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INTROUUCTION“

MANEUVERING AREA OF ANIAIRPORT LA
= Mixed trafflc of alrcrafts and awﬁ/ rtvehicl \ 7
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¥ TEV@GS 3 *-f e Vehlcle Onboard Gu1dance System o S B {?
with navigation and communlcatlon functions o~
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- » Fully compatible with EUROCONTROL ck)ncept of alrport comrqunlcatlon
« AeroMACS certified version L&
« Awide range of utilities enhancing the basic S|tuat|onal avyareness |
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BACKGROUND - | Ty e
(TEVOGS IS art AeroMACS p"roduct) R ol ”

. .\\

e FCI- Future Communrcatron Infrastructure was l‘*_ ed’in\' "/

Actrbn Plan 17 and in COCR (Communrcatlons Ope tnig Concept and e \
Requrrements S B “‘ ; | e
_* The requrrements for airport surfabe appllcatrons as a part of FCI were 4
defrned = e s V. d "f&
o mobile WiMAX (IEEE802 16e€) | & 2 h=
o frequency band 5091- 5150MHz— .
~ « The AeroMACS Standard for airport surface applrcatrons was develaped
" to the defined setting of WIMAX (IEEE802.16€e) - ,, -
. The AeroMACS standard and products are startrng to be// pIemen’teQ
the world | [ o
sl N AN
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INTENT[ON OF USE

< &3 o
* The TEVOGS system has been developed as a trafflc m agery _e{th\faetwork for

trackmg, supervision, real- time navigation, two- way ca”‘_’ A: r}i\:aj;:on and /

7____eff|Q|ent operation of alrport vehlcles/alrport staff Jfor a ';‘te:;ls of safety S
relevance. =N N 2\
. e Y ' 5 . -
et |s a system to increase the safety and eff|C|ency of mobile units -~ .~
“operating in any weather conditions including extremely low visibility - N
conditions, such as snow, rain, fog ....... & P

* Real-Time Navigation, Dual mode Comm features are de3|gnated t(T |
_prevent accidents, to save your staff time, t}o increase efficiency. Thls S

leads to a decrease in a budget of your airport once the system has been

mstaIIed and staff have been trained Ve

| e | N\ ¥ -~ > N
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FLEXIBILITY _ o2

mformatlon systems used at the alrport ‘a, LI/
. The TEVOGS s Stem- is de§lgned to fit Wlth the eX|st|ng envwonment
and \effers\a -number of adaptlon\feetures in order to be mtegrated mto ‘_
“_your airport operation room survelllan)ce B N

 The TEVOGS system can be customlzed S 4 2 - T

b —Fy— e el | Ay e & J_,_,_-_
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VERSIONS ]

. _5-1_\. )

« TEVOGS - AeroMACS certlﬁed version .-

o

s WIMAX version of TEVOGS system L ALY [N/ 4
-3 | FuIIy prepared for future AeroMACS mfras«tru ture J A
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< «TEVOGS - Light version  / Ly N N ,fu
— LTEversion of TEVOGS system =~ g N
Economical, easy to deploy, but not. AeroMACS certrfred SRR -
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WIMAX vs. LTE versions differs in the type of Wirel,e"_sjé network = Ll

_and differs in roof unit (different WiMAX vs. LTE transceiver). 7.
—- N \:blzh

o : oy ) L0 . _________---"-'___Hr S ™ :,___ \‘\":m
| | S W, ~ ST N

03/2017 6




-~

i

SECURITY ASPECTS
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0 Authentlcatlon based on RSA key pairs
\D End-to-end communication encryptlon

Client access control =~ —‘r-\ g Rt
T o Client ro],es»wrtﬁffstrlcted set\of permltted operatlons - S Y 4 ,E;
o Dyﬂarmc client role aSS|gnmen‘t N : 4

“Mobile unit HW i\\ﬁ_x.f:} el A\
0 SSH access | Wl
o Read-only SNMP access e, AF O
0 Wi-Fi hotspot protected by WPA2 B NV AN

_AeroMACS network " N, e 2l
"0 Key Management Protocol o . 4 ==
0 Device/User authentication / <

-~ 0 Control Message Protection / AN

0 buppr)rt for high-speed sessions | \ 4 /

I \ & - SN
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COI\/IP@NENTS“" o

TEVOGS Serfer 7 —
~ Processing data

x"{ﬂ':'*-TEVOGS Dispatcher =

R ¢ Man;qg«ement nt of TE VGQS dlfferent Ievels of authorlzatlen | ; ;\C’
- : e g Jx\ - i i

