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PSR: Primary Surveillance RADAR SSR: Secondary Surveillance RADAR
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ADS -B: Automatic addicted Surveillance

Aeronautical Surveillance Systems 
( Air-Ground)

Multilateration: MLAT / WAM
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General structure ADS-B

ASTERIX
at 021, Cat023

Sensor



Cuba Surveillance Data Exchange 
(ADS-B)
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Asterix
All Purpose STructured Eurocontrol Radar 

Information EXchange

Cat 21: ADS-B Reports.

Cat 23: CNS/ATM Ground Station

Service Messages.
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FRN Data Item Information Length
1 I021/010 Data Source Identification 2 
2 I021/040 Target Report Descriptor 1+ 
3 I021/030 Time of Day 3 
4 I021/130 Position in WGS-84 co-ordinates 6 
5 I021/080 Target Address 3 
6 I021/140 Geometric Altitude 2 
7 I021/090 Figure of Merit 2 

FX - Field extension indicator -
8 I021/210 Link technology 1 
9 I021/230 Roll Angle 2 

10 I021/145 Flight Level 2 
11 I021/150 Air Speed 2 
12 I021/151 True Air Speed 2 
13 I021/152 Magnetic Heading 2 
14 I021/155 Barometric Vertical Rate 2 
FX - Field extension indicator -
15 I021/157 Geometric Vertical Rate 2 
16 I021/160 Ground Vector 4 
17 I021/165 Rate of Turn 1+ 
18 I021/170 Target Identification 6 
19 I021/095 Velocity Accuracy 1 
20 I021/032 Time of day accuracy 1 
21 I021/200 Target Status 1 
FX - Field extension indicator -
22 I021/020 Emitter Category 1 
23 I021/220 Met report 1+ 
24 I021/146 Intermediate State Selected Altitude 2 
25 I021/148 Final State Selected Altitude 2 
26 I021/110 Trajectory Intent 1+N*15
27 I021/070 Mode 3/A Code 2
28 I021/132 Signal Amplitude 1
FX - Field extension indicator -
29 - Spare bits set to zero -
30 - Spare bits set to zero -
31 - Spare bits set to zero -
32 - Spare bits set to zero -
33 - Spare bits set to zero -
34 RE Reserved Expansion Field 1+ 
35 SP Special Purpose Field 1+ 
FX - Field extension indicator -

FRN Data Item Information Length 
1 I021/010 Data Source Identification 2 
2 I021/040 Target Report Descriptor 2+ 
3 I021/161 Track Number 2 
4 I021/015 Service Identification 1 
5 I021/071 Time of Applicability for Position 3 
6 I021/130 Position in WGS-84 co-ordinates 6 
7 I021/131 Position in WGS-84 co-ordinates, high res. 8 

FX - Field extension indicator -
8 I021/072 Time of Applicability for Velocity 3 
9 I021/150 Air Speed 2 

10 I021/151 True Air Speed 2 
11 I021/080 Target Address 3 
12 I021/073 Time of Message Reception of Position 3 
13 I021/074 Time of Message Reception of Position-High Precision 4 
14 I021/075 Time of Message Reception of Velocity 3 
FX - Field extension indicator -
15 I021/076 Time of Message Reception of Velocity-High Precision 4 
16 I021/140 Geometric Height 2 
17 I021/090 Quality Indicators 1+ 
18 I021/210 MOPS Version 1 
19 I021/070 Mode 3/A Code 2 
20 I021/230 Roll Angle 2 
21 I021/145 Flight Level 2 
FX - Field extension indicator -
22 I021/152 Magnetic Heading 2 
23 I021/200 Target Status 1 
24 I021/155 Barometric Vertical Rate 2 
25 I021/157 Geometric Vertical Rate 2 
26 I021/160 Ground Vector 4 
27 I021/165 Track Angle Rate 2 
28 I021/077 Time of Report Transmission 3 
FX - Field extension indicator -
29 I021/170 Target Identification 6 
30 I021/020 Emitter Category 1 
31 I021/220 Met Information 1+ 
32 I021/146 Intermediate State Selected Altitude 2 
33 I021/148 Final State Selected Altitude 2 
34 I021/110 Trajectory Intent 1+ 
35 I021/016 Service Management 1 
FX - Field extension indicator -
36 I021/008 Aircraft Operational Status 1 
37 I021/271 Surface Capabilities and Characteristics 1+ 
38 I021/132 Message Amplitude 1 
39 I021/250 Mode S MB Data 1+N*8 
40 I021/260 ACAS Resolution Advisory Report 7 
41 I021/400 Receiver ID 1 
42 I021/295 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+ 
49 SP S i l P  Fi ld 1  

Edition : 0.26                           Edition Date : 27 June 2005

ASTERIX Cat 21 
v0.26 and v1.80 versions

Edition : 1.8 Edition Date : January 2011
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Software for statistical 
analysis of aeronautical 

surveillance 
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General structure.

