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Aeronautical Surveillance Systems
( Air-Ground)

PSR: Primary Surveillance RADAR SSR: Secondary Surveillance RADAR
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Multilateration: MLAT / WAM
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Surveillance Data Exchange
(ADS-B)

Asterix

All Purpose STructured Eurocontrol Radar
Information EXchange

Cat 21: ADS-B Reports.

Cat 23: CNS/ATM Ground Station
Service Messages.



ASTERIX Cat 21

v(0.26 and v1.80 versions

Edition : 0.26 Edition Date : 27 June 2005 Edition : 1.8 Edition Date : January 2011
FRN Data Item | Information Length FRN Data Item | Information Length
1 1021/010 | Data Source Identification 2 1 1021/010 | Data'Source Identification 2
2 1021/040 Target Report Descriptor 1+ 2 1021/040 Target Report Descriptor 2+
3 1021/030 Time of Day 3 3 1021/161 Track Number 2
4 1021/130 | PositionlinWES=84 coordinates 6 4 1021/015 | Service Identification 1
5 1021/080 | TargetAddress 3 5 1021/071 Time of Applicability for Position 3
6 1021140 | Geometric/Alitide 2 6 1021130 | Positichin\WES84ie6 rdinates 6
7 1021/090 Figure of Merit 2 7 1021/131 Position in WGS-84 co-ordinates, high res. 8
FX - Field extension indicator - FX - Field extension indicator -
8 1021/210 Link technology 1 8 1021/072 Time of Applicability for Velocity 3
9 1021/230 | RellARgGIE 2 9 1021150 | AifiSpeed 2
10 1021/145 | Flightiievel 2 10 1021/151 | TrielAiRSpeed 2
11 1021/150 | AifSpeed 2 11 1021/080 | FargetiAdaress 3
12 1021/151 | TrueAirSpeed 2 12 1021/073 | Time of Message Reception of Position 3
13 1021/152 | Magnhetic'Heading 2 13 1021/074 | Time of Message Reception of Position-High Precision 4
14 1021/155 | Barometric\Vertical Rate 2 14 1021/075 Time of Message Reception of Velocity 3
FX - Field extension indicator - FX - Field extension indicator -
15 1021/157 Geometric Vertical Rate 2 15 1021/076 Time of Message Reception of Velocity-High Precision 4
16 1021/160 | (GroUnd\V/ector 4 16 1021/140 | GEGmetricIHaight 2
17 1021/165 Rate of Turn 1+ 17 1021/090 Quality Indicators 1+
18 1021/170 | [Targetidentification 6 18 1021/210 | MOPS Version 1
19 1021/095 | Velocity Accuracy 1 19 1021/070 | Mode'3/AiCode 2
20 1021/032 | Time of day accuracy 1 20 1021/230 | ReIFARGIE 2
21 1021/200 | TargetiStatus 1 21 1021/145 | Flightievel 2
FX - Field extension indicator - FX - Field extension indicator -
22 1021/020 | Emitter Category 1 22 1021/152 | Magnetic:Heading 2
23 1021/220 | Metreport 1+ 23 1021/200 | Target'Status 1
24 1021/146 | Intermediate State Selected Altitude 2 24 10211155 | Bafometric\VerticallRate 2
25 10211148 | FinaliStateiSelectedrAltittide 2 25 1021157 | Geometric\VerticallRate 2
26 1021110 | [rajectorylntent 1+N*15 26 10211160 | Ground\Vector 4
27 1021/070 | Models/ACede 2 27 1021/165 | Track Angle Rate 2
28 1021/132 | SigRarATpIiuEs 1 28 1021/077 | Time of Report Transmission 3
FX - Field extension indicator - FX - Field extension indicator -
29 - Spare bits set to zero - 29 1021/170 | TargetIdentification 6
30 - Spare bits set to zero - 30 1021/020 | EmitterCategory 1
31 - Spare bits set to zero - 31 1021/220 | Metinformation 1+
32 - Spare bits set to zero R 32 1021/146 | Intermediate State Selected Altitude 2
33 - Spare bits set to zero - 33 1021/148 | Final'State’'Selected Altitlide 2
34 RE Reserved Expansion Field 1+ 34 1021/110 | Trajectoryintent 1+
35 SP Special Purpose Field 1+ 35 1021/016 Service Management 1
FX - Field extension indicator - FX - Field extension indicator -
36 1021/008 Aircraft Operational Status 1
37 1021/271 Surface Capabilities and Characteristics 1+
38 1021/132 | Méssage/Amplitude 1
39 1021/250 Mode S MB Data 1+N*8
40 1021/260 ACAS Resolution Advisory Report 7
41 1021/400 Receiver ID 1
42 1021/295 Data Ages 1+
FX - Field extension indicator -
43 - Not Used -
44 - Not Used -
45 - Not Used -
46 - Not Used -
47 - Not Used -
48 RE Reserved Expansion Field 1+
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Representation.
Coverage H and V
Processing.
Storage.
Transmission.

General structur
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- Processing.

- Statistical calculation.
- Storage.

- Report.

- Charts



software structu‘

A monitoring station can
generate monthly *.AST files
of the order of 8 GB .

This same station, after pre-
processing the data,
generates *.TRK files of the
order of 200 Mb .
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SurvSENSOR

