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SUMMARY

This paper introduces a domestically-developed alternative
surveillance system designed to enhance and strengthen air traffic
control surveillance services within the Tehran FIR in line with
ANS requirements. The system architecture permits future
integration as a hybrid surveillance solution.

Action by the meeting is at Paragraph 4.
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1. INTRODUCTION

1.1 The main challenge we face in purchasing an integrated ATM automation system is the
existing sanctions, which prevent us from acquiring a comprehensive system. To ensure safe air traffic
services and prevent disruptions, a domestically developed software called Advanced Surveillance
System (ASUR) has been created in line with ANS requirements.

1.2 In airports without radar systems, those located below radar coverage, or border areas
where deploying surveillance radars is neither practical nor cost-effective, alternative and low-cost
surveillance systems like ADS-B offer the best solution. These systems enhance air traffic monitoring
and provide better situational awareness for air traffic controllers (ATC), search and rescue centers,
security agencies, and other stakeholders involved in aviation operations. Moreover, ADS-B has been
identified, under ICAO GANP, as ICAO ABSU ASUR BO0-1 element that supports the provision of Air
Traffic Services and operational applications at reduced cost and increased surveillance coverage.

1.3 The ASUR alternative surveillance system is a GIS-based software infrastructure and
the first system introduced by the Iran Airports and Air Navigation Company that utilizes ADS-B data
for surveillance operations. In addition to leveraging the advantages of ADS-B-based systems—such
as cost-effectiveness, accessibility, and high scalability—ASUR can also integrate and process data
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from installed radar systems across the country. This capability enables the development of a hybrid,
domestically-built surveillance system, contributing to the accumulation of expertise in aviation
surveillance system development.

2. DISCUSSION

2.1 The development of the ASUR project has been structured into at least three phases,
with the first phase and part of the second phase already completed. The system is currently operational
in various air traffic control units across the country.

2.2 In line with the objectives of the first phase—ensuring coverage above 20,000 feet
across the entire national airspace—19 ADS-B sensors have been installed nationwide, with site
selection carried out based on this strategy.

2.3 The implementation process of the ASUR project has followed these steps:
e Design and development of the project architecture

e Site selection for antenna and receiver installation in alignment with the
objectives of the first project phase

e Installation and deployment of ADS-B antennas and receivers at designated
locations

e Establishing connectivity with the AFTN network and integration with other
systems

e Design and implementation of data models

e Separation of services, databases, and core software components
e Deployment of the above components on virtualized servers

e Implementation of the project as a web-based application

2.4 As shown in the figure Attachment A, ADS-B data is collected from sensors installed
across the country through the data network, based on two criteria:

1) The sensor must be approved for data reception.

2) The network communication bandwidth and data transfer speed must meet
requirements.

2.5 Accordingly, ADS-B data is received and processed in JSON and ASTERIX CAT 021
formats via TCP and UDP protocols:

e Flight data in JSON format is obtained through API requests.
o ASTERIX data is transmitted via UDP on a designated port.

2.6 Incomplete data (e.g., missing flight ID, corrupted flight ID, or no geographic
coordinates) is filtered out. Duplicate data from overlapping sensor coverage areas is also removed. The
processed data is stored in the database and distributed as static files for use by other subsystems and
for display on the CWP (Controller Working Position). ADS-B data is updated every 4 seconds, in
compliance with the specified criteria.

2.7 The services currently provided by ASUR can be summarized as follows:
e Flight monitoring on various offline maps
e Displaying detailed flight information upon selection
e Visualization of actual flight paths and FPL-based routes

e Processing flight trajectories according to flight plans and displaying actual and
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processed routes on various maps
e Estimating arrival times at route waypoints

e Real-time flight display in a matrix format, showing time and altitude details for
each waypoint crossing

e Traffic flow estimation charts and statistical traffic flow reports
o Filtering flights based on flight altitude and Mode-S code

e Drawing Graphic Cursor Lines (GCL) between flights, waypoints, and custom
points in the airspace

e Displaying velocity vectors for flights
e Exporting statistical air traffic data in .xIs format

e Providing standard datasets for the four designated areas (OICs, OIDs, OIPs,
OIRs)

o Supplying datasets for flight routes, waypoints, and NAVAIDs
e Providing datasets for TMA and CTR regions

e Processing various meteorological data (METAR, SPECI, TAFOR, AIRMET
CLD, SIGMET) and displaying them on different maps

e Processing NOTAMs, including listing active and archived NOTAMs by
airport, sector, etc.

e Processing and displaying Gun-Firing activities, RPA/PJE operations, GNSS-
Failure NOTAMs, and the activation of designated areas on maps

e Drawing and saving local (LCA) and temporary (TRA) areas on maps
e Displaying Obstacle Limitation Surfaces (OLS)

o Record & Playback functionality

o Sending messages and notifications to users with different access levels
e Customization options for flights, labels, and maps

e Automatic View mode for periodic display of different map layers

e Providing an API for interaction with other services and systems

e Processing and positioning COSPAS-SARSAT data for search and rescue
operations

e Generating virtual tracks for flights lacking ADS-B data
e Implementing a Digital Elevation Model (DEM) to determine terrain elevations
across the country and generate Digital Terrain datasets.

