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OUR BROAD OFFERING




SAAB ATM PRODUCT PORTFOLIO

Surface Multitaterstion (MLAT)
COMPMUNICATION, LS Viide Area Multitateration [UWAM)
NAVIGATION, &
SURVEILLANCE
Adrport ehicle Tracking
Integrated Approach and Towsr Sults
A-SMGCE
ATC ¥ Approach Conbrod
AUTOMATION

Elactronic Flight Strips
Ramota and Virtual Towsr Solutions

Asrobahn Arport Deshboard
Aarobahn A-COM Misstons Tracking
Asrobahn Swrfscs Mansgsr

Asrobahn Departure Manager
Aarobahn ICE-MAN

LANDSIDE TURNARCUND SURFACE

TERMINAL EMRCUTE
CPERATIONS PROCESS CPERATION 5

CPERATION 5 COPERATION 5
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AIR TRAFFIC CONTROL CHALLENGES...

v ATC costs are increasing

v Aviation is vital for rural regions/ towns
v'Need to be more flexible — new airports/ needs
v Each and one tower differently equipped

v’ Long opening hours, low utilization of staff ATC
personal

v’ Limited flexibility (vacations, sick leave,
overtime)

v Digitalization as such...
v Drones!

v’ Limited view to runways, holding points
v Blind Spots

v Low Visibility / Night View / Sunlight
v Birds / Wildlife Detection

v Runway / Airport Extension







http://saab.com/diqgitalairtrafficsolutions

A‘

SAAB AND LFV

- The company will market ;eTI develop and operate produc

- The company provide innovative customlsed remote air trafflc

- A WIN-WIN SOLUTION . SAAB
Saab Digital Air Trafflc:Solutlons AB 3

LY

and services for digital air traffic control

control by combining unique opera’uonal and technical

. . 3 — — As a leading air navigation service
excellence to benefit our customers and'society ‘ provider for civil and miltary
customers, LFV develops cutting
edge solutions for the air

- A digital ANS provider for the future revigation ncustry and bayond,

We are transforming the ATM industry
by creation of new added value for our customers


http://saab.com/digitalairtrafficsolutions

LONG JOURNEY & EXPERIENCE

Saab’s Digital
Tower Sites

Ornskéldsvik <__ 365/24/7 - over 11250 hours in operation

T .4

Sundsvall 365/24/7 - over 2000 hours in oeration

London City Airport -i |
Gothenburg (validation)

Norway (validation)

Ireland (Shannon, Cork & Dublin) 1::\::1::1:':
Schiphol (0.075%)
Leesburg, Virginia (validation)

Australia (validation)
...more to come!!

v
v
v

v

v

v

v

v

v
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SAAB & LFV - LONG TIME R-TWR EXPERIENCE

r-TWR proof ART project Shadow ART The second SESAR Delivery of Delivery of SESAR Approved IAA
of concept start mode validations r-TWR validation 2 SESAR r-TWR r-TWRtest validation r-TWR for Contract
project start validations at Sturup symposium single prototype systemto Contingency symposium operational
at Sturup Veergy-Bodg  Airservices Landvetter use

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

SESAR
r-TWR ATC Global Start of SESAR Delivery of 1st SESAR Start of Delivery SESAR Contract Full Lec_as_bgrg
installedat 2009 & r-TWR SESAR r-TWR  validation 1 operational validation ~ operational to Rest Multiple remote operations Viginia
Angelholm rollout projects single r-TWR system AFIS certification Simulation/ RWY 21st of April validations

airport Veergy-Bodg in Sweden validatoin ~ Schiphol





file://corp.saab.se/Users/udc10/u036010/My Videos/IMG_0204.MOV
file://corp.saab.se/Users/udc10/u036010/My Videos/IMG_0204.MOV
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TECHNOLOGY - REMOTE CAMERA

Up to 14 Ultra HD cameras
— 360 degress coverage horizontal
— +/- 23 degrees vertical view as in the ordinary tower
— 30 fps., 100 Mpbs, H.264, max end-to-end delay < 1 sec o~ CAMERA HOUSING

Integrated weather protected camera housing

PAN/TILT/Z00M CAMERA(S)

— 1-2 HD cameras
— 1-2 IR cameras

Gap Filler Cameras
— Hot spot areas

— Blind spots, covered by a building M E { / _
— Far away observations I _ ' 2

o 1Ml V. GAP FILLER
Redundant network and power supply to ensure i CAMERA

undisrupted service
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REMOTE TOWER - CWP

———

N

Bl Airport System
Control

Electronic
Flight Strips

PTZ Control . \
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DIGITAL WINDOWS — ENDLESS POSSIBILITIES

Loca;m'eather ~ Outline runway, taxiway etc.

>
KLMO010
N

O

Gap filler cameras | i Tracking birds, mooses etc.
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STANDARDISATION AND POLICY MAKING — SAAB COMITTMENT

(,OACI~I1

%iF | ICAC Y TRANSPORT

Ty s

o A STYRELSEN

European Aviation Safety Agency

t Visual surveillance system. An electro-optical system providing an electronic visual presentation of
traffic and any other inft i y to maintain situational awareness at an acrodrome and its
* vicinity.
.

