19 inch ADS-B Ground Station ADSB-GS1090

User Manual

AvionixTech



19 inch ADS-B Ground Station ADSB-GS1090 www.avionix-tech.com

Contents
0000 0 X o o L Lot w () o PSSP 4
2. SPECIICATIONS v nens 6
3. FUNCHONS .t sssnens 7
4. Interface DeSCriPtioN ... ssssssssssenns 9
ST 010 51 s U=t (o) o H00 T 10
(ST 000) o1 7o 00 =1 o) o PO PPN 12
3 70 <3 o 12
2 D F= 1Y 01 0T T- 1 (o 00 PPV 12
3. Network Configuration .......ceeeeneessesssesssesssssssssesssessessssssnees 12
ZA I D= 000 o MY =X o 0 0¥ o PP 13
5. NTPD STAtUS ...ovoverrerrirsensissssssnsinssssisssssssssssssssssssssssssssssssssssssssssssssssssessessssssssssnes 14
6. GINSS STATUS .. ssssssssssssssssssssssnes 15
7. ClOCK STAtUS ..o sssssessssssssssssssssssssesssssssnens 16
7. Data FOrmat... s sssessses 17
1. RAW MESSAGE ..ueereererrerrerrersessesssssessessessessessesssssessessessessessessessessessessessessessenses 17
2. CSV PlainteXt Data....ccnenenenemsnsnsnsnssnsssssssssssssssssssssssssssssssssssssssssssssesns 18
3.JSON PlainteXt Data....ccrrrercnrenseneresensssessesssresessssessssssesssssssessessssens 19
4. JSON Plaintext Track Data......menercrnensencssenssessessssesessssessessssessens 22
8. ADS-B Display Software adsbSCOPE......cumenenrererresssssssnsensenne 25
9. ADS-B ANTENNA ..ot sssseanns 27

2 Please contact: sales@avionixtech.com



19 inch ADS-B Ground Station ADSB-GS1090 www.avionix-tech.com

10. GNSS ANEENNA .o 29
11. Lightning Protection Precautions........n, 30
1. Installation INStrUCtIONS ... 31
2. Installation Diagram .....enerneennesseensesesssessessessssssessessssssessessssssens 31
3. Lightning RO ...t seeseseens 31

4. Distance between Equipment and Lightning Protection Device32
B2 GRS W0) 0 0122 U8 (0 ) o 33

13. Why Ch00SE€ US ...vrererererernsssssnsssssssssssssssssssssssssssssssssssssssssssens 33

3 Please contact: sales@avionixtech.com



19 inch ADS-B Ground Station ADSB-GS1090 www.avionix-tech.com

1. Introduction

The ADSB-GS1090 is a fully integrated ADS-B ground station system, designed for
seamless installation with standard 19" 2U rack inserts. Tailored for ground station
sites requiring 19" plug-and-play compatibility, the ADSB-GS1090 offers an ideal
solution. Featuring a rugged industrial-grade design, an advanced ADS-B decoder,
and a high-performance data processor, the ADSB-GS1090 ensures reliable and

efficient reception, decoding, and distribution of aircraft ADS-B data.

Our equipment is designed for information and surveillance purposes in industrial
environments and must not be used for air traffic control, navigation, life-critical

and military applications.

With the ADSB-GS1090, corporate customers gain access to valuable, customizable
tracking capabilities tailored to a wide range of operational needs, including:

e Enhanced situational awareness across airfield, apron, and terminal areas.

¢ Airport surface movement monitoring and vehicle tracking.

e Support for low-altitude operations such as helicopter missions, flight school
tracking, wind farm monitoring, and offshore/onshore oil and gas platform
oversight.

¢ UAV and drone tracking.

e Monitoring of aircraft noise in airport vicinities.

e Calibration of radar and navigational aid (navaid) systems.

e Search and rescue operations in mountainous regions and valley surveillance.

e Applications in electronic intelligence.

e Coordination of integrated vessel and helicopter operations.
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Fully compliant with Mode-S and ADS-B standards, including ICAO Annex 10, ICAO
Doc 9871, RTCA DO-260/A/B and ED-102/A/B, the ADSB-GS1090 ensures regulatory
adherence and seamless compatibility with industry requirements. Designed for
efficiency and reliability, it offers low maintenance demands and minimal life cycle
costs, delivering a cost-effective solution over its operational lifespan.

Operating on the 1090 MHz frequency and supporting Mode S Extended Squitter
(1090ES), the ADSB-GS1090 is also equipped with multilateration (MLAT) capabilities
for high-precision aircraft tracking and surveillance. In addition, its fully remote
operation functionality enables convenient monitoring and control from virtually any

location, enhancing both operational flexibility and overall efficiency.

Received ADS-B data undergoes cyclic redundancy check (CRC) verification, with
automatic identification and elimination of interference, errors, or invalid signals,

ensuring accurate and reliable information on aircraft position, altitude, and more.

The receiver features narrow pulse suppression capability, filtering out co-channel
interference signals with pulse widths below 0.3 s, thereby enhancing reception

stability in complex electromagnetic environments.

Additionally, the system supports power-on self-tests and continuous in-operation
monitoring, allowing status checks of RF, communication, and power modules, which

facilitates maintenance and fault diagnosis.
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Packing List:

No. Item Quantity Remarks
1 ADSB-GS1090 1 unit Included
2 Power adapter 1 piece Included
3 ADS-B antenna&clamp 1 set Included
4 ADS-B antenna cable 1 piece (10 meters) Included
5 GPS antenna&clamp 1 set Included
6 GPS antenna cable 1 piece (10 meters) Included
7 Surge Protector 2 unit Included
g ADS-B Display Software — 1 set included

ADSBscope

2. Specifications

The ADSB-GS1090 ADS-B Ground Station System is capable of processing various
types of ADS-B messages, including airborne and surface messages from commercial
aircraft, general aviation aircraft, unmanned aerial vehicles (UAVs), and airport

vehicles. This enables comprehensive surveillance of all aircraft and vehicles
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equipped with ADS-B devices.