- «TEVOGS Mobile Client [ 2 ' AR
Mobile clients for vehicles.-Can be aIS@ used as static cllgnt X ”1%
"TEVOGS Reference GNSS staﬁ&n.{&ptm n) & |

FOLImprg/ement of Bccurpcy an Speed of GNSS cold start & ,

.WiFe_Itess Network |
" AeroMACS (WiMAX) or LTE /

. e sl 1 : | / 4 4 ||\ -, ¥ \\‘\
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- 4 SERVER \
k\ ‘ Reference
.~ GNSS

Master database server

— PostgreSQL ""-._ // 4
- }
-
s

I

|
|
|
| Slave database server
|
|
l

master application server

Reference !
;‘\\ W
( ﬁ’f £ roof GNSS — PastgreSQL . \‘

( Virtual IP )

backup application server =
LAN network "t }

y VirtualP backup 2 application server
i : Monitoring server
N 7
el Administrator Surveillance ;’

Dispatcher
Asterix data
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PHILOSC)PHY OF OPERATION

Each mobile- cllent has a statusln the TEVOGS sy '5’:-1 ,

har{ﬁlles clients according:to its status PR /

~ Status of the CllenI====f" ) N N i

"IDLE .~ <switched off or W|tﬁ@ut connection to the system : Po

"""l'fREADY - switched on, with positl)on with connection to the system_ - m

INSERVICE - switched on, with position, authorized in TEVOGS AR\

WARNING - some parameters at decreased level § 5

ERROR - some features failed (loss of posmon Ioss of connectton )

- Changeover of status: ) Y. NN e
IDLE. — READY — INSERVICE — READY . — .. IDLE" "'

e : -t EF§ROR) (f___ﬁ_ff” _l
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8l TE VOGS |
/ : : .
\ Vs ™ %Yy =~
CLIENTKSTATUS/AND ITS REPRESEN
adle Id > C C POSItIO0 O adll O 001Dar drap
.-"j 3 e .‘_Iiuf'l 5’{ o
IDLEf |ouTotsERVICE N0 NO o A . DLE B
. | | ENIRA
/7 |oNPOSITION OUTOfSERVICE |OK NOorPOOR |- > ONPOSITION &)
% |ONLINE - = ~{OUTofSERVICE NO orPOOR OK B — Map
! : — ;u":" :{‘\L. J{l ._,i'- . .;-:l' ‘
< |READY OUTOfSERVICE oK / acﬁ OK.., = Map
\\..,-Y’F‘““ *Y:-g- —
INSERVICE INSERVICE oK/ oK - = Map
' | = 4
WARNING INSERVICE POOR ~— “ 0K e
[ . ,.:'-'i .
WARNING INSERVICE OK POOR i ﬁf LS
ERROR ., INSERVICE OK NO = ERROR © \Y
---- S | N & N —— A
: v T l— s P e
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BASIC PUNCTIONS

Real- tlme\own position and real- tlme posmon of ;
Real- time position of aircrafts and vehlcles frO 5
RWY Proximity Alerts (preventlon of RWY fmcur‘sm'ﬂ"f =7
Area Alerts (t ( tempeorarily closed TWYSs etc. ) o -

. N
_Points of- Interest ﬂ AN

/ & . e | B - - e
- Messagmg function \ - . S b W m%
 Low Visibility Procedures Informatlon | N A

Test utilities T e P O el

e Iqu L f'

| | ff).ﬁz;n'f {#”:3}_;;
~Automatic updates of client stations (mal)s and software) are pérformeg
via nEtwork Vi / "

N Ve ! '.:\.\\\

‘ B < =Y, 7

- v VN
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ADVANCED FUNCTIONS

‘-\

Crossmg functon -
(improved safety When crossmg TWY) b
I\tawgatlon functon =~ f,-‘\:,_,, : 5 "\ R
(the teams and workerscan be naV|gated preC|ser to the. pomt )_\;‘
“of incident or to the pomt of\thelr work) A /&/
“Data storing and archiving \ 3 . A 8
(all geotracking, positionin g an.d tlmestamp data) 4 " PR
Data analysis and data mining T e P P
(operation optimization) | TN H
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MOBILE! CLTENT*’ -

e Connectlon betweenthe Roof unlt and M\Iejle"'devme W|F|

T e -"'L_\ - .- N = y £ .,

~X Co}n porients: JAN
" 0 Roof unit; AeroMACS (WIMAX) or LTE = H%‘
0 Mobile device: Android OS tablet or mobile phone E
(Tugged types recommended) A i

o Mobile device holder: ~ BRODIT or other brand of car holder,s.fj',:'?.*Zi_':i_:.;;;'

