Alignment Area (Point B
to C) is “out of interest”

(Taitung Airport, Taiwan)
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-'d‘o New Software Features

e r?dqt,qj FAA Offset Localizer

What does FAA say about Offset Localizer?

« United States Standard Flight Inspection Manual

(8200.1C) distinguishes between:
— Default ILS
— Offset ILS
— Offset LLZ

— Different kinds of LDA (Localizer Type Directional Aid)

— Backcourse LLZ
— SDF (Simplified Directional Facility)
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PR £ ) New Software Features

Oer?,.g.g..tq .7 FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)

Figure 15-1A(2)

TYPICAL OFFSET ILS . 3.00 or IeSS

\.
\

V- « Like ICAO all Points are
18 nmor sy ,/i;qf”' calculated from a virtual THR
Zone 2 like for a normal ILS
Point B
Aﬁﬁ
350015: \ F'oth

\T hreshold
‘.
\ Antenna

B
\
Note: P\,_Q/\

Point B remains 3500" 4= 3.0°or less.
from Threshold.
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-'d‘o' New Software Features

ne rcg d o 'rq «7 FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)
TYPI(IALF?}I;l;Sgilfgg?ALIZER
« 3.0°o0rless

 No GP

NOTE: Point C is the
MAP and may be prior to
threshold

18 nmor ESV

* Point C is the MAPt
(defined by the
procedure designer)

Point B

I Zone 3

Threshold
\
\.

\ Antenna

e
\
Note: F,_O,,\
Point B remains 3500 Z6= 3.0°o0r |less.

from Threshold.
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PR A ) New Software Features

we r?dqm .1  FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)

Figure 15-1B(1)
LDA CONFIGURATIONS e 3.0°to 30°

* Point C is the MAPt
(defined by the
procedure designer)

\
18 nm or ESV \ Foint A
@

\ : Zone 2
-
—\ : .
\: Zone 3
|

3500t
'Y Threshold

\
\
\

\
WFAntenna
‘ \

Z8= Angles greater,_ g \

than 3.0° and up \
to 30°.
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.-d-\’ New Software Features

we r?dqm .7  FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)

LDA CONFIGURATIONS
Figure 15-1B(2) ]
 Antenna in front of the THR

\
N\ Zone1

N m—, e Point Ais 4 NM from LLZ
' e PointBis 1 NM from THR

o o Point C is the MAPt (defined
;/3 by the procedure designer)

18 nm or ESV

A Threshold
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PR A ) New Software Features

we r?dqm .1  FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)

Figure 15-1B(3)

Back Course Localizer/ SDF ¢ Antenna in front Of the THR
emmerEsy « Point A is 4 NM from LLZ
' zone e PointBis 1 NM fromLLZ
R - « Point C is the MAPt (defined
Jo i by the procedure designer)
I
-
1nml n
y i l”ou”? IPointC
—1

Q_Rwy
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.-d-\’ New Software Features

we r?dqm .7  FAA Offset Localizer

Different ILS Points for different Offset LLZ types (FAA)

Figure 15-1B(3) o : .
Back Course Localizer/ SDF Like a normal LLZ without GP

18 nm or ESV

* Point C is the MAPt (defined
by the procedure designer)

Zone 1

Point A

Zone 2

3500 ﬂ| Point B
| Zone3

Point C

o= Antenna
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aerodata

[prer sion in special n'.\\l-"']

New Software Features
FAA Offset Localizer

FAA Offset LLZ types in Facility Database

_ il
Bord Testhe Tipe | Mame dert Description User Dale |
@ Taituna Fonanian RGEN Lz IFNN Hoffrmeister Aug 202013
e 04
e Note:
= Offset type
s o] 150 . yp
Descrpton will be
Image Link | & - a
—— " : detected
Pos. Lat22* 43 51.1932" & Lon[121" 04° 56.1475" & An| 72.766 [l |Wes84. 'ﬂ H
Magn Var. 3.40 WY MnWm.rmwmnmaLdalem aUtomatlca’I Iy
L ocakeer IFNN H
Ay e ww according to
mageLs | = | © geometry
Postion Lati22° 44 50.7337" W Lonf1z1° 05* 27.3047" B AR 72.766 M) |WGSE4 -
Gourse Angle | 23.60 | Cowse Secter Width .00 [
N mnnm‘m: 50.00 (% . Tpe:: ront l!'rnm LR -|' —
[arz, ".i- New || Edit | | Distete this| ALl 2 Coord.in|pms =| Lengthinm |
< Kent Name it || Pantpom || Create M || Create KML from| Gloss |