No. Specifications
1 Frequency 1090MHz
2 Sensitivity <-99dBm
3 Coverage > 420km(no interference, unobstructed)
4 Dynamic Range >80dB
5 Update Rate 21Hz
6 Target Capacity > 800 targets
7 Processing Capability > 4,500 /s
8 Time stamp accuracy 50ns

DF 17/18/19 and other DF raw message
9 Data Format CSV plain text \ JSON plain text
JSON plain text track data

10 Data Interface RJ45 network port

11 Network Connection Static IP or DHCP

12 Network Protocol TCP/UDP

13 ADS-B Antenna Connector N female

14 GPS Antenna Connector N female

15 Power Supply 220V

16 Physical Size 43*30*8.9 cm (not include antenna
connectors and handle)

17 Operating Temperature -20°C ~ +60°C

18 Storage Temperature -20°C ~ +70°C

19 Storage Humidity 10% ~ 80%

3. Functions

e ADSB-GS1090 supports multiple output message formats: CSV plain text
(decoded data, you can easily get longitude, latitude, altitude, speed, flight ID...),

JSON (also decoded data), and DF17/DF18/DF19 as well as other DF raw
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messages.

e ADSB-GS1090 can output data with GPS timestamp.

e ADSB-GS1090 can be connected via network cables.

e ADSB-GS1090 IP address can be configured for direct connection with a
computer without the need for routers. However, ADSB-GS1090 can also be
configured to connect with a computer via routers, offering flexibility based on
your setup preferences.

e ADSB-GS1090 supports static IP address and DHCP.

e Asingle ADSB-GS1090 unit can send ADS-B data to multiple clients
simultaneously, enabling efficient data distribution across multiple devices or
systems.

e ADSB-GS1090 is standard 19” 2U inserts for existing or new racks.

e Optional: Data transmission via 4G/5G module.

e Optional: Output of ADS-B signal strength in dBm, which can be used for
measuring propagation environment.

e Optional: IQ data output and storage. We can output and storage 1Q data for
your analysis.

e Optional: OEM/Customization. All our products can be supplied fully customized
with your brand and logo. We can even do customized form factors, enclosures,
functions and data formats on your requirement. This OEM/Customization
service enables you to have your own unique product in minimal time with no

risk.
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4. Interface Description

POWER @

Front Panel: Power Indicator Light

Rear Panel: From left to right — Power Socket, Network Port, GNSS Antenna Port,

ADS-B Antenna Port
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5. Connection

Note: Before touching the device, discharge any static electricity from your body.
The default IP address of ADSB-GS1090 is 192.168.10.10. It must be connected to a
computer via the network port, either directly or through a router.
Direct Connection:
e Connect ADSB-GS1090 directly to computer using a network cable.
e Configure the IP of the computer to the same network segment as the

ADSB-GS1090.

Internet Protocol Version 4 (TCP/IPvd) Properties X

General

You can get IP settings assigned automatically if vour network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: | 192.168 . 10 . 100 |
subnet mask: | 255.255 .255. 0 |
Default gateway: | 192.168. 10 . 1 |

Obtain DS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | : : : |

Alternate DNS server: | . . . |

[Jvalidate settings upon exit | e |

e Open a web browser, enter the ADSB-GS1090 IP 192.168.10.10. If the following

interface appears, the device is successfully connected.
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Login

Welcome back! Please log in to continue.

Router Connection Method:

e Connect the ADSB-GS1090 to the same router as the computer using a network
cable (ensure the router's gateway is 192.168.10.1).

e Open a web browser, enter the ADSB-GS1090 IP address that has been assigned

via DHCP. If the following interface appears, the device is successfully connected.
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6. Configuration

1. Login
e Username: admin
e Password: chenbikeji

2. Dashboard

The configuration page is divided into two sections: the Menu Bar and the Status Bar.

e Menu Bar: Includes options for Network Setting, Dataport Setting, NTPD Status,
GNSS Status, Clock Status and Logout.

e Status Bar: Displays the Service Status (indicating whether the device is receiving
ADS-B signals), Network Status (showing the current network settings of the

device), and System Operations (used for rebooting or shutting down the

device).
Dashboard Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout
Dashboard
Service Status Network Status System Operation

Manual (Static IP)
1P: 192.168.10.33
Netmask: 255.255.255.0
Default Gateway: 192.168.10.1

3. Network Configuration

There are two modes: Automatic (DHCP) and Manual (Static IP).
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Dashboard Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout

Network Setting

IP Address Assignment

O Automatic (DHCP) ® Manual (Static IP)
P

192.168.10.33

Netmask

255.255.255.0

Default Gateway

192.168.10.1

Change Network Settings

You can change the Static IP address or change to the Automatic (DHCP) mode. After
change, click Modify Network Configuration, and the changes will take effect after

rebooting.

[BEMGTe1(] Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout

Network Setting

IP Address Assignment

@ Automatic (DHCP) O Manual (Static IP)

Change Network Settings

Note 1: When you change ADSB-GS1090 static IP, please make sure the IP address,
Netmask and gateway are correct. And make sure you remember all these
configurations. Otherwise, you may not be able to access ADSB-GS1090.