software structur

Aircraft

[ Reportes de Vigilancia Aerondutica. (v3.0) - X
s Inicio | 2019-06-01 00:00 X Accion:
Bisqueda | Final | 2019-07-05 00:00 | | Configuar ActualizaDB DeteBase | Info | |Progreso
E? Listado de Aeronaves | “RADAR ;¥ ADSB 3 % MLAT E; Gréficas [Eﬁ Reportes ‘
No [Add [Peis __|Matriculs |Tipo [MA [M1AM2 [IDVuelo |Ailine it Time it Lat._[Init Lon. | Last Time [LastLat [Lastion [Hmin _|Hmax | Cant|Dif.Time | Dist |FIR|LTT|w2BENICE NACSIL [PIC| ~
1 9974 USA L= NszaTA 07 - - LRCE18 20130601 000459 220788 857845 2013.0601 00:16:15 206666 858082 35975 36025 438 0013160 11 2 B? 8 8 3 0
B PALE2) AN 2VTSU6T 000458 21,6276 76,7669 20150601 001641 20,0360 78295 WGTS 35025 195 001343 B s s 3 0
3 4 [0 lo [0 |
{4 |ABICET 7 NKS1141  NKS 20130601 00.0453 21.3435 -73.0755 20130601 00:21:18 131884 731861 36350 8 9 3 0
|5 |AD79F2 4333 - - AVADD7  AVA 20130601 00:0500 220588 -78.8312 2019:06:01 00:21:38 198334 782573 38975 33025 365 00:16:38 8 0 0 0
|E 433823 B764 E50400 - UPS385  UPS 2019.06-0100:04:58 237993 -81.2424 2019.06-01 00:2227 266227 -B0.8547 9900 34000 538 00:17:28 B? 8 3§ 3 0
|7 3948712 &7 72830 - AFR946  AFR 20190601 00:04:59 232853 -82.2519 2019.06-0100:24:31 229963 824063 125 28275 730 001332 B2 8 3§ 3 0
|8 |A7TD3E - - JBU28ST  JBU 20190601 00:04:58 225326 -79.3447 2019.06-01 00:30:48 19.0346 793370 34975 35050 746 00:25:50 B? 8 10 3 0
[9|ae0ER 8753 20200 - DALSTI DAL 20130601000458 220962 912449 2130601 003207 184651 809192 35000 7025 657 002708 B8 8 3 0
10|01 o - - ALB99 AN 2SUBT 000458 242599 425505 20150601 003222 22994 | G24073 175 26000 49 002724 B8 8 3 0
040060 2 ETHISIS ETH 20130601 000458 239347 833743 230601 00:3259 23086 87.2460 35975 000 658 002759 8 0 0 0
T |aso7 EsP e ECMIT A3 - - IBESTI4 IBE 2030601000459 206487 902183 20130601 003949 237109 | 7R026 W00 40m | 740 002543 s 0 00
13 e? - - AAL2816  AAL 20130601 00:18:43 234084 -78.5637 201306-01 00:35:43 252440 796272 15025 26025 226 00:16:53 8 0 0 0
14 | 4337 72360 - IBEBE21  IBE  201306:0100:04:58 237400 -80.6127 20130601 00:36:02 229961 -B2.4067 175 36000 1066 00:31:04 8 0 0 0
15 | 6 - - TSU7135  TSU 2013.06-0100:04:58 234194 -83.2191 2013.06-01 00:39.48 2556734 -80.8305 7E; 23025 1075 00:34.50 B? 8 10 3 0
16 SWAK - - WTMBE VM 20190601 00:04:59 234647 -832433 2019.06-01 00:41:05 253886 -81.1132 10000 21025 1191 D0:36:05 B? 9 10 3 0
17 | A333 - - TPA4003  TPA 2019.06-0100:04:59 246796 -79.7682 2013-06-01 00:4252 197335 -78.2322 17700 41000 906 00:37.53 B? 8 3§ 3 0
18 |aenn NxE BT - - DALIG DAL 20130601000458 2435% 782727 ATISUBOI Q04404 191675 791869 4375 7025 1084 003004 B8 w30
[ |onios e b ) 1oPas oo lsadn - CUBSBS | CUB 20180501 000458 230054 | 22,3766 20190601 00450 208455 | 78208 225 36025 1134 003980 B2 103 0
a0 M [ e o7z - AUZNZ A 230501000450 224060 56 4291 TSSO D045 2853 | G402 20 25 1250 004 826 3 3 0
31 |asesan Ush = NP B753 45080 - LUPSI8T  UPS 20130601 000459 206690 822413 20130601 004625 255002 809172 10725 38025 1300 00t B8 13 0
22 |ABATDC USA E MNE2BNK &7 46240 - MNKS1338  NKS 2019060100.04.54 19.9662 -82.4506 2013-06-01 00:54:40 256104 -80.8582 9650 38050 1540 00:43.45 B? 8 3 3 0
23 |ABTCAB USA NSITNK L7 - - NKS401  NKS 201306:0100.01:08 260708 -80.0021 2013-06-01 005427 199124 -78.2560 4000 37025 915 005318 8 0 0 0
24 |CO51D1 CAN i!i 7 - - TSC838  TSC 201306:0100:2353 258687 -73.2188 2013.06-01 00:56:24 226626 -77.8192 34350 35025 646 00:26:24 8 0 00
25 |ATABSF USA LE nsooe o7 - - JBUT718 JBU 20190601 00:0358 224464 -86.6344 2019.06-01 00:57:24 256241 -80.8533 9700 33025 1259 00:47:25 B2 8 3§ 3 0
26 |A3M235 USA E MIBMW 27 - - DAL513 DAL 201908-0100:1958 250820 -80.5425 2019.06-01 01:00:01 229954 824082 150 26025 1232 00:40.02 B? 8 3§ 3 0
|27 |ABDESE USA MNE702 B753 710600 - DAL3ZE DAL 20190601 00.04:58 255869 -81.4579 20130601 01:01:43 182032 828405 37000 37025 1712 005645 B? 8 § 3 0
28 |cozses can [+) CFFRP 8739 6310 - SWG623 SWG 20130601 001902 27,4454 0817 2TIS0G01 010203 230106 | §1.4729 700 3000 1083 004300 60 00
(28 [acoe 37 Usa = nazen 739 13420 - AL AN 2SUGT 001458 251043 608380 20150601 DL0I21 21,7323 961989 15675 36025 1330 004822 B8 8 3 0
(30| cosiCe can |#] COEZD A3 07230 - TSC242  TSC 0130601002432 269130 06132 2TS0G0I 00638 230179 | S1L4E1I 475 W25 1167 004206 60 00
(ST |ADétee Ush b= s B - AALIZ2 AAL 20130801 004318 231188 78,0655 20190601 010715 248916 793906 21650 32000 | 200 00175 B3 3 3 0
|32 |AD35ED USA E= 5oy AAL 2013060100:23:43 255076 -80.1437 20130601 01:11:11 205720 | -77.9651 10675 35000 768 00:41:28 879 3 0
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RADAR - ADS-E
Representation
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SurvSENSOR
Main Screen (FIR Havana )
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SurvSENSOR
Main Screen (Aerodrome)
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SurvSENSOR

Main Screen (FIR Mexico)
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Software faciliti

Configuration of the channels surveillance data input.

|
— Sensor de Yigilancia

Mombre ISan Julian o .-'f-.dic:in:-narl Channel -

Codiga[SJ ¥ MULTI & Elminar] -
— Latitud — Longitud —Altura -

[2206'2397'N | |84 0914580 | |0

E - + UDP
Canal "> Protocolo
e T = -
o ( Unicast , Multicast )
LLEIEI
— Entrada de datos
— ®

F Rs-232 .ﬁ.‘.j UDP | | FILE RS-232

— RA=PC Local
IP|255.255.255.255 |:]4005 .
— [ T PC Remata ¢ Flles
IP]127.0.0.1 i