New input field for
MAPt position

Indicator for FAA Offset Type

(No Offset, Offset ILS, Offset LLZ, LDA,
Front LDA, Backcourse SDF, SDF
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New Software Features
aerodata

FAA Offset Localizer

[prer sion in special n'.\\l-"']

FAA Alignment Areas

Front Course From To
CATLIL III One mile from runway threshold Runway threshold
ILS Zone 4 Runway threshold Point D
ILS Zone 5 Point D Point E

Offset Localizers

One mile from runway threshold

Runway threshold or abeam runway
threshold

LDAs and SDFEs

Back Course

One mile from Point C

Point C

All Types of Facilities

Two miles from the antenna

One mile from the antenna
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) New Software Features

we r?p.gfnlgm@ FAA Offset Localizer

« Example from the beginning as FAA “Front LDA”

According to FAA:

* Virtual THR is still
behind LLZ

= | e+ Point C (MAPt) occurs
FAA Alignment §

Area

prior to Point B (1 NM
from virtual THR),
no Zone 3 exists!

=

* Alignment will be
measured 1NM from
Point C to Point C

(Taitung Airport, Taiwan)
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aerodata New Software Features

[prec sion in special rr-ﬁle"!j

New Data Downlink
Ground Software

Andreas Kleffmann
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PR £ ) New Software Features

Oer?dqmj New Data Downlink Ground SW

-

Online Visualization on Ground

+ Easier Communication between Airborne and
Ground Personnel

» Effects of Navaid Adjustments immediately
visible on Ground
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aerodata New Software Features
[pesennssme]  Data Downlink - Airborne Operation

» Cockpit

FIS DATA
LINK

ENABLED

FIS DATA Downlink
enable switch

 FIS Console

Example:
AD-SATEL Modem/TX

aEnEEE UHF, 9600 Baud

TX Enable/Disable Button for
easy TX interruption
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aerodata New Software Features
[pesennssme]  Data Downlink - Airborne Operation

« Software Setup
- Predefined Configuration for common profiles
- Transmission starts and stops with procedures

- Sta rt Automatic | Miscellaneous | Alpha | Graphic | ASCE Export Data Downiink | Oscilloscope | Spectrum Analyzer |
[ Seffing Used for ' Add |
H GP-AMG, GP-AM1, GP-AS, GP-DSAH, GP-DS90 - |
Auto m atl Cca y Icoreldata\datadownlinkiGpAs.def  GP-DS1H, GP-DS1Q, GP-APP, GP-MBa, GP-MB9Q, N || Hemee |
GP-MB10, GP-MNIO, GP-MN10 " Crange
Change
. . GP-AMALR, GP-AMSLR, GP-CW, GP-COLR, GP-LR, L
(recommended) | | essmmonseon g e o oo N ]
LLZ-AMO LLZ-AMI1 LLZ-AS LLZ-DSOH, LLZ-DS9Q, . 4
fcore/datadatadowninkiLlzAs dd LLZ-DS1H, LLZ-DS1Q, LLE-APP, LLE-MBS0, NI
LLZ-MB1Q, LLZ-PH
Or an u a y JcoreldataidatadowniinkiLizCw.de!  LLZ.CW, LLZIC, LLZMB, LLZ-MN, LLZ.OC NiA
fcoreidataidatadownhnkVorOrbat... VOR.Orbit NiA MOvE U
fcoreidata‘datadownhnkVorRad dof VOR-Radial NiA p -
| move domn |
| Resetto Defaut
L sew |
| Guse |
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ae rodqﬁ New Software Features

[prec sion in special rr.“p:nj

Data Downlink — Ground Station

[eneer o . Data Downlink Ground Station
Aircraft (AD-DLGS)

o | Rugged Case with integrated:

- Downlink telemetry receiver
- Visualization Computer for online
display of Flight Inspection Graphs
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- New Software Features

aerodata

Dresemmsainse] Data Downlink — Ground Operation

» Hardware Setup

- Storage for
Manuals and RF Cable

Antenna Connector
12VvDC Connector
Speaker
Power Annunciation
Rx Power Switch

Speaker Volume
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- New Software Features

aerodata

Dresemmsainse] Data Downlink — Ground Operation

 Data Downlink Screen

Session View Window Help
s

=il

2013-08-29 13:00:38 uTC

15:00:39 Local

Graphic — -
|27;’5§'as T et ||

Profile —==

= Tt AR »ﬂl’ﬁ\\\\w" A’,*‘a‘,\n__wi“';‘MhJMa'#MWW\WMMHM

Status o

it
T

{

00:00,00

=

GP 705 Dntan
[Saroll © Mark  Draw = Zoom Skder | AitaX | AueY | Print | Prictofie | | Cuse
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aerodata New Software Features
[resonmessn=d - Data Downlink — Ground Operation