Note 2: After switching to Automatic mode, the ADSB-GS1090 must be connected to
a router with the DHCP function enabled. Otherwise, you will not be able to log in to

the ADSB-GS1090. ADSB-GS1090 shows as “receiver” in the router DHCP device list.
4. Dataport Setting

The data interface configuration includes three sections: Message Output

Configuration, Plaintext Output Configuration, and Latitude/Longitude Settings.
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Dataport Setting

Message Output Configuration
TCP Port

50007

Plaintext CSV Output Configuration
target address

192.168.10.100
Target Udp Port

50005

Plaintext JSON Output Configuration
target address

192.168.10.100
Target Udp Port

50008

Latitude and Longitude Settings
Longitude

120
Latitude
36

Save

e Message Output: This uses the TCP protocol, and you can set the TCP server port.
The device acts as the TCP server, while the computer acts as the TCP client.
Multiple computers can receive the data simultaneously.

e Plaintext Output: This uses the UDP protocol, and you can set the unicast
address and the target UDP port.

e Plaintext JSON Output: This uses the UDP protocol, and you can set the unicast
address and the target UDP port.

e Latitude/Longitude Settings: Input the local latitude and longitude in the
configuration box, supporting two decimal places. This is used as a reference for

ground position decoding.

5. NTPD Status

The NTPD Status is used to view the current status of the time synchronization
service. By default, the time service is enabled upon device startup. If the service is in

a stopped state, it should be manually started.
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Dashboard Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout

NTPD Status

Normal status

Service EfTh
remote refid st t when poll reach delay offset jitter
Time Source SHM(0) .GPS. 0 I = 16 0 0.000 0.000 0.000
#203.107.6.88 100.107.25.114 2 u 66 128 377 13.479 -0.162 0.574

6. GNSS Status

The GNSS Status is used to view the current status of the GNSS service. After
connecting the GPS antenna and adjusting it to a location with signal reception, it
may take a few minutes to capture satellites. Please be patient. If the following page

appears, it indicates that the GNSS system is working normally.

Dashboard Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout

GNSS Status

Normal status

Service Running

Lat 36.694405333
Lng 119.1488725
Time 2025-04-10 12:45:44

If the following page appears, it indicates that the GNSS service has started normally,
but the GNSS antenna is either not connected or is not receiving satellite signals

properly. Please connect the antenna or adjust its position.
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Dashboard Network Setting Dataport Setting NTPD Status GNSS Status Clock Status Logout

GNSS Status

Abnormal GNSS service: No valid positioning acquired (at least 2D positioning required).

Service Running
Lat No data
Lng No data

Time No data

7. Clock Status

This section is used to check the current system clock status. If the clock status is
abnormal (i.e., the time deviates from the current time), it will affect message time
synchronization. When the time deviation is too large and exceeds the system's
automatic time synchronization threshold, the automatic time synchronization will

fail, and manual time adjustment will be required to Set System Time.

Dashboard Network Setting Dataport Setting NTPD Status - Logout

Clock Status

Current system time (UTC time) 2025-04-10 12:46:06

o —
N —
N —
O —
T —
Second

Set System Time
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7. Data Format

1. Raw Message

You can receive ADS-B raw message information via TCP. To configure this, open the
network debugging tool and set it as follows:

Protocol Type: TCP Client

Server IP Address: 192.168.10.10 (the IP address of the ADSB-GS1090)

Server Port: 50007 (the TCP port set in the Dataport Setting).

~Settings— [ Data Receive
(1) Protacol [2025-05—25 12:12:3

F3

11027 1A 33 OE CC 72 05 C7 OF 35 8D 75 21 43 56 40 60 25 69 40 5B 59 8E GA -
[ TEP Client ~| || rones-s-25 12:12:32:2057 14 33 OF CC 81 8 17 22 31 A0 00 09 95 80 57 59 2E EO OC BC 62 1 68
[2025-05-25 12:12:32:3067 1A 48 01 18 5D CA 6B BB FO 20 LF C7 68 32 98 B2 1A 1A 18 16 DE 54 BA
LI [2025-05-25 12:12:32:41070 14 33 O CC GE 42 8A BC 32 80 78 21 48 99 05 60 AD 70 64 13 DB AT 34
[192.168.10 .10 [2025-05-25 12:12:32:5117 1A 33 OF CC 90 27 4E AC 37 80 76 21 48 EA 24 98 58 01 3C 08 89 6A 03
e [2025-05-25 17:12:32:5687 14 33 OF CC 93 07 41 04 31 8D 78 21 48 55 40 67 C4 28 AZ B [ 4A F4
o7 || 20250525 12:12:32:936 1A 33 OE CC &k 45 £3 F8 34 40 00 0 36 A4 53 0D 30 A4 00 00 77 I2 BT
[2025-05-25 12:12:32:9897] 1A 33 OE CC Ak AF 74 B6 34 A0 00 09 96 80 57 59 2E FF FC BC A ZE 85 1A 33
OE CC AB 16 FD 44 35 AD 00 09 95 BD D& 61 25 21 &C 30 OF FC BA
[2025-05-25 12:12:33:0317 1A 33 OE CC AF EF CF A5 34 8D 75 21 45 99 08 60 AD 70 64 13 IB AT 3A 1A 33
0E CC BD 10 57 C& 31 8D 75 21 45 FS 33 00 03 00 49 BS C1 EA DZ 1A 33 OE CC B1 B9 83 7C 35 80 78 21 48
~Reor Options— | [53 40 70 2B 21 40 54 A2 35 AD
[~ Recedve to £ile | | [2025-05-25 12:12:33:3381 1A 45 01 18 6D CA €F BE FO 20 17 OA 63 32 98 B3 1A 1A 15 16 E 54 BA
[2025-05-25 12:12:33:3517 1A 33 OE CC €5 IF 98 52 33 A0 00 08 57 10 03 OA 60 E5 00 00 70 AF 37 1A 33
0E CC C3 50 78 47 51 AD 00 09 97 10 03 OA 50 ES 00 00 70 AF 37 1A 33 OE CC CO DO BF FF 33 AD 00 09 97
10 03 DA 80 ES D0 00 70 AF 37 14 33 O CC CA 40 OF 3F 32 A0 DO 03 57 FE &1 C3 00 00 D0 00 CC DA Ci
[~ Receivs pause [2025-05-25 12:12:33:552] 14 33 OE CC 4 D7 CC 31 38 A0 00 09 87 60 57 59 2E FF FC BC IS5 F4 Ak
[2025-05-25 12:12:33:611] 1A 33 OE CC D6 08 2 CA 38 A% 00 07 35 80 57 59 2E FF FC EC 45 CO D5 1A 33
OE CC D6 E7 2B 07 535 8D 75 21 45 99 05 60 AD 90 64 15 FE 27 EC
[2025-05-25 12:12:33:665] 1A 33 OE CC DA 6E 93 2A 35 A% 00 07 35 80 57 59 2E FF FC BC 45 CO D5 1A 33
QE CC ID Bé 4F EG 33 8D 75 21 45 EA 24 U8 55 01 3C 05 89 BA D8