— Estado

| RXBytes/s | 2640

| Buffer Crwersize | 0

16




#
— Sensor de Yigilancia
Nombre [ADS-E Mexico o .-“-‘-.diu:iu:unarl
CﬁdingMEX W MULTI &8 Eliminarl
— Latitud — Longitud — Alfura
(1925 50.85" N | |99 04 1240m0 | |0
*Ifj Canal ” . Protocolo
—Datos [~ Guardar datos
DLE[o0 sT|o0 ET[00
— sistemas de Yigilancia
% rapar 77; ADS-B |?§l MLAT
Categoria — 1 Sincronizar Hora
|I]21: ADS-B Targets Reports j
Version—— Pkt RX — Pkt Error
ﬁz.a = 3473 L0 —‘
— Estado del sistemas
G5 Status -
G5 Report Perod (=] 3 |-
O perational Range (M) 285,00 LI

17

Software faciliti

Protocol configuration surveillance data input.

ASTERIX protocol:
 Cat 048 (RADAR Targets)
(v1.14, v1.15, v1.17, v1.20, v1.21).
- cat 034 (RADAR Status)
(v1.26, v1.27, v1.30).

- cat 021 (ADS-B Tgts )
(v0.23, v1.4, v1.8, v2.1, v2.6).
» Cat 023 (ADS-B Status)
(v0.11, v1.2).

- cat 020 (MLAT Targets)
(v1.5, v1.8).

- cat 019 (MLAT Status)
(v1.1, v1.2).




Software facilities

Personalized representation of the parameters transmitted by

the aircraft.

RADAR || ADSE Tamano de etiquetald '
Trazas Etiqueta
T Radia |3
Calar
i E v [24 Bitz OACIH - [0 ]
Radio|2 = v [Modo 328 ] [ Alra ]
w [MIC/PIC]-[DO-260]

Trayecha Eil:ll: -
vecto |  [Bandsia ] [Ean]

v [Cegradado v Hadio de Integridad

[TNIC | Forizontal and Vertical Containment

Bounds
Unknown
Rc <37.04 km (20 NM)
Ro< 14 816 km (8 NM)
Re < 7.408 km (4 MM}
Re < 3.704 km (2 MM}
Re< 1852 m (1 NM}
Re< 11112 m (0.6 NM)
Rec< 3704 m (0.2 NM)
Rec <1852 m (0.1 NM)
Re<75mand WPL<112m
Re =25 mand VPL =375 m
Re<7.5mand VPL <11m

o =]

o 7= -0 ] N N3 N XY FY

g =




Software faciliti

Analysis of the coverage of the surveillance sensors in the

horizontal diagram at different height levels.

Cobertura Niveles de Al a

GEXETE - [0 |5 [10/15 120 2530 35 40

lalss|

Dist.  Azim.

s o

L Sabver

Caobertura m‘d&m.__ ———= T IﬁL m -
IEEE -/ 0[5 [10]15[20 25[30 3540 45|50 [s5 4527 | 30 L savr
sl -h“h-p :‘ - e




Software faciliti

Analysis of the coverage of surveillance sensors in the vertical

diagram to different sectors.

Cobertura Seleccion de los sectores Dist. Alt.

-] 1]2]3]4]5]6]7]8]0][10[11]12] 5310 a78

460+
4404
420+

400+

3804

360+

3404
3204
3004
2804
260+
240+
2204
200+
1804
1604 f

1304 {47
5
#
1204
1004 £

.I'.
80 3 ¥

60 5
40
204

a

Cobertura Seleccion de los sres Dist. Alt.

T ~] [1]2]3]4]5]6]7]8]0][10[11]12][n170 | 371 el sabvr

460+
4404

420+ /
2004 = AN il i)

)-’
Y/
4]

3804 ————

360 - hir—- - - -

3404 . —_— -
320

3004 o,
280 Pl
260 |
2404
2204 L
2004
T A
180 \ g
160 \ A5
O
1404 \ \‘\..1'
5y
1204 \ \
[ LY ‘

1004

804

60
40
204 .2

T T T T T T Tt T e T T T T T T T T T T T T T T
0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58

a

T T T f T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58




Evaluation of theoretical covera

L — m?u"
N

Lap ST len NERACD  fw  Diim s




RADAR- ADS-B analysis.

( Theoretical coverage vs real data)




Software SurvREPORT
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Main Scree
( SURVReport )