SurvSENSOR Surv REPORT

- Representation.
- Coverage H and V 
- Processing.
- Storage.
- Transmission.

- Processing.
- Statistical calculation.
- Storage.
- Report.
- Charts
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software structure
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File *.AST

File *.TRKSurvSENSOR

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 .

RDS
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*.AST

software structure

*.TRK

SurvSENSOR

SURV Report

Aircraft Airline Countries
SDP
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Software SurvSENSOR



Cuba RADAR – ADS-B 
Representation



Cuba SurvSENSOR 
Main Screen (FIR Havana )



Cuba SurvSENSOR 
Main Screen (Aerodrome)



Cuba SurvSENSOR 
Main Screen (FIR Mexico)



Cuba SurvSENSOR 
Main Screen (Aerodrome)
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Software facilities
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Configuration of the channels surveillance data input.

Channel:

• UDP
( Unicast , Multicast )

• RS-232

• Files
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Software facilities
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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).
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Software facilities
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Personalized representation of the parameters transmitted by
the aircraft.
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Software facilities
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Analysis of the coverage of the surveillance sensors in the
horizontal diagram at different height levels.

ADS-BRADAR
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Software facilities
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Analysis of the coverage of surveillance sensors in the vertical
diagram to different sectors.

20
ADS-BRADAR



ASTools

FL010 FL050 FL100

FL200 FL300 FL400

Evaluation of theoretical coverage.



Cuba RADAR- ADS-B analysis. 
( Theoretical coverage vs real data)

ADS-BRADAR
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Software SurvREPORT 
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Main Screen 
( SURVReport )
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Search filter
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Surveillance data 
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SURV Report

Aircraft

Airline

countries

- Code 24 Bits mode S.
- Flight ID.

- Code 24 Bits mode S.
- Registration
- Type designator. 

(Doc8643)

- Airlines Code. 
( Doc 8585)

- Allocation of aircraft 
addresses to States. 
(Annex 10 vol3).

Relationship of the databases.
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Software facilities
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Tabulated report of the statistics in a time interval with the
application of several configured filters.

 Surveillance data list (RAD,
ADS, MLT)

- ID Mode A, Addr , Target ID
- Flight level.
- amount of data
- DO260, NIC, NAC, SIL, PIC.
- FIR.

 Detailed report by:
- countries.
- Airlines.
- Aircraft type designator .
- DO260 version, NIC, NAC, SIL.
- Compliance criteria.

 Percentage of aircraft between Radar / ADS-B / MLAT .
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Statistical analysis reports
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Identification analysis .
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Example of
Statistic analysis

Cuba
(2015-2019).



Cuba Evolution of the ADS-B implementation
( 2015-2019)

Graphs in a time interval of the parameters:
(RADAR vs ADSB)
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RADAR vs. ADS-B data analysis .
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RADAR vs. ADS-B data analysis .
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Graphs in a time interval of the parameters:
(DO-260 version)

Evolution of the ADS-B implementation
( 2015-2019)
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Analysis of the DO-260 version
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Analysis of the DO-260 version
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Graphs in a time interval of the parameters:
(position NIC)

Evolution of the ADS-B implementation
( 2015-2019)
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Position NIC analysis .



Cuba

Position NIC analysis .
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Graphs in a time interval of the parameters:
( Address → Countries )

Evolution of the ADS-B implementation
( 2015-2019)
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Graphs in a time interval of the parameters:
( ID → Airlines )

Evolution of the ADS-B implementation
( 2015-2019)
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Identification analysis .
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Identification analysis .
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Summary of statistical analysis.

Statistical analysis of surveillance systems shows :
- A sustained growth of aircraft with ADS-B

transmissions.
- The reduction of transponders with the DO-260 / DO-

260A version and the increase of the DO-260B version.
- The predominant Navigation Integrity Category (NIC)

is 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.
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Conclusions

46

• 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 is 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
new possibilities .
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