F 3

F3

¥ Show timestanp
¥ Receive as hex

Save. .. Clear

~Send Options

I” Data from file ... ||| ronee-05—25 12:12:33:861] 1A 33 OE CC E6 91 3A 8C 2 AD 00 13 3C BA CB 00 30 AA 00 00 29 9B 33
[~ huto checksum [2025-05-25 12:12:34 0691 14 33 0E CC F1 14 07 EF 37 A0 00 08 98 A4 88 00 30 A4 00 00 87 C3 70
W el R [2025-05-25 12:12:34:1121 14 33 0E CC F1 32 GE 7A 34 A0 00 09 98 20 0D 60 78 D7 7C AD B4 BC 74 1A 33
Fisinlar e 0E CC F1 76 9F F9 33 AS 00 07 35 A4 63 00 30 A4 00 00 94 3C EA 1A 33 0E CC F1 EF FA CE 34 A0 00 09 98

S0 67 B9 ZE EO OC BC 92 FO AF 1A 33 O0E CC F2 OF 7D AO 34 AD 00 09 95 ED OA 61 2B 21 &4 30 34 BD 42 1A

[7 Send eyelic 33 NE CC FA R4 90 19 37 80 78 91 47 RA 4T A7 [3 Fé A2 TN RN AL 3R 1A 33 NE CC F4 FR N7 84 2F annnon

Interval I‘IDDD ms http: /fwww. emsoft. en Q8 10565600

Load . . Clear Hend
(& Ready! Send : 0 Reov © 1266731 Feset Ié

Raw Message Data Example:

1A330FE4 A1 CA43 1F 3BA0OOOOEBO80174533 E01CD25FECO02
1A 33 OF E4 A2 44 5A FB 3B A0 00 OE BO BD 9A 59 2A FF E4 00 12 03 8A
1A 33 OF E4 A2 CO 87 11 3D A0 00 OE BO BD 9A 59 2A FF E4 00 12 03 8A
1A330FE4A46C8097378D7810F0E11F 3A 0000 0000CB 7BE9

Data Item Description of the Message:

Data Example Description

Escape character <esc>
(hexadecimal representation: Ox1a)
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5 33 14 bytes: Identifier for Mode-S long
frame
5 32 7 bytes: Identifier for Mode-S short
frame
3-8 OF E4 A4 6C 8097 6 bytes: timestamp
9 37 1 byte: signal level
10-23 | 8D78 10FOE1 1F3A 00000000 CB 7B E9 14 bytes: Mode-S long frame
10-16 5D 78 OD E5 A4 5A DF 7 bytes: Mode-S short frame

2. CSV Plaintext Data

To receive the decoded plaintext via UDP, open the network debugging tool and

configure it as follows:

_[CR/IP Net Assistant (¥3.8)

“Data Receive

" Setting

t1} Protocal [2025-04-10 21:01:12:280] 2025-04-10T13: 01 13. 5742, TA0SEE, CSHAEz4 ™
| LoP | ||| 5341, 37. 474580546575000, 117. 960TEI45ETZE0598, 32100, 410. 026, 261 020
{2} Local hast IF 0000 Falsck

[2025-04-10 21:01:12:337] 202504
192.166.10 100 | lin715.0113. 5307, B9G0ES, , 5645, 36. 31 TH96435546675, 117, 3600605163574
2 Lol boskpior 22, 33100, 477. 326, 166. 430, 64. 000, Falsed
W____ [2025-04-10 21:01:12:453 ] 2026-04~

10T13:01:13. 722, B990ES, , 5645, 36. 31 7596435546675, 117, 3680605163574
o 22, 33100, 477. 326, 166. 430, 0. 000, falset
'.@:Dl scormect [2026-04-10 21:01:13:069 ] 2026-04-10T13:01: 14. 3547, TEORST, CUASSS0
., 36.091186523437500, 117. 100524802343 750, 27600, 423. 683, 347. 603, 0.0

~Recr Options— 00, Falselt
[~ Receive to file .. [2025-04-10 21:01:13:074] 202504~
[¥ Shoiltin-cran 10T13:01:14. 3652, B290ES, , 5645, 36. 31 TEEG435546875, 117, 3680605163574
& 22, 33100, 477. 326, 166. 430, 0. 000, Falsel
T [2025-04-10 21:01:13:911 ] 2025-04-10T13:01 : 15. 2082, TE0SEE, CSHA524
I” Beceive pause L5341, 37. 424EA0546E 75000, 117, 96078945 7280598, 32100, 410. 026, 261. 020
Save . Clear . 0.000, fal=e#
- [2075-04-10 21:01:13:818] 2025-04—
Rl 10T13:01:15. 2132, B290ES, , 5645, 36. 31428346 T8E5505, 117, 3700405658996