| Reportes de Vigilancia Aerondutica. (v3.0) - >
f) Inicio | 2019-06-01 00:00 ?«f}}i - kf Accion:
Bisgqueda Final | 2019-07-05 00:00 Configurar  Actualiza DE  DataBasze Irif Progreso:
d{,i’" Listado de Aeronaves = “FRADAR ;% ADS-B i ' MLAT IE’ Graficas | <) Reportes ‘
Mo |Addr | Pais |Maticula  |Tipo [M.A  [MA[M2 1D vuela | 2itine Irit Time [Imit Lat. |Imit Lon. | Last Time |LastLat [Lastlon |Hrmin  |Hmax  |Cart|Diff Time | Dist. [FIR [LTT w260 NICEMAC SIL |PIC | ~
1 |AB9974 USh b= NE2ATA o7 - - |- LRCE1E |LRC 2019-06-01 00:04:59 22,0788 -85.7845 2019-06-01 00:1815 20,6686 -B6.89082 35975 36025 438 001316 O 11 2 B? 8 9 3 O
2 |ACTIID USh B M9OZIH o7 : AALSZ3 ML 2013.06-01 00:04:58 21,6276 |.76.7663 | 2013-06.01 00-18:41 20.0360 _.76,2575 349?5 IF025 195 001343 0 11 2 B? 8 9 |3 0
a (Car | TRl I."I-. _-- 201 90601 10:04:58 4 |2019-06-01 00:13:13]19.9518 36375 [37000 | 2 d420/0 |11 |2 | |8 [0 [0 |0 |
4 |ABICET USA EEE MEZSME (L7 NKS1141 NKS 201 9-06-071 00:04:53 | 21 3495 79,0755 | 2019-06-01 00:21-15|19.1884 |-79.1861 | 36950 |37050 | 266 |00-1649 |0 11 2 B?Y 8 9 |3 O
5 |aD7oFz|Uss EEE Nassay  |A333 |- E AVADDT | AWA  201906-01 00:05:00 220588 | -78.5312 2019-06-01 00:21:38 19.8334 | -78.2573 38975 39025 365 001633 O 1 |2 8 0 0 0
B |A33B23 USa BEE M3I0PUP | BFE4 55040 - - UPS385 |UPS 2019-06-01 00:04:58 23.7993 -81.2424 2019-06-01 00:22.27 25.6227 -80.8547 9900 34000 538 O0:17:28 |0 11 2z B? 8 9 |3 0
7 3941z Fra § WFGsos  |o? |7es3c |- |- AFRO4E | AFR 2019-06-01 00:04:59 23.2653 | -82.2519 2019-06-01 00:24:3 229953 -82.4063 125 20275 730 001332 O 1 2 B?Y 8 9 3 0O
§  |A7D32E Usa BE WEDB o7 - - - JEUZES1  [JBU  201906-01 00:04:58 225926 |-79.3447  2019-06-01 00:30:48 19.0346 |-79.3370 34975 35050 746 00:25:50 O 11 2 B? 8 10 |3 0
5 |ASDEF1 USa EEE ME7050  |B7S3 20200 |- - DALG?S DAL 20190601 00:04:53 22,0982 -51.2449 2019-06-01 00:32:07 16,4551 -80.9192 35000 37025 657 O0:27:08 O 1 2 B?Y 8 9 3 0O
10 |aD14a3 Usa BEE WadoaM  |B739 |- E AALZEST | AAL  2019.06-01 00:04:58 24 2599 |-82 5595 | 2019-06-01 00:32:22 22 9964 |-82.4073 175 26000 | 949 00:27:24 O 11 2 B? 8 9 |2 0
11 |040060 ETH @ ETAPS 07 - - - ETH3I519 |ETH 2019-06-01 00:04:53 239347 -83.3743 2019-06-01 00:32:53 23.0066 -67.2460 35975 36000 658 00:27:59 O 1|z 8 0 0 o
12 |=245007 ESP ECMIT 4333 |- E IBEE314  |IBE  2019-06-01 00:04:53 | 20,6487 | -30.2183 2019-06-01 00:33:43 237109 | -7S.0825 34000 34000 | 740 00:25:43 |0 1 |z 8 0 0 0
13 |aC7256 Usa @ MIODE a7 - - |- AALZEIE  AAL  201906-01 00:18:49 23.4084 | -78.5637 2019-06-01 00:35:43 25.2440 -79.6272 15025 26025 226 001653 O 1M |z 8 0 0 O
14 |344404 ESP S ECLZ) A3 (7230 - - IBEGEZ1  |IBE | 2019-06-071 00:04:55 | 23.7400 | -80.6127  2019-06-01 00:36:02 220061 -G2.4067 175 36000 1065 00:3:04 |0 1 |z 8 0 0 o
15 |ad3808 USa % M3TIFL  |CX5 - - |- TSU7135 | TSU 20190601 00:04:58 23.4134 -83.2191 2019-06-01 00:3%:48 255794 -80.8905 7675 23025 1075 O0:34:50 O 11 2 B? 8 10 3 O
16 |ODOAFE MEX ol 2a-UUM | Swak - - - YTMESS  |WTM 201906-01 00:04:59 23.4647 |-83.2433 | 2019-06-01 00:41:05 25.3606 -81.1132 10000 21025 1191 00:36:05 O 11 2 B? 9 10 |3 0
17 |£395F5 |Uss BE N30T |A333 |- E TPA4003 | TRA 20190601 00:04:53 24 5796 -79.7682 2019-06-01 00:42:52 19.7335 -78.2322 17700 41000 906 0O0:37-53 0 11 2 B? 8 9 2 O
18 |s44148 (uss BEE 37308 |B739 |- - - DAL393 DAL | 2019-06-01 00:04:59 | 24,3536 | -79.2727 | 2019-06-01 00:44:04 19.1875 -79.1868 34975 37025 1084 00:39:04 O 11 2 (B? 8 10 |3 O
19 |30049% 1TA | WI-BRAG o7 1E440 - - CUBSSE |CUB 2019-06-01 00:04:55 23.0084 -323765 2019-06-01 00:44:50 209456 -75.2061 225 35025 1134 00:39:51 O 11 2 B? 8 10 2 O
20 |0DO9FC MEX Wofl #a-aJB o7 42070 - - AMZ902 Al 2019-06-01 00:04:58 22,4080 |-86.4291  2019-06-01 00:45:55 22.9932 -82.4042 200 35025 1250 00:41:00 O 11 2z B? 8 9 |3 0
21 |AEAG30 USA BEE M4EIUP  B7S3 4E0G0 - - UPS331  UPS 2019-06-01 00:04:53 2005590 -82.2419 2019-06-01 00:46:25 255002 -80.9172 10725 36025 1300 0O0:41:26 O 1 2 B?Y 8 11 3 0
22 |ABAFDC USA BEE MEzeMK o7 46240 |- - MES1338 |MKS  2019-06-01 00:04:54 19.9562 -82.4506 2019-06-01 00:54:40 256104 -80.8582 9650 38050 1540 00:49:45 0 11 2z B? 8 9 |3 0
23 |a57CAG USsa BEE NSITHE |17 |- - - MES407  MES 20190601 00:01:08 260708 -80.0021 2019-06-01 00:54:27 199124 -78.2560 4000 37025 915 005318 O 1|z 8 0 0 o
24 |COS1D1 CaM el 57 I E TSCE9S | TSC 20190601 00:29:53 | 25,8687 | -79.2188 2019-06-01 O0:56:24 | 22 6626 | -77.8192 34950 35025 | B46 00:26:24 |0 1 |z 8 0 0 0
25 |a7859F (Uss BEE 53208 |17 |- - - JEUT7IS  JBU  201906-01 00:0%:58 22 4454 -86.6944 2019-06-01 00:57:24 256241 -80.8539 9700 33025 1259 00:47:25 O 11 2 B? 8 9 3 O
25 438235 |Uss BEE Na3aMw [i7 |- E DALS1Z (DAL 20190601 00:19:58 | 25.0820 | -30.5425 2019-06-01 01:00:01 229954 -32.4032 150 26025 1232 00:40:02 O 11 2 B? 8 9 |2 0
27 |ASDESE Usa B ME702 B7S3 71060 - - DAL325 DAL 2019-06-01 00:04:58 25.5869 -81.4579 2019-06-01 071:01:43 18.2032 -82.8405 37000 37025 1712 005645 O 11 2 B? 8 9 3 O
28 |cozass caM el cFPRP |B739 (B340 |- |- SWGEZI | SwG 20190601 00:1%:02 | 27,4454 | -B0.8157 | 2019-06-01 01:02:03 23.0106 -51.4723 700 30000 1083 00:4300 O 1 |z 8 0 0 o
29 |ACBES7 USa BEE Mgz0sM  B739 13420 - - 2412492 AaL 201906-01 00:14:58 25.1043 | -80.8380 2019-06-01 01:03:21 21.7323 -86.1989 15575 36025 1399 004822 O 11 2 B? 8 9 3 O
30 |cosics | caM el cGEzD  |a3z |o7e3o |- |- T5C242 | TSC 20190600 00:24:32 | 26.9130 | -80.6132 | 2019-06-01 01:06:39 23,0179 -51.4613 475 36025 1167 00:42:05 O 1 |z 8 0 0 o
3 |AD44BC Usa B WoS4MM  BFII - E AALT482 AAL 201906-01 00:43:18 231188 | -78.0555 2019-06-01 01:07:15 24.8916 -79.3904 21550 32000 280 001756 O 11 2 /B? 9 9 2 0
32 |AD3SE0 USa EEE MISOMM  BF39 - - | AAL1082  |AAL | 2019-06-01 00:29%:43 25.5076 |-80.1437 | 2019-06-01 01:11:11 20,5720 |-77.9651 10675 35000 | 768 00:41:28 O Wl VEeRIEPYe> [ 3 o v
&£ >




