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5.7/ 4 Multi Remote Tower
Open House — V3 Validation




Frequentis & Remote TWR - more than eight years of experience

2010 2011 2012 2013 2014 2015 2016
Early concept ~ Technology Operational validation DFSRTC  Jersey, Iceland ~ SESAR 2020  Live
definition research, SESAR  Germany, Austria Project Vienna, Military ~ Multi Airport Validation

Research & development Single Remote Tower Multi Remote Tower

Driving Innovations from a Concept to the Solution




Advanced remote sensing around the world
Systems in Operation 2018
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Different flavours of Digital Tower — Flexible Controller Working Position

Single Operator - Single Airport Multiple Operator — Single Airport (Shared View)
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Individua'lzatlon o& HMI

“Controller takes care of the airspace — not of the system”

Saarbriicken
DFS



Remote tower — more than visualization
Important factors for Multi Remote Tower

Tower use cases Solution portfolio

Enhanced
Tower

High Voice Communication System VCS3020X g DIVOS Communication
Performance
Tower

Information & Control

MET / NAV

smartTOOLS ATIS / VOLMET LICOS /TEC

Contingency

Tower

smartSTRIPS smartPlanner Flight data handling
Airport Air Situation Display ADS-B MLAT Surveillance
operations

smartVISION Visualisation
Remote Regional - o
Virtual Tower i Tower Controller working position

S?gggﬁn @- Digitalisation — Integration — Automation — Usabilty — Situational awareness

B Virtual Tower M Tower
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Multi Remote Tower



vid_RVT Obstacle overlay.pptx
vid_RVT Track-labels.pptx
vid_RVT Track-labels.pptx

Multi Remote Tower

Controller Working Position
— ]

h-uﬁ_.—d p-
3x Panorama ‘a pr— ;
with augmentation : —_ 3xX PTZ view

for each airport

Support Information &

=3 ~ Control Functions
3X approaCh - : Directly integrated

radar T \ , o
. p | Voice Communication
Planning Tool ——— g

Flight Strips  ————— S

Full integration  Multi-airport Surveillance Combined Civil  Validations with C
of enhanced planning tool Integration & / Military DFS and
voice services  for efficientand Augmentation operations Hungaro .
safe traffic Control Control of up to 3 airports by

handling one Air Traffic Controller




Multi Airport CWP — Colour Coding
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VCS Integration — Squelch Highlighting

LHBP PLANNING LHPA PLANNING
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<4Planning Bay

LHBP ACTIVE GROUND

<4 Runway Bay

122.975 4

ACC/
APP

FIC

APRON

DAM

ADCC

FIRE
Service

©

10N

©

©

oM

o

NewSTRIP

CoLOUR %1

<« Active Air Bay

<« Active Ground Bay
<« Frequencies & DA Keys

Support Infop

ATIS [}

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Maecenas
pulvinar orci id leo aliqguet condimentum. Praesent diam elit,
tincidunt non tincidunt et, dapibus in diam. Maecenas eu consequat
mi. Sed tellus ipsum, eleifend at lacus et, fermentum convallis
magna. Proin efficitur nisi magna, quis consequat purus eleifend a.
Pellentesque auctor id lectus vel hendrerit.

METAR

LZIB 251900 32015KT 6000 FEW3000 0/-1
01010 C/D NOSIG

LIGHT GUN
AR GROUND

Land at this airport and proceed to apron  Continue circling, give way to other aircraft

Cleared to land Airport unsafe, do not land

Cleared to approach airport, or return to land Exercise extreme caution

ILS CONTROL
RUNWAY LIGHTS

RWY | OFF 1% 3% 10% = 30% 100% 13-31  31-13
DEP OFF 1% 3% 10% 30% 100%
APP OFF 1% 3% 10% 30% 100%

PAPI | OFF 1% % 10%  30%  100%

PANDRAMA CONTROLS

Compass Flight Data Hotspot 1 Hotspot 3
Wind PTZ Hotspot 2 Clean Camera
PTZ CONTROL
View 1 View 2 View 3 View &
O, 13-31 31-13 Clean Camera

DA KEYS

TecOp 1 TecOp2 TecOp3 DAKEY DAKEY DAKEY DAKEY

LHBP LHPA LHDC

NO INCOMING CALL

12:14:45




Planning Tool
Traffic: Same Time - Multiple Airports

20— 20 — 20 —
N N ATYP  WITC RWY TOA ALT SSR
N i 102 | /S ADEP . TOL | AA | GATE

15— 15— 15—
N . ATYP  WIC  RWY TOA ALT SSR |
_ 1757 YS L AP TOL | ATA | GATE 5

10— ATYF  WIC RWY SID ALT 5SR 10— 10 —
Bl 107 | TS m ADES STS A0 | GATE  129.700 | | o ’-“Ls‘m RWY sio ALT SSR
B | B m ADES  STS AD | GATE 120375
i | AP WL RWY  SD | ALT SSR |

150 | Y5 o aes s ATD  GATE 131250

5= ATYF  WIC RWY sio ALT SSR 5— 5- AP WIC RWY N ALT SSR
ol 106 | Y5 L oames sTs A0 | GATE 129.700 S ol 1806 | /5 . ADEs | sTS AD  GATE 129.700
- ATYF  WIC RWY TOA ALT S5R —] —
B 17, U5 aper DL | Aa | GATE = |