11,33100, 477. 326, 166. 430, 0. 000, fal=el

[” Data from file .. [2025-04-10 21:01:14:955] 2025-04—

[ Auto checksum 10T13:01:16. 2627, 3990ES, , b646, 36, 31209561 2778072, 117, 3706533869707
[~ Auto clear input 50, 33100, 477. 326, 166. 430, 0. 000, fal=e#
[~ Send as hex e
I~ Send cyelic | RenoteIP: [192.168.10 .10 BemotaPert; 54557
Interval i1DDD ms http: /fwww. emzoft. en QQ: 10388800
Load. .. Claar Send
[& Eeady! | Zend : D | FReor : 4333 Reset | 4

Decoded CSV Plaintext Data Example:

2025-01-23T06:23:04.006Z,780BA5,CSN5849 ,5673,36.009475708007812,117.01738357543
9453,25600,391.175,351.621,64.000,false#
2025-01-23T06:23:04.1447,780EF1,CHB6279 ,6276,36.855422973632812,118.87224562624
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6681,24600,444.933,96.582,0.000,false#

Data Description:

Data Description ENES
2025-01-23T . In ISO 8601 format in the format:
Time Stamp
06:23:04.006Z yyyy-MM-ddTHH:mm:ss.zzzZ
780BA5 ICAO Address in hexadecimal
CSN5849 Call Sign 8 characters output
5673 SSR code 4-digit in octal
. Latitude in decimal degrees, North is positive,
36.009475708007812 Latitude . .
South is negative
117.01738357543945 . Longitude in decimal degrees, East is positive,
Longitude . ]
3 West is negative
25600 Pressure Altitude Feet
391.175 Ground Speed Knots
351.621 Heading Decimal, in degrees, clockwise to true north
. Meters per minute, negative for descent,
64.000 Vertical Rate .
positive for ascent
Air/Ground .
false . GND stands for ground; AIR stands for air
Indicator

Note: If one data item is missing, the value will be left empty and will not be output.

3. JSON Plaintext Data

JSON plaintext data is received via UDP and outputs standard JSON-formatted data.

Open the Network Debug Assistant and configure it as follows:

Please contact: sales@avionixtech.com
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= TCP,"IP Het Assistant 3. (2]

“Data Receive

"~ Setting
{13 Protocol 1 ~

| uop ]
[2025-09-25 16:19:53:000]7 {
{2} Local host 1P aeid” : “CESSILE *
192.168.10 .100 “aeid last_update” : “EOZE-09-ZETOS:19:06. 633°,
“altitude_bars” ; 30100,
“altitude_baro_last _update” : "2025-09—25T05:19:50. 57527,

{3} Local host por

e “ground” ;. false,
T “eround_last_update” : “2025-09—25T0S5:19:53. 10427,
-@-Disconnect “sround_speed” : 452, 59805567412684,
> “eround_speed_last_update” : “2025-09-25T05:19:53. 1042,
~HReer Optionz— “heading” : 355.15379538570335,
B “heading lazt_update” : “2025-09-25T05:19:53. 10427,

“leao_sddr” ; “7E2242%,

w Show timest 0 S 5
Gl S last_npdate” : “2025-09-2ET0S:19:53. 1042”,

I” Receive as hex “latitude” : 36. 162478620431676,

[~ Receive pause “longitude” ;. 116, 976402 76962749,

5 1 “position_last_update” : “2025-09-25T05:19:50. 5752,
AR ear

“squawk” ;. "6338”",
“squawk_last_update” : “2025-09—25T05:19:26. 51427,
“wertical _rate_baro” : 0,

~Send Optiensz

[~ Data from file ... “wertical _rate_baro_last_update” : “2025-09-25T08:19:53.104Z"
[~ Auto checksum }
[T Auto clear input
[~ Send az hex it
[ Send ayelic | RemoteIF: |1921 6GB.10 .10 RemotePort:[36657
Interval i1DDD o= http:/fwww. emsoft. en QF: 10865600
Load. .. Clear mend
[& Eeady! | Send ;0 | Beev : 13084 Reset Ié

Decoded JSON Data Example:

{
"acid" : "CUA5978 ",
"acid_last_update” : "2025-08-02T01:49:45.386Z",
"altitude_baro" : 27600,
"altitude_baro_last_update” : "2025-08-02T01:49:38. 648Z2",
"ground" : false,
"ground_last_update"” : "2025-08-02T01:49:42.957Z",
"ground_speed" : 414.56603816521198,
"ground_speed_last_update” : "2025-08-02T01:49:42.957Z",
"heading” : 355.01828648354956,
"heading_last_update" : "2025-08-02T01:49:42.957Z",
"icao_addr" : "7810A0",
"last_update” : "2025-08-02T01:49:45. 386Z",
"squawk" : "5051",
"squawk_last_update"” : "2025-08-02T01:49:42.9587",
"vertical_rate_baro" : 0,
"vertical_rate_baro_last_update” : "2025-08-02T01:49:42.957Z"
}
{
"acid" : "CSN8976 ",
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"acid_last_update" : "2025-08-02T01:48:37.4927",
"altitude_baro" : 27600,
"altitude_baro_last_update” :
"ground" : false,

"ground_last_update" : "2025-08-02T01:49:45.387Z",

. 451.7842405396629,
"ground_speed_last_update” : "2025-08-02T01:48:31. 466Z",
350. 05813916085731,

"2025-08-02T01:48:31. 466Z",

"ground_speed”

"heading" :

"2025-08-02T01:49:45. 387Z2",

"heading_last_update” :

"icao_addr" : "782209",
"last_update"” :
"squawk” : "5041",

"squawk_last_update" :

"vertical_rate baro" : O,

}

"vertical_rate baro_last_update” :

"2025-08-02T01:49:45. 387Z",

"2025-08-02T01:48:38. 7352",

"2025-08-02T01:48:31. 466Z"