. e

‘. Analisis de Reportes de Yigilancia Aeronautica. {v3.0)

»

Busgueds

Inicio | 2022-07-01 00:00 -

Final | 2022-07-25 00:00 Configurar  Actualiza DB DataBase | Info Progreso:

Search filte

% || [ son

@ Listado de Aeronaves

_"RADAR : ' ADSB i

we '
il

MLAT | m Graficas

EE) Reportes |

Mo

L B e 0 S ]

Addr.  |Paiz Matricula
¥
ODOE20 MEX o i i.7
ARDOOE USa Wi ; 7
ABCEID Sa HE ; 7
0D042C MEX j*f &7
ODOCCE MEX y*f &7
ADETS USa HE ;7
0DODD1 MEX o i &7
A3CACE USA LE ; 7
ODOECE MEX y*f i.7
ABCARY 1USA WE ;7
000945 MEX *f &7
ABACAZ 1SA LE ;7
ODOE21 MEX y*f &7
ODOES2 MEX W*f &7
0D0&77 MEX i &7
0DODAD MEX ol .7
00474 MEX ol .7
ARCI2F USA Wi ;7
ODOC44 MEX o f &7
000430 MEX y*f &7
ODOSE4 MEX y*f &7
ODOACT MEX o i &7
000446 MEX o i &7
ODOACE MEX e i .7
A24073 1USA WE ;7
ODODET ME= kel ;7

Tipo

b 3

13630
10240
0E14 0
B3040
144510
35230
10660
134410
13750
32740
13350
10210
10570
0E150
06340
14540
10420
0E0Z2 0
o200
4404 0
13020
16730
00240
500
24040
0036 0

ID Yuelo | Airline Irit Time Irit Lat. | Init Lon. | Last Time Last Lat |LastLon Hmin  |Hmax | Cant | Diff. Time | FIF |LTT|v26C NICE FIC | MAC NAC SIL
aME928 YEY  2022-07-06 21:15:59 2008327 -99.0530 | 2022-07-06 21:30:04 | 23.3590  -98.9274 26325 33025 1596 00100% 11 2 B 8 11 (10
B parametros del filtro. x|l |2 /B (8 |11 |1
it : . . 2 B 8 11 9§
: Formato de archivos. .. Opciones de filtrado > B '8 11 10
Y ITrﬂcks (TREK) j — Tiempo de vuelo __. 2 B '8 11 19
l. . . } } =] ; - - | 2 B 8 11 19
; [ Intervalo de Tiempo Mayorde:| 00:10:00 = |I' Menarde: | 23:59:59 = e T 11 g
‘ T = = : 2 B &8 11 9
X IDEflmdu J — Reqgian ... Nivel de vuelo : s B 3 12 10
Desde Ared: [FIR HAv - I Surface 2 |8 |9 |12z |0
: |2022—u?—u1 00:00 =
k — Cobertura ... 2 B 8 1 3
{ — Hasta 2 B 8 11 10
\ - ‘ Radar: Ium -] ‘ ADS:IHCA -] ‘ MLAT : |m - 5> B 3 11 1
|2022—m—25 00:00 =
4 - 2 B 8 11 9
- . — 10
‘[ Periodo Moda 1/2/3/4 24 bits OAL] ‘ Target ID ; g 2 H 189
| | 24 dias [ooo0  [7777 |oooo00  |[FFFFFF | 5 B B i &
' - SublIntervalo — Calidad: 2 B 8 M 3
1 Iperm " = ver DO-260 NICp NACP NACy 5IL PIC 2 B 8 1 10
[ -
: o [3° |f6 Juu (Jo fis (o [z (Jo [3 |fo fix 2 18 18 1110
L Z B 8 11 10
b 2 B 8 11 10
g ): Buscar... 2 B 2 11 10
. Z B 8 11 1§
Fis v s n) i A B i B A | o T B e P B P 70 b P e A I B 1 o B T B B | | e Pl A B B il =TT =Tz ooTsgr T 2 B 8 11 10

[ T T U T S N N T I T S N L T A T N TR T S N I i O QU S

LS 5 R S R R 6 PR R T I R TS I S RS I R 6 TR R TR R R TS TR R I R S5 T TR RS R R R S




Surveillance da

Dast. Axim.

[TE -] [ 1[5 [10]15[2025]30[35]a0[as[50]55 3483 3305




Relationship of the databas

SURV Report “sd |- Allocation of aircraft

[ Reportes de Vigilancia Aeronautica. (v3.0) - b3
addresses to States.
-
Bisqueda Final 2018-07-05 00:00 Configurar  ActualizaDB  DataBase  Info Progreso: .
D | countries (Annex 10 vol3).

