Bluetooth Converter Module with

Integrated GPS

sagetech

AVIONICS

« The goal of this project is to receive the GPS signal from an avionic unit using a

GPS module connected to a Bluetooth ethernet dongle on the Sagetech MX )
Transponder.
« The received GPS data is then sent to an iOS application for displaying the
aircraft's location on a map. )
« The iOS application also enables configuring the installation message for the
MX platform through the Bluetooth and ethernet connection.

Iphone

‘ RS-232 to BT Converter W/ GPS_

{40 | -+—GDL90 ADS-B Target Reports

- ‘ ‘ \g—FEthernet RS-232—
-+ 23 BT BT Ublox Ethernet
) \ —MX Command and Control Requests—| Module GPS 232 —Sagech GPS Nav Message—» MXS
| w 5 . — '
Sagetech Mission Contro ’))) -4—MX Command And Control Responses—- . XCVR |g 5VDC- — Mode S Transponder
GUI 1

<«—Sagetech ADS-B Target Messages ADS-B In/Out

'
10320C |«
System Diagram
e Quasar: Vue.js based cross-platform framework that .
we use to build the application. s
« Vue.js: Open-source front-end JavaScript framework for )
building user interface and map of our application. v
« (Capacitor: An open-source framework to enable cross- -
platform ability of the App on iOS, Android, and )
Progressive Web Apps. “« )
« Swift: We used Swift to write the plugin for the
Sagetech SDK to encode and decode messages
between the App and the MX Transponder.
« Arduino Microcontroller: We used Arduino as the
middle node of our connection between the App and %
MX Transponder to manipulate the process of sending
and receiving data. ARDUINO
« One of our main goals in the projectis to i Fly Sarer _
display the GPS location of the aircraft on B .
our application. O e s
« The map is implemented using Vue3- e
google-map API.
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based on a set of longitude and latitude e
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longitude and latitude coordinates. GQIZ
Mission Controls Page
« TheiOS application can connect to the Bluetooth
module, interact by sending and receiving data. T Fly Saler .
« The iOS application encodes the information entered
by the user and sends it to Bluetooth module in the
format of bytes. em——— .
« The message in bytes received by the Bluetooth
module will be integrated and decoded in the 10S FE
application. .
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The BT module serves as a central intermediary in a
two-way connection between the iOS application and
the transponder.

The BT module connects to the transponder via
Ethernet, facilitating data exchange in packages of
bytes.

The BT module enables wireless communication by
establishing a Bluetooth connection with the iOS

application. Arduino MKR WiFi 1010
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The MX Transponder obtains data via receiving coded messages from the ethernet cable.
It receives status and installation messages. Among others, one such message is the GPS
message.

Began by using a Ublox GPS sensor, which is capable of procuring positioning data like
latitude, longitude, and altitude, in addition to velocity, heading, and orientation.

Testing used “manufactured” data to ensure all readings were acceptable to the MX
Transponder. It is this data that is currently sent to the Transponder

00:49:11.635 -> AA 4 34 3F 31 32 31 35 34 2E 31 32 34 38 30 34 35 36 38 2E 36 36 33 32

00:49:13.269 -> AA 4 35 3F 31 32 31 35 34 2E 36 32 34 38 30 34 35 36 39 2E 31 36 33 32
00:49:14.870 -> AA 4 36 3F 31 32 31 35 35 2E 31 32 34 38 30 34 35 36 39 2E 36 36 33 32
00:49:16.524 -> AA 4 37 3F 31 32 31 35 35 2E 36 32 34 38 30 34 35 37 30 2E 31 36 33 32
00:49:18.136 -> AA 4 38 3F 31 32 31 35 36 Z2E 31 32 34 38 30 34 35 37 30 2E 36 36 33 32
00:49:19.756 -> AA 4 39 3F 31 32 31 35 36 Z2E 36 32 34 38 30 34 35 37 31 2E 31 36 33 32
—> AA 4 3A 3F 31 32 31 35 37 2E 31 32 34 38 30 34 35 37 31 2E 36 36 33 32
20 -=> AA 4 3B 3F 31 32 31 35 37 2E 36 32 34 38 30 34 35 37 32 2E 31 3 37
5 => AA 4 3C 3F 31 32 31 35 38 2E 31 32 34 38 30 34 35 37 32 2E 36 36 33 32
8 -> AA 4 3D 3F 31 32 3 38 2E 36 32 34 38 30 34 35 37 33 2E 31 36 33 32
94 -> AA 4 3E 3F 31 32 3 39 2E 31 32 34 38 30 34 35 37 33 2E 36 36 33 32
00:49:29.525 -> AA 4 3F 3F 31 32 31 35 39 2E 36 32 34 38 30 34 35 37 34 2E 31 36 33 32
00:49:31.119 -> AA 4 40 3F 31 32 31 36 30 2E 31 32 34 38 30 34 35 37 34 2E 36 36 33 32
00:49:32.774 -> AA 4 41 3F 31 32 31 36 30 2E 36 32 3 8 30 34 35 37 35 2E 31 36 33 3
00:49:34.404 -> AA 4 42 3F 31 32 31 36 31 2E 31 32 3 8 30 34 35 37 35 2E 36 36 33 37
-> AA 4 43 3F 31 32 31 36 31 2E 36 32 3 8 30 34 35 37 36 2E 31 3
63 —> AA 4 44 3F 31 32 31 36 32 2E 31 32 34 38 30 34 35 37 36 2E 3
00:49:39.2 -> AA 4 45 3F 31 32 31 36 32 2E 36 32 34 38 30 34 35 37 37 2E : 36 33 32
00:49:40.906 -> AA 4 46 3F 31 32 31 36 33 2E 31 32 34 38 30 34 35 37 37 2E 36 36 33 32

Ublox GPS Module

Manufactured GPS Data

We are able to have the MX Transponder
to communicate with the Application via
the Bluetooth ethernet dongle correctly.
The application is capable of configuring
installation message to the MX
Transponder.

The MX Transponder is capable of
reporting back to the application to check
if the message sent is correct.

Data encoding and decoding work
properly between devices by using the
Sagetech SDK.

Connection of Transponder to the BT Module

Getting the GPS Module to work to get us real GPS data that changes dynamically
depending on the change of aircraft location.
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