17:44:33
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Feedback & Changes from last Validation

« Expansion of Planning Tool & -
Stl’ipS = ) =

* Integration of Ground - Ground D
communication (coordination) :

* Runway Direction & Status for FRCEEE PRGEGE PN
RWY Change e 4 CHIC) H BEHEHBE 1027:24

« Rework Support Info & Control f |
Area

ccccccc

» Preparation for Working Position
Split & Merge (ON Validation)

12:14:45




112s

ATYP

o
—

EYPA ACTIVI

1128
SLoT

118.300

RxTx
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BLOCK 19
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COLOUR =1 New sTRIP

ADES
Rwy

1129 c/s R
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ATYP wiC NoAC RWY GATE STS
EYKA RUNWAY [ ‘
=
= O 0
- —————————— ]
-_—
L}
EYKA ACTIVE GROUND
118.500
RxTx ACC FIC N DA AoCC
“
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e

EYVI AR
0-
1152
sLoT
-
20—
1161 c/s FR  ADEP
15 ATYP  WIC  NoAC  RWY
10-
132
SLoT

EYVI ACTIVE AIR

o~

EYVI ACTIVE GROUND

118.200
RxTx ACC/APF FIC APRON

c/s

ATYP WIC

c/s
ATYE  WIC

R
NoAC

FR
NoAC

—

Aocc

ADES
RWY

ADES
RWY

ATIS

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim
ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut
aliquip ex eea commodo consequat. Duis sute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulle
periatur. Excepteur sint occeecat cupidstat non proident, sunt in
culpa qui officia deserunt mollit anim id est laborum

METAR

LOWW 0114507 13015KT 9999 -SN FEWO022 BKNO26 MO6/M11

01012 R88/11//95 NOSIG

LIGHT GUN

AR

ILS CONTROL

PANORAMA CONTROLS

PTZ CONTROL

©.

DA KEYS

EYPA EYKA

NO INCOMING CALL

GROUND

circling, give way to other aircraft

EYVI

12903



0 0

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim

2 c/s FR  ADES ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut
SLOT ATYP  WIC  NoAC  RWY aliquip ex ea commodo consequat. Duis aute irure dolor in
-1 3 reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla

periatur. Excepteur sint occeecat cupidstat non proident, sunt in
culpa qui officia deserunt mollit anim id est laborum

METAR

20— 20— LOWW 011450Z 1301SKT 9999 -SN FEW022 BKNO26 MO6/M11
01012 R88/11//95 NOSIG

LIGHT GUN
1141 c/s FR  ADEP
ATYP TC  NoAC  RWY
= L w - AR GROUND
and at this a d proceed tc D C aircraft
10— 10
132 c/s FR  ADES
SLOT ATYP  WTC NoAC RWY ILS CONTROL
5 5
1128 c/s PR ADES o Y s
c/s FR  ADEP | SLOT ATYP WIC NoAC RWY
K] ATYP  WIC NoAC RWY i RUNWAY LIGHTS
pEP (OFEN 01 18 1 3% 10% 30% 100%
papl NBEEY 01 19 FLasH GEEN o1

- PANORAMA CONTROLS
[ = 19 0 siock [

o o~
— =

PTZ CONTROL

EYPA ACTIVE GROUNI EYVI ACTIVE GRO

1128 c/s FR ADES sio ASSR View 1 View 2
sLoT ATYP wiC NoAC RWY GATE FRO STS 01-19 19 Clean Camera
Ko
DA KEYS
118.300 118.500 118.200 DAl DAz DA DAL DAS
RxTx ACC/APP C APRON AoCC Saisi RxTx ACC/APF FIC APRON aocc RxTx FIC APRON ADCE. || 5T
o o 'l
EYPA EYKA EYVI

o ol o ® — s 11:29:03

NO INCOMING CALL
10mN e s0mn COLOUR =1 NEWSTRIP aswe




"

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim
ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis sute irure dolor in

25 reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla
periatur. Excepteur sint occeecat cupidstat non proident, sunt in
culpa qui officia deserunt mollit anim id est laborum

METAR

20- LOWW 011450Z 1301S5KT 9999 -SN FEW022 BKNO26 MO6/M11
01012 R88/11//95 NOSIG

LIGHT GUN

ILS CONTROL

1129 c/s FR ADES
SLOT ATYP  WTC NoAC RWY

RUNWAY LIGHTS

EYKA ACTIVE AIR
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ATYP wic NoAC RWY GATE STS

PANORAMA CONTROLS
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EYPA EYKA EYVI

Ol = O

NO INCOMING CALL 112903

oM COLOUR =1 New STRIP e

EYKA EYV



Next Steps — Further Validation

= PJO5 SOL3 - V2 Validation with ON
DECEMBER 2018 — SIMULATION

Focus: airport split off to 2nd working
position

= PJO5 SOL2 — V3 Validation with HC
MARCH 2019 — LIVE Val Budapest

Focus: Live traffic evaluation with real
airports

Papa Regional Airport

RTC Budapest

* Budapest Airport
\\ (Simplified
Configuration)
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