Session View Yindow Help

 Data Downlink Operation
- Graphics open automatically . N
on received data . \\H
- Previous graphics =
automatically closed ———
- Easy operation ) —
- Typically only one graphic ":::: i
- Graphics stored as PDF file
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aerodata New Software Features
[resonmesnsd  Data Downlink — Summary

* Ground Data Downlink Software compatible
to AFIS Software 4.x

» Since AFIS Software 5.12
- Improved stability on transmission problems
- Updated CRC check
- Continuous transmission of profile configuration
- Same parameter names as in AFIS
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aerodata
[[l'.‘f 5ion in special missio ']

PDGPS Improvements
and Evaluation Tools

Claus-Sebastian Wilkens
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D PDGPS Improvements

aerodata

Lo nsennse]  Carrier Phase Measurement
Q& 8
&006&»
C
N .
e & &
Q}O\QJQOQQ > \0®
G)Q'Gx@é & /8
7 (@ N 2
© eq& &
\('\\' 006\ ’
‘ £
RS S
N
> O
NS
SN
F ¥
& W@
VO @Q N
Q \\Z
AN \ -
Ref Antenga N N \ > Long Baseline User Antenna
N N
N VAN
NN
N
/ N
/
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H‘om
ae rc[a data :
precision in special mission

PDGPS Improvements
Integer Ambiguity Positioning

f SV3

SV1

o

~ 1.5 m search volume

@ Potential Solutions
for SV1 and SVv2

@© Potential Solutions
for SV1, SV2 and SV3

(L1 Cycle)
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H‘om
ae rc[a data :
precision in special mission

|4

PDGPS Improvements
Residual

Residual
of SV 2

Least Squares
Position
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D PDGPS Improvements

aerodata )
[[lfec sion in special missio .—] I n t eg r I ty

Residual Check

« Compares double difference carrier phase residual to
threshold value (L1 only).

« Original Settings:
— L1 threshold: 3.0 cm

— Exclusion of a satellite measurements after 3 failed residual
checks

— Detection of incorrect ambiguities with a remaining probability of
p < 108 within 15 minutes.
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D PDGPS Improvements

aerodata ) }
[[lfec sion in special missio .—] O bJ ect I Ve

« Main objective: increase in PDGPS availability
* No decrease in precision and integrity.

 Residual check kicks in too soon and excludes satellites
from the solution.

L1 threshold has been increased to 5.0 cm.

 In order to fulfil the integrity requirements, satellite
measurements are excluded if the residual check has
failed twice.
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D PDGPS Improvements

aerodata Lt
Lo nsennse]  INCreased availability

Navigation Mode Exemplary flight segment

25 I Duration: ca. 77 min.
3 | PDGPS availability
z |« Original : 26.8%

GPS User NavMode O: NONE, 1: SGPS, 2: DGPS, 3: PDGPS

e
th
T

* Improved : 97.5%

ok 1 1 | | 1 1 | | I -
199500 200000 200500 201000 201500 202000 202500 203000 203500 204000 204500

100 T T T T T T T T T

801

60

40

Distance / km

201

u - 1 1 1 1
199500 200000 200500 201000 201500 202000 202500 203000 203500 204000 204500
Time of Week / s
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D PDGPS Improvements

B r?qu] Exemplary Flight Trajectory

original PDGPS core

improved PDGPS core

Single GPS

PDGPS 75 Cocmean
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D PDGPS Improvements

aerodata :
Do nssnse] EVAIUALION TOOIS

« Matlab®-based evaluation of navigation data.
 Visualisation of specific parameters.

Navigation Mode Elevation
3 L L L ! - 920 T
25 II 4 50
70H
8 2 1
o 5 60"
£ 15} &
> S sof-
< 4t 5=
=z S 40
()
0.5 | GPS User NavMode 0: NONE, 1: SGPS, 2: DGPS, 3: PDGPS -1 w 30+
ot | ) . . 1 . . = 20, —
231000 231500 232000 232500 233000 233500 234000 234500 235000
1010 gy > et —
%5 04 231000 231500 232000 232500 233000 233500 234000 234500 235000
5 TOW [s]
4k
E . PRN 01 . PRN 09 PRN 17 . PRN 25
£ . PRN 02 . PRN 10 PRN 18 . PRN 26
8 3r . PRN 03 . PRN 11 PRN 19 . PRN 27|
c . PRN 04 . PRN 12 PRN 20 . PRN 28
S 2+ . PRN 05 PRN 13 PRN 21 . PRN 29
L . PRN 06 PRN 14 PRN 22 . PRN 30,
o 1k . PRN 07 PRN 15 . PRN 23 . PRN 31
. PRN 08 PRN 16 * PRN 24 . PRN 32