3. CHALLENGES AND LIMITATIONS

3.1 The ASUR system utilizes data transmitted by ADS-B systems installed on aircraft to
determine flight positions. Consequently, aircraft lacking this equipment will not be visible within the
system. However, ASUR system has the capability to estimate the positions of these flights using certain
flight information, such as Flight Plans (FPL) and DEP messages. Nevertheless, precise position
determination requires the aforementioned onboard equipment. In this regard, at least the following two
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fundamental actions are necessary:

1. Establishing the necessary regulatory instructions by the Civil Aviation Authority
to mandate airlines to equip their aircraft with ADS-B devices for flights over the

country.
2. Providing and transmitting radar information to the ASUR system.

3.2 Another limitation of the project is the limited number of ADS-B sensors and receivers
procured in the first phase. To ensure full coverage from ground level to the required altitude within the
country’s airspace, these receivers must be installed at most airports nationwide. In this regard, Iranian
companies are also capable of manufacturing these receivers. However, for their use in the civil aviation
sector, compliance with certain requirements and standards specified in regulatory documents is
essential.

4, ACTION BY THE MEETING

4.1 The meeting is invited to take note of [.R. of Iran experience.
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Attachment A — ASUR System ADS-B DP functional architecture and processed data flow
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Attachment B — ASUR System Snapshots
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All NOTAMS (A) ]

Notam
Identification Airport | Selection Code Scope | MinimumFL | MaximumFL | EffectiveStart | EffectiveEnd

Aerodrome 2025/03/28 2025/06/26 20.30
@ Atto1i2s Limitad to 1931 EST

A1100/25 Airlground facility (specify service and frequency) 2025/03/28 2025/06/26 20:30
Unservicaable 1927 EST

Runway armesting gear (specify runway) 20250328 2025106726 20°30
9 nogeis Instalied 1919 EST

Approach lighting system (specify runway and typa) 2025/03/28 2025/04/11 0730
EST

SR ¥ At00825 Unserviceable e

Sequenced flashing lights eci 8 2025/03/28 2025/04/11 07 30
A1007/25 quel shing lights (specify runway) o S

Unserviceable

Taxiway(s) (A3 ) 2025/0328

A1098/25 View Notam Details 0502

2025/04/08 10 00

A1091/25

Aireraft stands (specify) 2025/03/25 2025/06/24 06:45
Closed 06:46 EST

Taxiway(s) (C, ..) 2025/03/25 2025/06/23 10:30
A1000125 Work in progress 06:37 EsT

0 A1087/25 ILS Catogory | (specily runway) 20250323 2025/06/14 2359

All NOTAMS (A)
Airport | Selection Code Scope | MinimumFL | MaximumFL | EffectiveStart | EffectiveEnd

Aercdrome 2025/03/28 2025/06/26 20.30
9 A1101/25 19:31 EST

Limited to

Alriground facility (specify service and frequency) . 2025/03/28 2025/06/26 20:30

A1100/25 Unserviceable 1927 EST

9 A1099/25 E‘:&;«'aegerreslmg gear (specify runway) fg:z‘sgfoaﬂzs é%zT{pfoeﬂze 20:30

9 A109825 Approach lighting system (specify runway and type) ggﬂ'ums E%Z_Ef),mm 07:30

Unserviceable
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E)RWY 21L PALS NOT OPR DUE TO PWR. )

(ADB57/25 NOTAMR A0B09/256
QOIXIQLAAS/IVINBO/A/D00/988/

AJOIKB B)2503141602 C)2503281600EST
E)RWY 21L PALS NOT OPR DUE TO PWR. )
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Flights Profile Matrix All Flights Flights Over OIGG

CallSign ‘ Origin | Dest. | Type G.Speed | Flight Route

GABKD. RADEB nANPA ORPEN SERBU HASOL STTEN

17:49 NO389FI18  17:50 NO3BJF225 17:52 NOAGEF262 17:55 NGADLFIBS 17:58 N@3SIF339  18:20 NO38SF360 18:25 NOAO@FIGE

BORAH. TUDHY OTENA DASDO. LAGSA Lam wa

18:22 N@S36F300  18:25 NASA7F300 13:30 MSI7F300  10:41 NOS21F418  10:43 K@S46F418  10:53 NSIIFALG  19:57 N@521F367

OTENA RovON SIVOR HOTSA RADID HGOD KIS

18:26 NO523F35@ 18:30 NG495FI50 18:36 MOA9EF3SE  19:03 NOS2IFI7E  19:28 NOSZOF370 19:29 N@SI9F370  19:59 NOS20F370

5000 DANIX DANOV. HIRAD SITAR DAR NODLA
aFL289

18:29 NO429F340  18:37 N@427F340  18:41 MO424F340  18:46 NOA24F34@  18:57 N@42SF340  19:14 N@421F340  19:32 MOLOSFIGH

BONAM TUDHY OTENA ROVON SIVOR MOTSA RADID

18:41 NB541F390  18:43 NS49F390 18:49 NOS4TF399  18:50 NOSDIF41@ 18:57 NOSIBFA10 19:24 N@S33FA10  19:47 NOSA4F410

oTENA ROVON STVOR. NoTSA RADID 1600 DASDO

18:45 NO49TF33@  18:47 NOAGIF330 18:53 NEAG7F330 19:23 NOAT6F338 19:49 NOASOF330 19:58 N@4SAF330  20:39 159 WM
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