Data Description:
Data Items

acid

Example Data

CDG2230

Descriptions

Callsign

acid_last_update

2025-01-23T06:36:46.170Z

Last Updated Time of Callsign

altitude_baro

20700

Pressure Altitude (feet)

altitude_baro_last_update

2025-01-23T06:37:15.406Z

Last Updated Time of Pressure
Altitude

ground

false

Ground Indicator, true
indicates on the ground, false
indicates in the air

ground_last_update

2025-01-23T06:37:15.406Z

Last Updated Time of Ground
Indicator

ground_speed

438.308110807911

Ground Speed (knots)

ground_speed_last_update

2025-01-23T06:37:14.160Z

Last Updated Time of Ground
Speed

heading

130.55875881014302

Heading Angle (degrees)

heading_last_update

2025-01-23T06:37:14.160Z

Last Updated Time of Heading

Angle
icao_addr 7809A2 ICAO 24-bit Address
last_update 2025-01-23T06:37:15.406Z Last Updated Time of Track
latitude 36.25309753417969 Latitude (degrees)
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longitude 117.35332489013672 Longitude (degrees)

position_last_update 2025-01-23T06:37:15.406Z | Last Updated Time of Position

squawk 0052 Secondary Code

Last Updated Time of

squawk_last_update 2025-01-23T06:37:01.379Z
Secondary Code

vertial_rate_baro 0 Vertical Rate (feet/minute)

Last Updated Time of Vertical

vertial_rate_baro_last_update | 2025-01-23T06:37:14.160Z Rat
ate

4. JSON Plaintext Track Data

To receive JSON plaintext track data, use the HTTP service. The data is output in
standard JSON format.

To access the data, enter the following URL in your browser:
http://192.168.10.10:8888

(Note: Replace 192.168.10.10 with the IP address of your ADSB-GS1090 device.)

The fixed request port is 8888.

& C M A F=2 | 192188.10.10:3588 Ay o« %
[k «
2 { @&
3 "acid”: “CHHT664 "

4 “acid last update" "2025-01-23T06: 36: 22. T12L",

L] "altitude_barn”: 23600,

6 ”alL)tudE baro_last_update”: "2025-01-23T06: 36: 24. 5641",
) "oround”: false,

8 “ground_last_update”: “2025-01-23106: 36: 24. 5541",

9 “ground speed”: 362. 5589607222527,

10 “ground_speed last update”: “2025-01-23T06: 36:04. 441I",
11 "heading”: 276. 3113922244995

12 "heading_last_update”: "2025-01-23T06:36: 04. 441Z",

13 "icao_addr” NTBDEBE"

14 " last_t _update”: “2026-01-23T06: 36: 24. 6541"

15 “vertial rate_baro”

16 ; ”\/Ertlal rate_baro_. last _update’: “2025-01-23T06: 36: 04. 4417"
17

18 {

18 "acid”: “JOY1607

20 “acid last update" “2025-01-23T06: 35: 46. 6538L",

21 “altitude_barn”: 20700,

22 ”alL)tudE baro_last_update”: "2025-01-23T06: 36: 16. 6231",
23 "oround”: false,

24 "ground_last_update”: "2025-01-23106: 36: 25. 1362",

25 “ground_speed”: 408. 8275920238261,

26 “ground_speed last update”: “2025-01-23T06: 36:25. 136I",
27 "heading”: 96. 7425366D639846

a8 "heading_last_update”: "2025-01-23T06: 36: 25. 135Z",

29 "icao_addr” NTBIETF"

30 " last_t _update”: “2026-01-23T06: 36: 25. 2061"

31 “latitude”: 36.84544372558594,

32 "longitude®: 119. D22731731DD536

o "position_last_update’: “2026-01-23T06: 38: 16. 6231"

34 “vertial_rate_barc”: 0,

35 "vertial_rate_baro_last_update”: *2025-01-23T06: 36: 25, 1361"
36 1

37 {

38 "acid”: *CDG2203 "

39 "acid_last, update" *2025-01-23T08: 36: 39, 846L",

40 ”alL)tudE baro”: 31100,

41 “altitude baro_last update”: "2025-01-23T06: 36:23. 3001",
42 "ground”: false,

43 "ground_last, updzte” *2026-01-23T06: 36: 24. 3541",

44 "ground_speed”: 460. 2195123414266

45 “ground_speed_last_update”: “2025-01-23T06: 36: 24. 36541",
46 “heading”: 167.3226630108672,

47 “heading_last update”: "2025-01-23T06: 36: 24. 364L",

48 "icao_addr” ”7B[|DEIA

49 "last_1 _update”: “2025- Ell 23T06: 36: 24. 364"

&0 “latitude”: 36.43657619670286,

61 "longitude”: 117.32743932845746,

52 “position last_update®: *2025-01-23T06:36:23. 3007,

53 “vertial_rate baro”: —8d,

654 ; "vertial_rate_baro_last_update”: *2025-01-23T08: 38: 24, 3541
jiLi)

66 1

&7 “ac1d”: “CHHB2B1 "

58 “acid last update" “2025-01-23T06: 36: 16. 103L",

58 "altitude_barn”: 32100,

a0 ”alL)tudE baro_last. update *2026-01-23T06: 36: 24. 1681",
61 "oround”: false,

62 "ground_last, updata” *2026-01-23106: 36: 24. 607",

63 “ground_speed”: 373. 637D3432994965

fd "ground_speed_last_update”: “2025-01-23T06: 36: 24. 607I",
[i13] "heading”: 260. 915779D7552D5

3] “heading_last_update”: "2025-01-23T06:36: 24. 607Z",

67 "icao_addr” T1a0p12”,

68 “last_update”: “2025-01-23T06:36:24.6072",

69 “latitude”: 37.42418192200741,

70 "longitude”: 117.95763762100883, =,

Decoded JSON Data Example:
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b

"altitude_baro": 22600,

"altitude_baro_last_update": "2025-01-23T06:37:14.2137",
"ground": false,

"ground_last_update": "2025-01-23T06:37:14.485Z7",
"ground_speed": 396.50472884948044,
"ground_speed_last_update": "2025-01-23T06:37:14.485Z",
"heading": 182.89126959679598,