0 L I L I L I '
231000 231500 232000 232500 233000 233500 234000 234500 235000
TOW [s]
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D PDGPS Improvements

aerodata . L
Lo nssnse  ViSUAlISAtioN in Google Earth

« Export to Google Earth

 Information on navigation solution type (Single GPS,
, PDGPS) and line of sight between user and
reference receiver

(:003'(‘ earth et - Gox ):{I\' earth
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D PDGPS Improvements

aerodata
[[lfec sion in special missio .—] O u tl O 0 k

« Primary objective: increase of availability and integrity

* Integration of GLONASS measurements
1. Single GLONASS
2. Differential GLONASS
3. Carrier Phase Differential GLONASS

« Multi GNSS position reference with GPS and GLONASS
— “PDGNSS”
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aerodata New Software Features
[urec <ion in soecial iissio .-]

GPS Survey Import to Facility
Database

Marcel Hoffmeister
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PR L) New Software Features

qer%gﬂlgmﬁ GPS Survey Import to Facility Database

« Typing WGS 84 coordinates manually is a big source of
errors
Posion  Laf| 52° 19' 16.0615" N Lon| 10° 34' 16.4337" & At| 132.798 {m]

— High risk of typing wrong numbers or mixing numbers

* Rough errors will be obvious in the flight inspection data
and can be detected by Google Earth crosscheck in
advanced
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-'J‘o New Software Features

qer%ﬂ.ﬂ?ﬁmﬂ GPS Survey Import to Facility Database

 Small errors are more difficult to detect

e Solution:

— Avoid the manual transfer of the survey data from the Sokkia
equipment to the facility database

« Step 1: Export the survey data to a text file

loix|
Datei Bearbeiten Format Ansicht 2
Header>> Delimiter(,) FileFormat(Name,Lat ;l

(north),Lon(East) ,HT(G) ,codes) <<

REF NORD,52.1857232200,10.3242113000,126. 545,
SUED,52.1857127810,10.3242097150,126.652,
MEHL,52.1856765672,10. 3242328967 ,126. 816,
MEHZ2,52.1854025165,10.324110980532,126.759,
MEH3,52.1854924435,10. 3241198757 ,126.759,
FCs,52.1854200207,10. 3240884923,126. 659,

DRAIN,52.1854672380,10.3238452955,125. 261,
SMOKING,52.1856880344,10.3238122160,124.737,

Export successfully finished.

=
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qer%g.ﬂlgmw GPS Survey Import to Facility Database

» Step 2: Create an entry in the facility database

« Step 3: Import the Sokkia export file and select a survey
point

Posion Lo N
e L mportosiion | S ——y

Calculate Position
Sy!rll)elry150,Hz

Copy Position

Paste Position

R e L =]
Survey File: |E: \Databases\EDVE_POINTS.txt
Ident | Lon ‘ Alt | Description
REF NORD °19'27.1607"E  126.545 [m] I
0° 19" " E__126.65;
0°19'2 E 6
°19'26.8316"E  126.759 [m]
°19'26.8316"E 126759 [m]
°19'267186"E 126659 [m]
RAl °19'258431"E 125261 [m]
SMOKING °19'25.7240"E  124.737 [m]
Lok
Position Lat 52° 11' 08.4356" N Lon‘ 10° 19' 27.2384" E Alt 126.816 [m] WGsS84 b
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[prer sion in special n:lﬁsicn]

Moving Facilities
Calibration
with
AD-AFIS

Knuth Steffens
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[urec <ion in special missio .-]

e The ldea:

— Flight Inspection of moving facilities, like TACAN or
Radar Stations without placing a reference Station (like
GMPU) on the carrier (ship).

— Calculation of ships movement (Dead Reckoning) by
track and speed to provide flight guidance and facility’s
relative position
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re—]
aerodata New Software Features
[urec <ion in special missio .-]

« The AD-AFIS Software:

— Database
— Calculations |
— Moving Facility Control /
— Procedure Setup l
— Graphics |\ )
— Results = /

FScroll ' Mk (- Select 7 Quack Sefact (- Crawe (= Zoom_ SAder. || Awox || suay | Frim__|| Printtofis | ToRspart |
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[urec <ion in special missio .-]

 Database:

ALCOI

— Entries allowed for Radar and TACAN :::ééi%%«
o
P TAC Mew Radar Shi|
iy .. . . MNew TACAN
— No Facility Position is required -
TACAN TAC
Name ‘ Ident TRC
Description \
Image Link & i ™~ [ o |
Channel | 16Y Frequency 135.950 [MHz]
Cov. Max. Elev. | Il
Cov. Min. Dist | NM]
Cmverage‘ 200.00 [NM]
Offset | 0.00 [m]
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[[lfec sion in special missio .—]

« Calculation:

The DR algorithm
Beginning at a known ship position (manually
entered or defined by the aircraft position when
an update event is released) the ships position is
calculated by integrating the ships speed vector
(speed and course above ground). This
calculation is done with 10Hz and provides the

current ship position. Heading

Course

Drift by wind & water
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aerodata New Software Features

[p'ec sion in special rr-w-'.n]

» Moving Facility Control:

Initial Position of Ship Current Position of Ship
] Moving Facility Control ——— |_ Current position of Moving Facility ‘
|@ MF latitude | 51°59'13.2286"N°
; [52°00°04.4715"N |8 MF longitude 9°56'17.9298"E "
Latitude 52°00'04.4715™"N . ME altitude ’Wﬂ
Longitude 10°00'06.5786"E
] Altitude ‘ 30 | £t - lol MF true course 250.00°
|6/ MF true heading 0.00°
Apply Fac. Pos |0 MF speed 5.00 ks
True Course | 2502 o Current Movement
True Heading ‘ 0 I“ v]
Speed \ 5 |kes -
Updating the ship motion Vector
Time since last update | 29:59 |min = P g P
[ Fac. Pos. Update ]I Cancel Green Line ]

Position update Flight Guidance Control

overflying the ship
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aerodata New Software Features

[prec sion in special rr-r.'.mn]

* Procedure Setup:
— Orbit and Radial Setup
— Additional Profile Identifier (for Final Report)
— Radial:
— Arrival, Inbound, Outbound, Departure, None

rEnroute:

i ~Program: DGPS rEnroute Enroute
ad| ~Program DGPS rProgram DGPS
@ Radial Radjus 5.0 NM
) Orbit Location|— NO DGPS - O Radial Radius ) Radial FLLE :
[ (WADGPS) @ Orbit Location|- NO DGPES = Orbit Location|— NO L[
rProfile O (WADGPS) O (WADGPS)
Arrival: TAC TACAN Radial ] a
Froiile -Profile

rProfile Identifier

|Orbit: TAC TACEN Orbit

| TAC TACEN Orbit

rProfile Identifier

rProfile Identifier———
¥ |orbit
" l— NONE —

—||| M TR TAZ TINUD W TAT 7 TAZ ~Primaru Statinn
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New Software Features

« Graphic (Examples):

-
"B‘i‘f’/

fier P “p,

7 Eevoute fcument] TACANI Ship Movernest

TAL A VHHFLE Company Amestata. Opertor stefisa. Ragulations ASA Sche
TAC TACAN Ortit 7 [H] CCW, 3000 1%

0508 133714 #1, nageion_2013-05-08_WHFLZ_1

— Ship Track
— Ship Movment
— AJ/C Track

usr?datu )

2013

.| AD OperatorMAP

£

Panzac

2451, OHUND

=

@ AeroPearl Pty Ltd
e e

eed 200 (I //fr
/
r//
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[, ecision in special miss ] frer ae
« Graphic (Examples):
T Erssute foument) TACAN] Shig Movement =

do )
AeroPear] Pty Ltd
uer?umo 1 e Fright Inspection Serviee
Lty
/ ) ‘H\ H\\
/ \ \
f \ \
| \
Y
\ | | |
= \ | |
N, { /
/ f /
\ Vi . /
~ /
= e
s A
~~ N ~ =
— - -
a2
anghude |*
Scroll - Mark (: Select ) Quick Select ) Draw =/ Zoom | Skider | AutoX | AutoY Prirt || Printtofile | To Repost Close
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[[lfec 50N in special missio "]

* Results / Report:

— Standard Results are created

— Customized Reports possible

Result Preview (=234
[ract]|

TAC Radial TACAN1 Results |
|x RangeEm. Avg | -1.13NM

| Range Err. Max —3.47 NM

[¥ AlignEr Avg |-176.23°
|&' Reply Rate Min 60.00 %
. Bends Max -0.07°
| Roughness Max 0.85°
J&l Mod. 135Hz Avg|  20.01%
|& Mod. 15 Hz Avg 20.00 %
|&l signal Str. Min | -59.24 dBW/m?