@ Listado de Aeronaves :;-@HADAH

MLAT K Graficas
No_[Addi__|Pais [Maticula_[Tipo |MA M1 M.2 (D Vuela | Ailineni Time [Irit Lat._[Init Lo | Last Time [LastLat [Lastlon Hmin _ [Hmax |Cank|Diff.Time [Dist|FIR [LTT v2BCMICE NACSIL [PIC | A
1 |a6374|Usa B Ns2aTA o7 - - LACEIS  LAC 20190601 000453 220788 85,7845 20130601 001815 206605 66062 35975 36025 438 0013160 11 2 B2 8 8 3 0O
2 lar7ain Usa B naooH o2 AALS23  AAL 20130501 000453 218276 787069 2018054 00141 200360 782975 U5 0B 195 0013430 11 (2 B2 8 3 3 O
3 <l [0 [0 [0 |
4| as3ce7 Usa BEE Nm2sNK o2 AN90601 000459\ 21,3435 730755 20130601 002118 19,184 731361 37050 0 112 8 3 3 0
(8 AD7oF2 Ush EE nsssev  a333 - 20190601 00:05:00 220568 788912 20190601 00:21:30 19.8334 | 7B.2573 38075 39025 0 112 8 00 0
[ |a3s82s Use EE naowup 784 55040 UPS | 201308.01 000458 237993 812624 20190601 002227 256227 808547 3900 34000 o |12 [B2(8 3 3 |0
[ maatz s | Fasos o7 7m0 AFR 2M306-01 000459 232653 622519 20190601 002431 223963 624063 135 28275 0 112 828 9 3 0
(8 |a7n3ae Use BE neoze g7 - JBU | AN0601 00456 226928 72,3447 20190601 00 30:48 19,0346 | 793370 34375 35050 o 112 B? 8 10 3 0
[ |4eDEF US BE ne7oen 753 20200 DAL | 20130601 000459 220962 81,2443 20190601 00:3207 194651 809192 35000 37025 0 112 828 9 3 0
[0 401463 Use EE nasoen 8733 - - AL ANG0601 DL045G 242598 626595 20190601 013222 22,9964 | 824073 176 28000 o 112 828 35 30
[ 040060 ETH 8 ETAPS o7 - - - ETHII ETH 20130601 0R0459 233347 -B33743 20190601 013253 23,0866 67.2460 35975 36000 0 112 8 00 0 -
(12345007 ESP - ECMJT 333 - - - IBESA IBE  AMS0601 000453 0457 802183 20190501 013343 237103 | 7EOES 34000 34000 I 8 0 0 0 —
3 Jacr2m Usa EE ns0os o7 - <o AALZBIG AAL 20130601 001849 234084 7RSI 20190601 013543 252440 TAEZT2 15025 26025 0 112 8 00 0 n
(14 |348Cé ESP = ECLz)  A33F 7260 - - (BESE2I |BE | NS0601 000458 237400 -B06127 20130601 003602 229961 | £24067 175 35000 1086 0031040 11 |2 8 0 0 0
[15_ 443804 USk EE NITIFL Co5 - < - TSUTIB TSU 2030601000456 234194 832191 20190601 003543 255794 B0BN0S 7675 23025 1075 00ME0 0 1 2 B2 8 10 3 O
(16| 000ars MEx ol xa i swisk - - - VIMESS VIM aNS0601 0G0%53 234647 822433 20190601 014105 25,3886 511132 10000 21026 1131 003B0E 0 11 2 B2 8 10 3 O - -
[17_|a%aers Usa KE NaataT a3 - - - TPAMDI TPA 20150501 D453 246795 797682 20130501 04252 197305 | TB232 17700 41000 906 0OA7S3 0 1 2 B2 8 9 3 D — Re I St ra t I o n
s | EE B739 - - - DALIG DAL AN0601 000853 24353 722727 20190601 014404 131575 72168 34375 06 10840033040 11 2 B? 8 10 3 O
9 00408 174 | WIBPAG o7 16440 - - CUBSSE CUB 2M90601 000450 230094 B23766 20190607 DR44S0 20456 78201 25 %025 M# 00\ 0 1 2 82 8 10 3 0
(20 0DOSFC MEX jolf XAAB o7 42070 - - AU2S02 AW 290601 00456|224080 864291 20130601 014558 225932 B24042 200 30 12500041000 11 2 B2 8 3 3 0
(21 |ameson USe S nesauP  B753 4500 - - UPS33)  UPS 290501 00453 206690 -E22413 20130601 OM4E5 258002 BOSI72 10725 36026 1000041260 11 2 B2 8 11 3 O -
(22 aea7DCUSA EE NS2BNK o7 46240 - - NKST3H NKS 2M905.010R0454 199662 -B24505 20130601 005440 256104 B0BSE2 9650 38050 15400043450 11 2 B2 8 3 3 O
(23 |ee7ces Use EE nsik g7 - - - NKSD  NKS 2030607 000V0S 50708 800021 2019050101542 139124 7E2560 4000 37025 | 915 0OS31B 0 11 2 8 00 0 - e e S I n a 0 r
(24 cosipt can =] o2 27 |- - - TSCEE TSC 20190601 00:2350 5667 792193 20190601 0B5E24 228626 | TTE192 %0 3505 646 0028240 11 2 8 000 L
Em| BE - - JBUIME JBU AN30601 035G 224464 SEES44 20190601 0BSR24 756241 BOESES 9700 335 12590047250 11 2 B? 8 3 3 O
[ | o - - DALSI3 DAL 20130601 00:135G 250820 -B05435 20190601 OTODOY 223954 824062 150 26025 123200400200 11 2 BP 8 3 3 O
| 7060 - - DAL/ DAL 201S0E01 000458 255063 814579 2013060 010143 182032 828405 37000 37025 17120086450 11 2 B7 8 9 3 O
(28 |cooses can el CFPRP B7IS G310 - - GWGE23  SWG 2NMO06.01 001302 274454 BOSIST 20190601 01.0200 230106 | 814723 700 39000 1083 00430000 11 |2 8 000 o‘
(23 |ACBE®7 US HEE NaoDeN  B733 13420 - - AAL248Z AL ANS0B01 001458 251043 808380 20190601 010871 217303 B51989 16875 3806 1398 0048220 11 2 B? 8 8 3 O
(30 |cosice can |+ cBEZD A3 o230 - - TSCa2 ST 290601 002432 269130 B06132 20190601 010639 230173 | 814613 475 02 1167 0042060 11 |2 8 000
(31 |4DMBCUSA HE nsann  B733 - - - pALT4EZ AAL ANS0B01 004378 231188 720656 2019001 010715 248916 793304 21850 32000 | 280 0017860, 11 2 B? 9 8 3 O
32 |ADIE0 US4 B NSSONN  B739 - - - pALIDE2 AAL 20130601 00:23.43 255076 -B0.1437 20190601 OT:11:11 205720 775651 10675 /000 | 7e3 004t28 0 - 412 BP e E 3 0 v
< 5

- Airlines Code.
( Doc 8585)

- Code 24 Bits mode S.
- Flight ID.

Airline




Tabulated report of the statistics in a time interval with the

application of several configured filters.