* 4 K

YAarco

Origin Rationale

ATMOPSP/4 The provision of remote acrodrome control service relies on the use of a dedicated
system. Such a system needs a definition, as associated procedures are envisaged to
frame the provision of remote services. The definition covers the complete system
and the full range of existing technologies to date.

INTTTIAT DDADNCAT £

All of these are valid points. However, the existence of policy that is at odds with current
practice needs to have very concrete reasoning and evidence behind it, which seems to be

lacking. In Ireland and Sweden, operation of multiple towers from one facility, if not by one
controller (as yet) is already reality. Following trials of Cork and Shannon airports being

remotely controlled from Dublin, the I1AA states:

civil air navigation services organisation

“With carefully designed procedures it will almost certainly be possible to allow one controller to
simultaneously provide air traffic management services for more than one low volume
aerodrome.”

17



OUR EXPERIENCE FROM
INNOVATING AND

OPERATING REMOTE
TOWERS

18
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ITS ACHALLENGE TO BE FIRST !

» Acceptance from ATCQOs, union, airline
companys and society

* Investments need to be analysed deep

e CBA s needed

l 7 b W
Q D
o V 4

l':c
IZ:. ,” )

* No standardisations. It takes time.
(EUROCAE/EASA)

* Open and closed — on a market with competition.

 Remote tower is 1.0 — new gadgets will be
implemented. Can you see them in the begining




STRATEGY FOR RTS REALISATION

* No 1-Operational demand is the driver for
standarization. Technical system shall support
existing rules and regulation as much as possible

* No 2-The system shall support the present way of
performing the Air Traffic Service

* No 3-Human Resources are trained to perform the
service according to above and need only system
training.
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Operational introduction
- A proven formula

PHASE 1

ANALYSIS AND
TRAINING

Identification of operational
and technical differences RTC
vs ATS

Training RTC systems and the
new CWP environment

RESULT PHASE 1 = BASELINE PHASE 2

PHASE 2

TRAINING AND
FAMILIARISATION

Requires verified
technical system

Commissioning Plan
developed and approved

Training of controllers
ATS in new operating
environment

Passive shadow operation

Evaluation of phase

PHASE 3

COMMISSIONING
PERIOD

ATS service moved from
TWR to RTC

Operational Approval from
regulator is required to conduct
ATS from RTC

The service will be run from either
the TWR or RTC

Handover of position is carried out
according to established
procedure

Double Staffing provides staff soft
start in the environment

Time and resource plan is
estimated by CO in consultation
with CO RTC

Report of PHASE 3 documented

before start of PHASE 4. Report

must confirm that the controller is
ready to perform the service.

RESULT PHASE 2 = BASELINE PHASE 3

PHASE 4
ESTABLISHING

ATS unit established and put
into operation in the RTC

ATS operated exclusively from
RTS
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HE EFFICIENCY

RTC Capabilities

Runway
Control(TWR)

ATS Training/

Simulation
Flight Information

Services(AFIS)

Technical
Supervision

Approach
Services, C-APP

Rostering &
Management



multiple operations

b i')"'-'/’ﬁ" ‘,’W,!‘h y “,
Simulation and validation starts this autumn. ’ |
Operational in 2018

Airport B

RTM 1
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SINGAPORE CASE - PUSHING THE PRODUCT

PAPI 3° (MEHT)"

resnld s o oowing _RONWAY__
[PAP! bghts come into view, 2R e

2 White Kghts and 2 red ights | 200m 19.8m

3 White Bights and 1 red ight I

4 vinte lghis 22m

* MEHT . Minimum Eye Height Over the Theshold,
Noto . Airraft with eye-to-wheel height greater than 8 metros are

‘advised 1o fly with 2 white ights and 2 red lights visile 0 as to|
achieve suffcient wheel learance.

GEOID | BEARING
UNDULATION | STRENGTH
PoN
TAFRWL

PCN BSIR/BIWIL - Taxiways W1, W9, E1. E3, E11
and EP (botwoen E10-E11)
Al other Taxiways

©2016 Civil Aviation Authority Sinaapory




FLYGPLATS

SCANDINAVIAN MOUNTAINS AIRPORT AB

RALAM O "V At

e o - .
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LFV — SECOND GENERATION
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Second generation — based on operational experience

Remote Tower Centre (RTC) Arlanda
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A GROWING MARKET

Greenland

omm
TS ..

00\

Schweiz m /

o
JOS— .

| Brazil g
/ Zeeland



file://corp.saab.se/Users/udc10/u036010/My Videos/foxnews.avi
file://corp.saab.se/Users/udc10/u036010/My Videos/foxnews.avi
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AFIS

« Aflight information service (FIS) is a form of air traffic service
which is available to any aircraft within a flight information
region (FIR), as agreed internationally by ICAOQO.

* Itis defined as information pertinent to the safe and efficient
conduct of flight, and includes information on other potentially
conflicting traffic, possibly derived from radar, but stopping
short of providing positive separation from that traffic.