0 Security strap with power feed | PNl
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* Roof unit wﬁh with magnetlc,holder
secunty strap Wlth power feedénd W|th
LED |nd|cat|on of status e

—
-

_,- : ‘ e T "
) \_: -_. . - -'-:_'.-\_\‘
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- Mobile device in BRODIT car holder—
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I ( : '\( :I g I w 2 ATC target - depar
D I S PA b H E R T _1 EN Z : . == 1ATC target - arriving aircra - 1
l\\‘ 31 W, T > N patcher Selp

. =7 e v - AN
Dispatcher versions: =

e Administrator et
~« Chief dlspatcher P
A3 ‘-- Vle\N -Only. ehspatcher for surveﬁTance

f re,

N -

<
\f—f
Dispatchers of professional grqups

* Maintenance
* Fire brigade
- —e-Fuel supply
- Birdwatchers

A
~8 %
! - ‘wwah_
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BASIC FUNCTIONS IN DETAIL

._;.\'f”f

examples: Maps, Toolbar and Menu S gy 80 S
14:20 / .l.“‘\"“f(\
et INSERVICE ® # g @f AP S
Figure: Application toolbar - landscape mode i 4

14:20 >
13.07.2016 INSERVICE @

0720 INSERVICE ® #

13.07.2016
I3 Map
= M@
1 9 Create POI

5 © ¢ settings
(= Service
3
ﬁ Night mode
1042m
igure: creen Figure: Map screen — nlght mode -G
—_Application toolbar - landscape mode With Application menu'——— ~
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BASIC FfUNCT-.IONS_IN DETAIL = ¥

examples: Messages

1 | deroaTE

. ’__7__,;.// -,

i

« Messages between user and [Ty
other users, group of users,
dispatcher . e

"« Predefined messages |
- ¢ Three message priorities

Figure: Message screen qn'd sejeétion of tl}e i
recipient A N/
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BASIC FUNCTIONS IN DETAIL -

examples: POls (Points of interest)

« Easy to create POI
e DefaUIt Categorles Of POIS £ POI with number 11 was added.

_ » Possibility to create | oy s
message with reference to ’
* the POI 4
“‘ . 2 .tf_i.'-.'
f':L
- :\J 3

a ° 0 1042m
‘ Figure: Create|d POl no.11 - / N
S e _\' e \ e .,: Z
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BASIC FUNCTIONS IN DETAIL

examples: Closed Area e

* The dlspatcher has the = 20,07 2016
possibility of setting ad-hoc "
perimeters to restrict mobile
units'to enter such

- perimeters, with the
exception of rescue or other
specific teams.
 Notification is displayed on
mobile client display
* Notification cannot be
closed by the user. )
« Notification is closed when  Figure: Closed area

J&ataajs_{eft. | N/
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TRAFQSTANIE

1370 e

Figure: Expected positions of
BSs at Prague Airport for
coverage (red points)
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TEVOGS -'INFIELD

“TEVOGS WWW#WW#W #WM
safefy of mobile vehicles at acvporss: TM}{/W@%P}“WW

and capabilifies, may contributfe tfo- more cent- exy \
WWMWMﬁWWMMWMWWk# /
acrport operafing personnel. TEVOGS o a system soludfion, which in k
compliance with the SESAR WWWQ]MWWW 2
sgnificant support of traffic safely art-alyporss:” |

Ing. Libor Kurzweil, Ph.D., Director of Quality, Safety andf’"f R

Lt Processes Management. Prague Airport, Czech Republic
2 S Prague Airport and Air Navigation Services of the Czech Republic
provide consultancy support and access to testing of TEVOGS on
% i ?I"F"'mmm il Vaclav Havel Airport Prague.
E— ¥ TEVOGS - 3" place in European Satellite Navigation Comp'étition 2012 » ,
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’ﬂ Aero4TE s.ro. ~

Adress: Moskevska 86
101 00 Prague 10 "
The Czech Republic

v Design and Development _

v' Manufactory N
v Installation %
v' Maintenance

Thank you for your attention.

David Vertat
mob.: +420 725 773 847
email: dvertat@aero4te.com

www.aerodte.com

03/2017