» Percentage of aircraft between Radar / ADS-B / MLAT .

» Surveillance data list (RAD, > Detailed report by:

ADS, MLT) .
. ID Mode A, Addr , Target ID Z‘?“I{lt“e&
Flight level. - Aalrlines.

- Aircraft type designator .
- D0O260 version, NIC, NAC, SIL.
Compliance criteria.

- amount of data
- DO260, NIC, NAC, SIL, PIC.

- FIR.

28



Repor

o
e Tiempo |
— Tien
N i
ce

00260:‘

Anilisis por Sistem

30.000 [23.767

25,000

+

20,000
15,000
10,000

5,000

Mensajes ASTERIR|

Mensajes TRACKs |
| Objetivos analizados

Tiempo de Vuelo|

Area|

Nivel de vuelo|

| Filtro de regidn

M]IAI:

Target ID|

Codigo 24bit OACI
DO260|

NIC|

NAC|

SIL|

| Filtro de Parametro

m'i.EIvo. analizados

Filtro de regién|
Filtro de Parametro

Anilisis por versién DO

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

20,000

15,000

10,0004

NI¢
NI¢
NI¢
NI¢
NI¢
NI¢
NI¢
NI(
NI¢
NI(
NI(

Statistical analysis repo

o
Reporte de aeronaves en vigilancia
FIR
Tiempo Inicio: 2022-07-01 00:00  Tiempo Final: 2022-07-25 00:00
Tiempo de vuelo: 00:10:00 - 23:59:59 Espera: 20.0 min.
Region: —  Nivel de vuelo: 10000 - 55000
Cobertura RADAR: == ADS-B: == MLAT: =
MJ/A: 0000 - 7777 Addr: 000000 - FFFFFF 1D:
DO260: 0 -3 NICp: 6-11 NACp: 0-15 NACv: 0-7 SIL: 0-3 (Ave)
Anilisis por SIL (Surv Anilisis por Aerolineas.
18,000 Listado de vuelos por Aerolineas.
16,000 ] (e?)
:;z 1 No |Address| Register | FlightiD |[Code| Cnt | 260 [NICpNACPNACY] SIL [SDAGVACumple
10,000 1 | oacsoe Li? vvcas [2E2 | 1 2] ]r]3]3]2= (33
8,000 $.337 ) 2 | oacazs $.? VvC479 ?E? 1 2 8 9 1 3 3 2 SI
R < 3 | oczos6 &2 Joss218 | 2e2 | 1 | EER] O] [ =i 3| 2 £33
e 4 | ocz077 32 cMP121 | 2E2 | 1 A ERENEY ERERE sI
2,000 5 | oczoce -2 cMp136 | 2e2 | 12 z0 | een | syn | e |3 | nzn |z 34
o 6 | 0D0O1E i.? aMx931 |22 | 1 2|89 ]1r1]|3]2]2 sI
3 7 | opo33s &-? XAKCM 22| 1 )| [P o] ] =) e ] £33
g8 | opo3so i.? SL12067 | 2E2 | 2 2|8 Jwo|2]|3]|]2]:2 sI
9 | opo3s: -2 sL12099 |22 | 2 2|8 Jwo|2]|3]|2]2 s
10 | opozer i.? XBRSC 22| 3 2|89 ]2]3]2]-2 sI
[ | 11 | opo3F4 k) sL12520 222 | 1 2|8 Jw]2]|3]|2]2 s
12 | opo4ar 3.7 sL16s1 | 222 | 1 2|8 Jwo|2]|3]|]2]2 s1
13 | opo4pF P SLI2044 | 222 | 1 | [ECR] ] (P3[R ] 3
14 | oposE4 i.? sLI306 |?E2 | 4 2|8sjwo]2]3]2]2 sI
15 | opos4s P sL1629 |?E2 | 1 2| R Gl ] [P ] s
[ 16 | oposc1 i.? sL1523 |22 | 1 2|8 Jwo|2]3]|]2]2 sI
17 | opoen3 &-? sL12418 |2e2 | 1 2|8 ]wo]2]|3]|2]2 s
18 | oposoE i-? sL12132 | 222 | 1 2 |8sjwo]2]3]2]2 s1
19 | opoéFD 257 sLI39s | 282 | 1 | I Bl [P ] ] s
20 | opo703 i.? sL12413 |2E2 | 4 2|8 Jwo|2]3]2]2 sI
21 | opo707 TR AMx678 | 222 | 1 | RER) ] ] [Tt ] [ s1
22 | opo731 i.? 22X | 2 2|s]9]2]3]2]2 sI
23 | opo73p &2 XAGAT 22| 2 | R Vo] [T i e ]| [ s
24 | opo7sa i.? XAELX 282 | 1 2|8 Jwof|2]3]2]2 s1
25 | opo79s &2 XAKAR 22| 1 | D] o] [ [Pt ] s1
26 | opo783 i.? vorill |2e2| 1 2|89 ]1]3]z2]2 sI
27 | opo7E2 &2 XALCD 222 | 1 C (R e | (R 3] s
28 | opo7FC i.? XAEMM 282 | 1 2 |8jwo|2]3]2]2 sI
29 | oposos e AaMx32s |2e2 | 1 | EER] O] ) ] ] 2 34
30 | oposoE i-? sL12697 |2E2 | 1 2 |8jwo]2]3]2]2 SI
31 | onos10 kS SLI305 |2E2| 2 2|8 Jwo]2]|3]|2]2 s
32 | opos3e i.? sL1634 |22 | 1 2|8 Jwo]|2]|3]|]2]2 sI
33 | oposas i AMx436 | 222 | 1 | [EE ] e [ ] s1
34 | oposa? 3.2 FAM5209 | 2E2 | 1 2|81 ]3]2]2 sI
35 | oposBl &2 sLI134 |2E2| 3 2 |8Jwo]2]|3]|2]2 s
36 | oposeR i.? vori37 |z2E2| 3 2|8 )91 ]3]2]2 sI
37 | oposEE ] amMx423 | =2 | 12 -] )% ) D S ] ] s
38 | oposFs i.? voisos |z2E2| 1 2|91 ]|3]3]2 s1
39 | oposFD oy vorgsr |2e2| 12 2|89 ]1]3]|3]2 s
40 | opo93s i.? viv213s |2e2 | 1 2|89 ]r1]3]z2]2 s1
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Identification analysi

Reporte de aeronaves en vigilancia
FIR HABANA

Tiempo Inicio: 2019-06-01 00:00 Tiempo Final: 2019-07-01 00:00
Tiempo de welo: 00:10:00 - 23:59:59 Espera: 5.0 min.