= Periodic _ Periodic Monitor © Commissioning [ ToolTip [+ Show all [ ] Combine
3 RAN O ASA O Default

Start Time Stop Time Facility Detail TX Run @

I\ f\ A
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[[lfec 50N in special missio "]

Russian GUIl and R

Thomas Hahndel

eports
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[prec sion in special rr-ﬁle"!j

Russian GUI and Reports

« Extended multilingual AFIS. Available

languages are now: English, German, Spanish

and Russian (new)

* Menus, Dialogs and Reports are supported

» Switching between languages is possible (ait-F1) ml%

ol Dt [mee lmit [ e [ . Soseen,

p it [ | — m | - ™ = [ m == R

BTN, B Pafin ? . . . : fucnoeilua, |

[y wres | Magretosness (1) | Contpa : %

__oteert | ngorpan | rpogens. | nosage | @f] CHEECH |
: 1 EDVE 20 LLZ TXI.CW, DMET  LLZYacrsnendh Opberr 6 [NM] 40" CW, 1500 1)
msunat| 1880] 1430/m J BWGTX1, ADF1. BRU B
i ™ |
USG5 | --nme | -]
M.i
EPE | 0,38
GNSS 0824
o
il 11
TR N TN =S R |
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[prec sion in special rr-ﬁle"!j

Receilver Calibration
Enhancement

Andreas Kleffmann
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ue r?dqmj Receiver Calibration Enhancements

Obijective for Receiver Calibration:

Improve determination and operation
on cable losses for
fixed and changeable connections
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-'d‘o' New Software Features

aer?domj Receiver Calibration — Cable Loss

Overview
Calibration using external Signal Generator

Connection a (Calibration Cable)

Sig Gen. é’

Receiver

Connection b

RDP
(¢
GSE Console

For calibration the cable loss between
Signal Generator and Receiver must be known
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Oer?dqmj Receiver Calibration — Previous Setup

Previous Cable Loss Setup:
Only one entry for Cable Loss between
Signal Generator and Receiver

Calibration Loss = Cable Loss (connection a +
connection b)

ADF1 NAV1 |NAV2 | TAC1 | UHF1|VHF1 | Signal Generator |
Model Number|  AD-RNZ-850| Serial Number| 999 |
DME |GP ' LLZ | MKR |VOR |

r Calibration Environment
o/[Month]  Deviation o/ [pom)
40/[%] RF Level -63| [dBmW]
[ Parameters
Last Calibration Operator ~Steps Start _ Stop Status
Clace 2013-02-25 10:58:01| FIS-Administrator 8|| -100| -6S|[dBmW] |Acc.

[IDeviation | 2013-02-25 10:58:01| FIS-Administrator|| 11|/ -0.25| 0.25| [DDM] Acc.

[iModulation| 2013-02-25 10:58:01| FIS-Administrator| 6|/ 35 45| (%) Acc.|
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-'d‘o' New Software Features

oercgdc:tq] Receiver Calibration — Changed Cable Setup

On change of the external cable:
How does the operator determine the
new cable loss?

Calibration Loss = Cable Loss (connection a + ?)

ADF1 ' NAV1 |NAV2'| TAC1 | UHF1 | VHF1 | Signal Generator |

Model Number SerialNumber 138

DME |GP' LLZ |MKR | VOR',

rCalibration Environment
Cable Loss [dBmW] Calibration Period 0 | [Month] Deviation 0| [DDM]
Frequency [MHz] Modulation Depth 40| [%] RF Level 63| [dBmW]
rParameters
Last Calibration Operator Steps  Start  Stop Status
Oacc 2013-02-25 10:58:01| FIS-Administrator H -100 —-65| [dBmW] |Acc.
[IDeviation 2013-02-25 10:58:01| FIS-Administrator -0.25| 0.25| [DDM] Acc.
[IModulation| 2013-02-25 10:58:01| FIS-Administrator n 35 45| [%] Acc.
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Oer?dqmj Receiver Calibration - Enhanced Setup

Enhanced Cable Loss Setup:

Separated entries for cable loss of calibration cable
and fixed rack connection

Calibration Loss = Cable Loss (connection a) + Rack
Loss (connection b)

ADF1' NAV1 |NAV2 | TAC1 |UHF1 | VHF1 | Signal Generator |
SR |
ModelNumbetlm AD-RNZ-850| Serial Number | 138!
DME |GP ' LLZ |MKR VOR |

-Calibration Environment
pmm—— r [ l . :
<. Cable Loss -0.5|[dBmW] Rack Loss | -6.63 [dB] Bbratlon Period 0 [Month]

Deviation 0 requency | 109.31[MHz] Modulation Depth 40 [%]
RF Level | -63|[dBmW]