* Flight Information also includes:
« Meteorological information
 Information on aerodromes

* Information on possible hazards to flight



https://en.wikipedia.org/wiki/Air_traffic_service
https://en.wikipedia.org/wiki/Flight_information_region
https://en.wikipedia.org/wiki/ICAO
https://en.wikipedia.org/wiki/Radar

LETTER OF INTEN
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MB e Storumans
IW kommun
) _ S Jointly develop a case for Remote AFIS
Samarbete rérande etablering av en central fér digitala, fjdrrstyrda
flygplatstjinster i Storuman _
 AFIS centre In Storuman
Letter of Intent - Lol . . .
_ « Hemavan pilot site — operational
Ver: 1.0 ; .
e « To adress Swedish small airports
and potentially outside Sweden
 Road model for Saab
Storumans kommun
Org o 2120002677 AIM IS to conclude on the business case
BIA vagen 242 IN Ql 2018
923 81 5toruman
och
5AAB Digital Air Traffic Solutions AB
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POTENTIAL SWEDISH AFIS CUSTOMERS

« AFIS finns i dagslaget pa
foljande 17 flygplatser |
Sverige:

Arvidsjaur flygplats (ATC vissa tider, AFIS andra)
Eskilstuna-Kjula flygplats

Falkopings flygplats

Gallivare flygplats

(Gavle-Sandviken flygplats)

Goteborg-Save flygplats (ATC dagtid, AFIS nattetid)
Hagfors flygplats

Hemavans flygplats

Kramfors-Solleftea flygplats

Lycksele flygplats

Mora-Siljan flygplats
Pajala flygplats
Svegs flygplats
Skdvde flygplats
Storumans flygplats
Torsby flygplats

Vilhelmina flygplats

Finland: ~10 flygplatser
Norge:> 30 Flygplatser

Baltikum: ~ 5 flygplatser

3
3
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INAMERICA

« AFIS services are currently being provided at 80 airports in Brazil with TWR services provided at 63

Airport AFIS TWR
Operator (X) Provider (X) Provider
m SBRJ Santos Dumont Infraero X Infraero
SBGL Galedo RIOgaledo X DECEA
SBAF Campo dos Afonsos DECEA X DECEA
SBCP Campos Infraero X Infraero
SBFS Campos - Sdo Tomé Petrobras X Petrobras
SBCB Cabo Frio Costa do Sol X Costa do Sol
SBME Macaé Infraero X Infraero
SBEC Macaé (Enchova) Petrobras X Petrobras
SBMM | Macaé (Marlim) Petrobras X Petrobras
SBLB Macaé (Albacora) Petrobras X Petrobras
SBES Sdo Pedro D'aldeia Air Base X DECEA
SBJR Jacarepaguad Infraero X Infraero
SBSC Santa Cruz DECEA X DECEA
2 SBGR Guarulhos GRUAIrport X Infraero
SBSP Congonhas InfrAaero X DECEA
SBKP Campinas Infraero X Infraero
SBMT Campo de Marte Infraero X DECEA
SBGP Gavido Peixoto EMBRAER X EMBRAER
SBGW Guaratinguetd Air Base X DECEA
SBS)J Sdo José dos Campos DECEA X DECEA
SBRP Ribeirdo Preto Infraero X Infraero
SBBP Braganca Paulista DAESP X DAESP
SBSR Sdo José do Rio Preto DAESP X DAESP
SBTA Taubaté CAVEX X DECEA
SBID Jundiai DAESP X PAIM
SBDN Presidente Prudente Infraero X Infraero
SBAE Bauru Aurealva DAESP X DAESP
SBAU Aracatuba Azul X Azul
SBBU Bauru Infraero X Infraero
SBML Marilia Azul X Azul
SBYS Pirassununga DECEA X DECEA
SBAQ Araraquara DAESP X DAESP
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AFIS IN FRANCE - OVER 70 AIRPORTS

0140
FRAGE g
CARTE GENERALE DES AERCDROMES
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LARGE NUMBER OF AIRPORTS — A VITAL INFRASTRUCTURE

» AIRNAV is serving over 250 airports

* Over 600 airports in Indonesia in five
time zones.

» New additional airports planned or
being built

« ATS and AFIS in demand
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HE WAY TO AREMOTE - AFIS PRODUC

Level of complexity/ cost

Scale down of existing RTS/ATS product N

ICAO-INTERNATIONAL CIVIL
AVIATION ORGANIZATION (1988). -
Aerodrome Flight Information Service

.Circular 211-An/128. ICAO (Montreal,
Canada). 1988.

[ R-AFIS - product ] '

A

A 4

[ Low end R-ATS product

A

Scale-up from local AFIS operations



PILOT AIRPORT HEMAVAN
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Passagerare (2016)
14 301 [2]

Varav inrikes (2016)
14 081 [2]

Varav utrikes (2016)
2211[2]

Landningar (2016)
558 [2]
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NO CONVENTIONAL TOWERS
TO BE BUILT AFTER 2020