Regién: FIR HAV  Nivel de welo: 10000 - 55000

RADAR: MCA ADS-B: MCA MLAT: —
DO260:0-2 NICp: 6 -11

Listado de vuelos sin identificar Aerolineas.

No IDf \ InitTime LastTime

1 | nesf 019-06-15 17:34:53 | 2019-06-15 18:36:56 | 2019-06-15 18:36:56
2 | B3D 019-06-08 19:14:36 | 2019-06-08 20:16:35 | 2019-06-08 20:16:35
3 | A8 19-06-15 17:58:28 | 2019-06-15 18:59:54 | 2019-06-15 18:59:54
4 | nog 19-06-15 17:44:30 | 2019-06-15 18:55:44 | 2019-06-15 18:55:44
5 | A9 19-06-19 16:06:01 | 2019-06-19 17:15:28 [ 2019-06-19 17:15:28
6 | Acd )19-06-04 15:18:04 | 2019-06-04 16:05:42 | 2019-06-04 16:05:42
7 | AAd 19-06-25 18:29:33 | 2019-06-25 19:27:01 | 2019-06-25 19:27:01
8 | ne3 19-06-12 14:38:49 | 2019-06-12 15:55:33 [ 2019-06-12 15:55:33
9 | ARG 19-06-08 21:29:56 | 2019-06-08 22:03:15 | 2019-06-08 22:03:15
10 | ocel P019-06-25 18:24:54 | 2019-06-25 19:18:20 | 2019-06-25 19:18:20
11 | Acno\ /2019-06-19 21:04:50 | 2019-06-19 22:02:40 | 2019-06-19 22:02:40
12 | aescC 2019-06-15 19:14:57 | 2019-06-15 20:18:01 | 2019-06-15 20:18:01




Example of
Statistic analysis

Cuba
(2015-2019).



Evolution of the ADS-B implementat
(2015-201

Graphs in a time interval of the parameters:
(RADAR vs ADSB)
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Evolution of the ADS-B implementati
(2015-201

Graphs 1In a time interval of the parameters:
(DO-260 version)
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Analysis of the DO-260 vers
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Evolution of the ADS-B implementati
(2015-201

Graphs in a time interval of the parameters:

(position NIC)
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(2015-201

Evolution of the ADS-B implementati

Graphs in a time interval of the parameters

( Address — Countries )
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Evolution of the ADS-B implementati

1me interval of the parameters
(ID — Airlines)

t

Graphs in a

1
1
1
[ S P

1 1
1 1 1 1 1
1 1 1 1 1
rT T T=="r=="i
1 1 1 1 1 1
L e I B T-~"r-~""1m~~
1 1 1 1 1 1 1 1
Al el b B Sl s heleie |
1 1 1 1 1 1 1 1
i I ] e e |
1 1 1 1 1 1 1 1
i I ] e e |
1 1 1 1 1 1 1 1
. I I T S N I el e e |
1 1 1 1 1 1 1 1
I e T |
1 1 1 1 1 1 1 1
N B e L e e | e e e e I e e e e e |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
I T T e e e i e B
1 1 1 1 1 1 1 1
F-TTT T rTTSTTTATTTTTTTATTST ST
1 1 1 1 1 1 1 1
L ) by i N i B |
1 1 1 1 1 1 1 1
F-T--"Fr---1m=-A---T---"F--=-=-=--1
1 1 1 1 1 1 1 1
L A e R My B S R |
1 1 1 1 1 1 1 1
S il o R R I A N el R |
1 1 1 1 1 1 1
T e e ] e | 0 e T e --d
1 1 1 1 1 1 =t 1
T Ty [ | R e o N [
1 1 1 1 1 [}
) | e e N
1 1 1
1 1 1

- -

[

1
1
1 1 1 1 1
1 1 1 1 1
L T=="r="="17="°
1 1 1 1 1 1 1
F-T-=""r=-==1=-=- o Bl Sl e i |
1 1 1 1 1 1 1
F-T-=""r=-==1=-=- o Bl Sl e i |
1 1 1 1 1 1 1
Al ST R IR I N T DN |
1 1 1 1 1 1 1
B e I e e o S T e e ] e e}
1 1 1 1 1 1 1 1
[ [y g Sy P |
1 1 1 1 1 1 1 1
B e e P e [ e B e s LIS e e e |
1 1 1 1
1 1 1 1

Aerolneas

- -

-d

==t ===
1

=T ===

1
1
L
1
1
1
-k ad

1
1
1
r
1
1
L
1
1
1
-
1
1
1

1
1
1
=
1
1
1
-
1
1
1

[ S P
1
1
1
1

4
1
1
1

4
1
1
1

11

L
1
1
1
-F -
1
1
1

-I,“IIEMI -

16(

SIALLIOIDE ) PEPILET

[ S
1 1
[ S |

2015-07 2016-01 2016-07 2017-01 2017-07 2018-01 2018-07 2019-01 2019-07

2015-01



ion analy

ificat

)
o
%

<

|

M Error

B Matricula

™ Aerolinea

25000 -

20000 -

15000 A

10000 A

5000 A

——Aerolinea -#-Matricula ——Error

100.00

90.00
80.00
70.00
60.00
50.00
40.00
30.00

20.00
10.00




ion analy

ificat

Ident

M Error (" *") M Error (?)

™ Error (No Rx)

Jdy u#-F-F-F-F-F-?

I'-l.L%l

1
!-JLUAJ-A#-#

800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 A

—4—Error (" *") —<Error (?)

—o—Error (No Rx)

100.00

90.00 -
80.00
70.00
60.00
50.00
40.00

30.00
20.00




nnnnn

o
H
uuuuu

Summary of statistical analysi

Statistical analysis of surveillance systems shows :

- A sustained growth of aircraft with ADS-B
transmissions.

The reduction of transponders with the D0-260 / DO-
260A version and the increase of the DO-260B version.

- The predominant Navigation Integrity Category (NIC)
1s NICp =8.

- There are errors in the introduction of the ID identifier,
so they cannot be correlated with the airline codes .

- There are transponder configuration errors with the 24-
bit code assigned for each state.



« These software allow a preliminary analysis of the behavior of the
implementation of ADS-B surveillance systems, being able to analyze the

status of aircraft operating in a given region .

« It is easy to configure the parameters and the time interval you want

to obtain .
* network traffic for analysis 1s minimized .

« A scenario with a high volume of information has been tested , and its

stability can be verified.

« It is a system in constant development, which continues to evolve with

46

new possibilities .
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