~Parameters

Last Calibration Operator Steps Start  Stop Status

[lace 2013-02-25 10:58:01 FIS-Administrator -100|{ -65| [dBmW] Acc.i
[Ipeviation | 2013-02-25 10:58:01| FIS-Administrator|| 11|/ -0.25| 0.25|[DDM] |Acc.|
[[IModulation/| 2013-02-25 10:58:01| FIS-Administrator 6 35 45| [%] Acc.
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e r?qu] Receiver Calibration - Summary

Enhanced Cable Loss Setup

Cable Loss — Loss of the external calibration cable

- Measured by Aerodata for delivered cable
- Part of Calibration Setup
- Changeable by Operator

Rack Loss — Loss of fixed connections
- Measured by Aerodata
- Part of Equipment Database
- Not changeable by Operator
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aerodata ,Direct“ Procedure

[pfec sion in special rr-\\:-'."]

From the present A/C position it is possible to automatically
set up

« a TO radial towards any type of facility
— START: Present Position, STOP: Facility

« a FROM radial away from any type of facility
— START: Present Position, STOP: Coverage

» an orbit around any type of facility

« The Start/Stop/Altitude/Radius settings are computed
when the procedure becomes active
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aerodata ,Direct“ Procedure

[pfec sion in special rr-\\:-'."]

Profile Information I |

rRadial

Station

DLE
Afiitude | 100001
Start Distance INM]
Stop Distance INM]
Radial (Magn) o[’
Ref. Station ‘E‘
o Lova JL o

/

Push here
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aerodata »Direct” Procedure
[prec sion in special rr.w-'.n]
Faciity A
Kiegf | DL Name |Leine Enciey | L Procedure spection
o = o
= Rl Radjus 5.0 w4y ¥
ol Lot - Postprocessing
start on STOP
Priary Station: / DMERT} DME Scan
v e o e
Look here| - (o v T e T
Faolty m"n's
Ideql | D18 Hame |Leine Eu:l?p. F |
‘Secondary Sason
YVOR “TX1 OTK2  VIDME <TX1 CTXR
Rador Richis | 5.0 1) fenps J
ascieger | @) Faciky Regort.| Protle.. | gy | Cose |
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[prec sion in special rr.w-'.n]
« Special Entry in Flightlist
« Updated on ,Activate” (yellow)
Flightlist (Online) |
NAVA1 NAV2 DME1 DME2 TAC1 ADF1 ADF2 XPDR
| & || @= | b || o | = L — I = i |

[ [ —J[ma] —|[ma |[ea || — |[— ]| —| |
Prepared (1) | Done |
‘ Facility ‘ Program ‘ Profile ‘ RefPos ‘@
1 DLE VOR1 DLE TX1, DMET DLE VOR Radial 158, fram 15 to 0 [NM], 10000 [f]
DLE DLETX1, (Directfrom PPOS) \i
VOR2: DLE TX1, DME2 1
DLETX1
,Direct ,,
Indication
| add || Edt || wove || Dupicate || Remove | | Moni || stat || swp |[ Aver | | pont |
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[pfec sion in special rr-\\:-'."]

#1 DLE, Leine #2 DLE, Leine AC B-00101; Company TWCAA; Operator Jagieniak; Regulations FAA; Schedule Periodic
DLE VOR Radial 158, from 15 to 0 [MM], 10000 [ft] (Direct from PPOS)
2013-08-16 09:23:01 #1; Inspection_2013-08-16_B-00101709-20-21; SIMU; ONLIME

,Direct ,,
Indication
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[pfec sion in special rr-\\:-'."]

« Example: Automatic Decision for CW/CCW Orbit

co unter-clodowise
orbit
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aerodc:'ra New Features Discussion
[precs sior]

Localizer Polarization

Knuth Steffens
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aerodc:'rq LLZ Polarization
[precs sior]

« The LLZ polarization check is conducted to determine the
effects of undesired vertically polarized signal
components (ICAO Doc 8071)

» The purpose of this check is to determine the effects that
vertical polarization may have on the course structure
(FAA 8200)

» Flight Inspection Procedure:

— Bank the Aircraft 20 degrees left and right within the coverage
area of the antenna while flying on-course.