"heading_last_update": "2025-01-23T06:37:14.485Z7",
"icao_addr": "7820E2",

"last_update": "2025-01-23T06:37:14.485Z",

"latitude": 36.20709228515625,

"longitude": 117.28546142578125,

"position_last_update": "2025-01-23T06:37:14.213Z",
"squawk": "4136",

"squawk_last_update": "2025-01-23T06:37:02.356Z",
"vertical_rate_baro": 0,

"vertical_rate_baro_last_update": "2025-01-23T06:37:14.485Z"

"acid": "CDG2230 ",

"acid_last_update": "2025-01-23T06:36:46.170Z",
"altitude_baro": 20700,

"altitude_baro_last_update": "2025-01-23T06:37:15.406Z",
"ground": false,

"ground_last_update": "2025-01-23T06:37:15.406Z",
"ground_speed": 438.308110807911,
"ground_speed_last_update": "2025-01-23T06:37:14.160Z",
"heading": 130.55875881014302,

"heading_last_update": "2025-01-23T06:37:14.160Z",
"icao_addr": "7809A2",

"last_update": "2025-01-23T06:37:15.406Z",

"latitude": 36.25309753417969,

"longitude": 117.35332489013672,

"position_last_update": "2025-01-23T06:37:15.406Z",
"squawk": "0052",

"squawk_last_update": "2025-01-23T06:37:01.379Z",
"vertical_rate_baro": 0,

"vertical_rate_baro_last_update": "2025-01-23T06:37:14.160Z"

Data Description:

Data Items Example Data Descriptions
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acid

CDG2230

Callsign

acid_last_update

2025-01-23T06:36:46.170Z

Last Updated Time of Callsign

altitude_baro

20700

Pressure Altitude (feet)

altitude_baro_last_update

2025-01-23T06:37:15.406Z

Last Updated Time of
Pressure Altitude

ground

false

Ground Indicator, true
indicates on the ground, false
indicates in the air

ground_last_update

2025-01-23T06:37:15.406Z

Last Updated Time of Ground
Indicator

ground_speed

438.308110807911

Ground Speed (knots)

ground_speed_last_update

2025-01-23T06:37:14.160Z

Last Updated Time of Ground
Speed

heading

130.55875881014302

Heading Angle (degrees)

heading_last_update

2025-01-23T06:37:14.160Z

Last Updated Time of
Heading Angle

icao_addr 7809A2 ICAO 24-bit Address
last_update 2025-01-23T06:37:15.406Z | Last Updated Time of Track
latitude 36.25309753417969 Latitude (degrees)
longitude 117.35332489013672 Longitude (degrees)

position_last_update

2025-01-23T06:37:15.406Z

Last Updated Time of
Position

squawk

0052

Secondary Code

squawk_last_update

2025-01-23T06:37:01.379Z

Last Updated Time of
Secondary Code

vertical_rate_baro

Vertical Rate (feet/minute)

vertical_rate_baro_last_update

2025-01-23T06:37:14.1602

Last Updated Time of Vertical
Rate
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8. ADS-B Display Software adsbscope

The ADSB-GS1090 can be connected to the ADS-B display software adsbscope. The

detailed steps are as follows:
(1) Open the ADS-B display software adsbscope.

(2) Inthe top menu, go to other, then select Network, then Network setup.

adsbSCOPE 2.7 by sprut (small)
File View Colors load Maps Config Navigation | other decoder

YIA€>le] @ &&|

Fodet

etwork setup
(decoded data) active
RAW-data Client active

RAW-data Server active

)
L2 Server

Internet Webpages

Big Table 4
Filter

& Famerate history Strg+F

& Watchlist Strg+W

{1 manage unknown aircraft

i Log

cleanup osm

o o
cleanup srtm “ahy 3

? about

(3) Inthe pop-up window, enter the following:

Port number: Fill in the Dataport Setting—>Message Output Configuration—>TCP
Server Port used.

URL: Enter the ADSB-GS1090 IP address.

Data format: Select binary.

Click the Close button.

-|alx]
Partnumber 010
Ralw-data-server
Fartrumber |3333
¥ send data from local decoder anly
—Réw-data-client
Fartrumber |SDDD? rdataformat——
€ naomal
URL _local [|[15276810.10 % binaw I
preset
’7 adsbcope| BEAST | RTLIOIM | ADSEH |
Cloze —
'..;L I—’I 24
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(4) Then, click Network in the top menu again, and select RAW-data Client active.

adsbSCOPE 2.7 by sprut (small)
File View Colors load Maps Config Navigation | other decoder

VIA|€]>[a[Q] @ afd| ] 1

Network setup
Internet Webpages P Server [decoded data) active

Sl RAW-data Client active
Big Table 4 RAW-data Server active
Filter
b % Famerate history Strg+F

i & Watchlist Strg +W
£ sy anbiwn sircraft

& Log
hpem

cleanup srtm

? about P el

(5) Now you should see the received data on the right side of the software.

(6) Next, select Navigation in the menu and then select Goto Town or Airport....

adsbSCOPE 2.7 by sprut (small)
Eile View Colors load Maps Config | Navigation other decoder Beast

vA()@\Q:I %esﬂReceiverlocaﬁon M@ @9'2'

@ goto Receiver location

goto Town or Airport ... e B.00007
goto 0/0 )

goto Prague

o —memee -

use GPS

select GPS-COM-port
show GPS-Data

(7) In the pop-up window, input the name of the nearest Town or Airport (in English).

Select it from the query list below, then click Close at the top right corner.

goto Town or Airport - O X §

Towns Airports
[
128 ~
Tiahmen B,

T Tiel AHE
Tieling anH
Tighina AbL
Tijuana A
Tilbwurg AAR
Timizoara BB
Timan ABD
Tirana ABl
Tiruchchirappalli LN
Tirunelvel ABEM
Tirupati AB0
Tiruppur ABS
Tirvannamalai ABT
Tirusottiyur ABY
Titagarh go back I B
Tlalnepantla ABZ
Tlaquepaque I ACs,

] Toamazina b Close ACC .

(8) The ADS-B display software will now show the aircrafts’ location properly.
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9. ADS-B Antenna

An outdoor omnidirectional antenna specifically designed for ADS-B frequencies. It
adopts double-sided sealed waterproof construction and features waterproof,

UV-resistant, and cold-resistant performance.

The antenna is rugged, durable, and corrosion-resistant, effectively protecting the
internal radiating elements and making it suitable for various environments. The
internal structure uses pure copper loop radiating elements, providing stable
performance, high gain, low VSWR, wide bandwidth, and precise impedance
matching for longer communication distance. In addition, high-quality pure copper

connectors are used to minimize signal loss.
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Specifications:

No. Specifications

1 Frequency Range 1090 MHz

2 Bandwidth 60 MHz

3 Gain 7 dBi

4 VSWR <15

5 Impedance 500

6 Polarization Vertical

7 Connector Type N Male

8 Mounting Method Pole Mount
9 Dimensions Length: 55 cm, Diameter: 3 cm
10 Weight 0.9 kg

11 Waterproof Rating IP67

12 Operating Temperature -15°C ~ +55°C

Installation Method:

The antenna should be installed in an open area free from tall surrounding

obstructions. A certain installation height is required, and higher installation

positions generally provide better signal reception performance.

The antenna should be installed vertically to ensure that its signal reception

polarization matches the polarization of the aircraft transmission signal, thereby

achieving optimal reception performance.

Pole-mount installation is supported. Optional pole diameters range from ®30 mm

to ®60 mm, with @50 mm recommended. The installation method is shown in the

figure below:
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/— Antenna

Mounting pole 8 U-bolt
Connector Nut
L

10. GNSS Antenna
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Specifications:

No. Specifications
1575.42 £ 5 MHz (GPS)
1 Frequency Range
1561.098 + 5 MHz (BDS)

2 Gain 38 dBi + 2 dBi (including LNA)

3 Polarization Right-Hand Circular Polarization (RHCP)

4 Axial Ratio <5dB

5 3dB Beam width 110° +10°

6 Output VSWR £2.0

7 DC Supply Voltage 4V ~ 6V

8 Supply Current <45 mA

Compliant with GB/T17626.5-1999; idt
9 Surge Immunity IEC61000-4-5:1995;
CWG combination wave: 1.2/50us impulse voltage: 3KV;
10 Antenna Connector N-Type Female
Engineering plastic ASA with 7% anti-aging agent and UV
11 Radome Material & &P ° §INg a8
absorber
Dimensions (Diameter x
12 . ®110mm x 105mm
Height)
Weight (includin
13 g. ( & 750g
mounting hardware)

14 Operating Temperature -40°C ~ +75°C

15 Storage Temperature -40°C ~ +100°C

16 Operating Humidity 5%~100%, including condensation conditions
17 Operating Wind Speed 37.5m/s

18 Survival Wind Speed 55 m/s

19 Operating Environment Outdoor natural environment

11. Lightning Protection Precautions

The equipment is equipped with a surge protector specifically for the ADS-B and GPS

antennas.
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It can quickly conduct and discharge lightning currents into the ground when
lightning is detected, protecting the internal circuits of the equipment from

over-voltage damage.

1. Installation Instructions

The surge protector should be installed close to the receiver and can be directly
mounted on the N-type connector of the receiver. The other end should then be
connected to the antenna feedline.

The grounding wire should be made of 1.5mm? copper wire, as short, thick, and
straight as possible.

During installation, the grounding bolt should be connected to the grounding cable,
and multiple metal grounding rods (such as copper-clad steel rods) should be driven
into the ground. These rods should then be connected into a grounding network

using flat steel or similar materials to enhance the grounding effect.

2. Installation Diagram

Il

[

Receiver

l‘

w PE Grounding

If the antenna is installed at a higher position, such as the top of a building, a

antenna cable

3. Lightning Rod

lightning rod should be installed for direct lightning protection.
The lightning rod should be positioned higher than the antenna and other related
components by a certain distance, with a general recommendation of at least 1 to 2

meters above the top of the antenna.

31 Please contact: sales@avionixtech.com



19 inch ADS-B Ground Station ADSB-GS1090 www.avionix-tech.com

This way, when lightning strikes, the lightning will preferentially hit the lightning rod,
and the lightning current will be conducted to the ground through the down

conductor, thereby protecting the equipment from lightning damage.

4. Distance between Equipment and Lightning Protection Device

There should be a safe distance between the equipment and the lightning rod or
other lightning protection devices.

On one hand, this is to prevent the strong electromagnetic fields generated by the
lightning protection device when discharging the lightning current from interfering
with the equipment.

On the other hand, it is to avoid the risk of backflash damage to the equipment due
to being too close during the lightning discharge process.

It is generally recommended that the horizontal distance between the equipment

and the lightning rod be no less than 3 meters.
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12. Customization

All our products can be supplied tailored to your specific needs and customized with
your brand and logo. We tailor designs, enclosures, features, and data formats to
meet your specifications. Our OEM services empower you to launch unique products

swiftly and risk-free.

13. Why Choose Us

e Comprehensive product range to meet users’ needs for various levels of ADS-B
ground station systems.

e Easyinstallation and use, with no complex configuration or high
technical/business requirements—simple and user-friendly.

e Complete after-sales service, providing technical support for ADS-B products and
services to help users maximize product benefits.

e Support for remote upgrades, assisting users in accessing the latest product
features.

e Independent product development with customization options based on user
requirements, including appearance, logo, software, hardware, performance,

and functionality.
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