— Monitor the deviation error
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LLZ Polarization

‘2‘:,/

,‘ﬁw ¥,

rLocalizer Polarization (LLZ: TX1-PO,Tail)

-70
-B0
-90
-100

IlzAvgAgeCorT

60 —— L7 SIS Power Density [dBwWim]| E

-110
-120
-130

45

— LLZ Avg. Modulation [%] ;

IzAvgMod

40

35

30

30

—LLZ Polarization Error [A] E

10

lizPolErr

-10

-30

-50

30

— LLZ Reference Deviatian [pA] <
—— LL7 Avg. Deviation [iA] £

10
-10
-30
-50

lizRefDev

1

T et e m——

20
10
0
-10
-20
-30
-40
-50

refpasBank

e
J\,_

—Bani[?]

g
3

ik

n2 -20% [+20°
1l |

0 i 2 3 3 5 5 7
LLZ TCS Distance X [NW]
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aerodata
[r-'.*r sion in special missio ]

LLZ Polarization

 How to evaluate the data?

&

— Use the graphic and do manual check, if values are out of

tolerance
— Do a numerical evaluation, but how?
« Simple Spot value? Maximum Value?
* Mean Value calculation?
» Complex statistics?
— First Try: take a mean value around the +-20°

Result Preview

LLZPOl|

FLLZPUSPUI,DEV,\ 0.70 pA
J& LLZ Neg. Pol. Dev.| -1.91pA

[LOverage LUNM 105 Wi |

ICoverage Threshold [dBW/m"]

-- Polarization --

1+20° Polarization [LA] 0.704 0.704
1+20° Polarization [DDM] 0.001 0.001
-20° Polarization [LA] -1.914 -1.914
-20° Polarization [DDM] -0.002, -0.002
|- Engineering —

MModulation Balance TuAT

— But, is it the truth? Any suggestions?

AeroFIS User Meeting 2013 September, 2nd — 4th 2013 Page 4




aerodata New Features Discussion
[[lfec sion in special missio .—]

CPDLC

Controller-Pilot Data-Link
Communications

Marcel Hoffmeister
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P ) CPDLC

e r?dqmj Controller-Pilot Data-Link Communications

» Classic communication between ATC and pilots:
voice radio
— VHF
— HF
* Problem:
— Many pilots tuned to one station
* Maximum of possible A/C on one station
* Risk of override another pilot

» Classic solution: dividing ATC sector
— Problem:
* Increasing “handover traffic”

* Number of possible voice channels in high density airspace is
limited
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aerodata  controller-Pilot Data-Link Communications
« Modern solution: CPDLC )
— Air-ground data communication for ATC - : ________
service S8 Gale . BN

<RETURN 15:5s6¢

— Predefined messages (clearance / information
/ request) + additional “free text” capability

— DCDU Simulator (Collins FMS 3000):
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P ) CPDLC

oerc[z[dq__tmg .7  Controller-Pilot Data-Link Communications

* Implementations:
— FANS-1/A
 Originally deployed in South Pathific and North Atlantic

* Based on ACARS (Aircraft Communications Addressing and
Reporting System) using VHF, HF or satellite

* Mainly by satellite communication
— Eurocontrol Link 2000+
* ICAO Doc 9705 compliant
* In many European Flight Information Regions (FIRS)
* VDL Mode 2 (VHF Data Link)

 All new aircraft operating above FL285 to be equipped since
2011

« All existing aircraft operating above FL295 to be retroffited by
Feb 2015
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e r?dm] Controller-Pilot Data-Link Communications

« Discussion:
— Flight Inspection necessary?
— How to flight inspect CPDLC?
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= ) Discussion New Features and Functions
aerodat )
D] Camera In Cockpit

Video Camera / Recording in Cockpit:

Frank Musmann
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) Discussion New Features and Functions

= r?dqm -1 Camera In Cockpit

Video Camera in Cockpit:

Possible Applications:

- Documentation of Approach Light Systems
during flight inspection

- Automatic Event Trigger on PAPI
Approaches
(Automatic Detection of Light Transitions)
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aerodata .
Desmnsennse]  CAMeEra In Cockpit

Video Camera in Cockpit:

Possible Solutions:

- Small HD Cameras (various models available)
- Various Mounting Options
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aerodald ... Camera In Cockpit /%‘z;'f/

Video Recorder:

Possible Solutions:

- HD Solid State Video Recorder
- HDMI/VGA
- Recording on Compact Flash

R S RSN AT e Is there a
demand for
a Cockpit
Camera?
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pesnnsennse]  Receiver Calibration - Schedule /%"f

Receiver Calibration Schedule

« Current Procedure for Receiver Calibration
- Calibrate Receivers according Maintenance Manual
- Execute calibration without checking of necessity

» Every Receiver Calibration means
- High workload
- Blocked Aircraft during calibration
- Risk of failures
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F e A Discussion

aerodata i ) )
Receiver Calibration - Schedules

[pfec sion in special rr-\\:-'."]

Alternative: Calibration depending on Receiver Check

If all parameters are inside the limits EEEEiEs
Is it really necessary
to calibrate?
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