APRS and Meshtastic
Integration

APRS (Automatic Packet Reporting System) and Meshtastic are complementary systems that serve
overlapping but distinct communities and use cases. Bridging them extends the reach of both
networks and gives mesh operators access to decades of ham radio infrastructure. This page
explains what APRS is, how Meshtastic can bridge to it, the licensing requirements, and the
practical benefits for both communities.

What Is APRS?

Overview

APRS is an amateur radio protocol developed by Bob Bruninga (WB4APR) in the late 1980s and
early 1990s. It provides real-time tactical digital communications over amateur radio frequencies,
with a particular focus on position reporting and short messaging. In the United States, the primary
APRS frequency is 144.390 MHz - a nationwide coordinated frequency where virtually all APRS-
capable radios monitor and transmit.

What APRS Does

APRS carries several types of packets:

e Position reports: GPS coordinates, optionally with speed, heading, altitude, and a
symbol icon. This is what most people think of as "APRS" - dots on a map showing
vehicles, fixed stations, and mobile operators.

e Messages: Short text messages (67 characters maximum) addressed to specific
callsigns. APRS messages support acknowledgment.

e Objects and items: Fixed or moving landmarks placed on the map by any station -
useful for event waypoints, severe weather markers, or infrastructure locations.

e Weather data: Temperature, wind speed, rain accumulation, and other meteorological
data from amateur weather stations.

e Telemetry: Numeric values from sensors, reported on the APRS network.

e Status and announcements: Text broadcasts not addressed to a specific station.



APRS Infrastructure

APRS on 144.390 MHz uses a network of digipeaters (digital repeaters) that receive packets and
retransmit them, extending range. It also uses I-gates (internet gateways) that bridge the RF
network to APRS-IS (APRS Internet Service), a real-time internet backbone that aggregates all
APRS traffic globally. The website aprs.fi provides a real-time map of all APRS traffic visible on
APRS-IS, widely used by hams worldwide for tracking vehicles, events, and emergency operations.

Licensing

APRS operates on 144.390 MHz, which is in the 2-meter amateur band. A Technician class
license or higher is required to transmit on this frequency. Reception requires no license. The
APRS protocol uses AX.25 packet radio, which is legal under Part 97 (APRS is an unencrypted,
meaning-clear protocol - every packet is readable by anyone with an APRS receiver).

Meshtastic APRS Gateway: How It
Works

The Bridge Concept

A Meshtastic node that is connected to the internet (via WiFi or Ethernet) can act as an APRS
gateway, forwarding position reports from the mesh network to APRS-IS. The gateway receives
Meshtastic position packets (sent by any node on the mesh channel), converts them to APRS
format, and uploads them to APRS-IS using the gateway operator's callsign.

The result: any Meshtastic node on the mesh appears as a dot on aprs.fi, visible to anyone in the
world tracking that area. Be aware this makes the location of every bridged node public on

the worldwide internet. Do not bridge nodes whose owners have not agreed to have their
position published.

Gateway Architecture Options

There are two main approaches to Meshtastic-APRS bridging:

Option 1: APRS-IS Software Gateway (Internet Only)


https://wiki.meshamerica.com/books/meshtastic/page/meshtastic-aprs-gateway

A Meshtastic node with WiFi/Ethernet connects to APRS-IS directly, without any VHF radio. Position
packets from the mesh are forwarded to APRS-IS over the internet. This approach:

Requires an APRS-IS login (which requires a valid callsign)

Does not transmit on 144.390 MHz - no VHF radio needed

Does not transmit on RF, so no FCC license is legally required for the IS-only software path
itself. However, APRS-IS terms of service require a valid amateur callsign and passcode to
upload packets, so in practice you need a licensed callsign to participate.

Best practice: use your own callsign and hold at least a Technician license

Option 2: RF Gateway (Direct VHF Transmission)

A gateway node is paired with a VHF radio (such as a Baofeng or dedicated TNC) that actually
transmits on 144.390 MHz. This is full Part 97 operation:

e Requires a Technician class license or higher

e Must comply with all Part 97 rules including identification (APRS packets carry the source
callsign automatically)

e Provides true RF presence on the APRS network, so even operators without internet
access on that frequency can receive the bridged position

Python Bridge Software

Community projects provide ready-made bridge software - for example aprstastic ( pip install
aprstastic ) and meshtastic-bridge (jaredquinn/meshtastic-bridge on GitHub). Check each
project's repository for current setup instructions. A typical software-only gateway setup:

Warning: the block below is illustrative pseudocode, NOT a runnable script. The callsign
W6ABC and the passcode 12345 are placeholders. Replace w6ABC with your own callsign and 12345
with the real passcode generated from your callsign, or it will fail authentication.

# Install dependencies

pip install meshtastic aprslib

# Example bridge concept (simplified)
import meshtastic
import meshtastic.serial interface

import aprslib

# Connect to local Meshtastic node via USB

iface = meshtastic.serial interface.Seriallnterface()

# Connect to APRS-IS



AIS = aprslib.IS("W6ABC", passwd="12345", host="rotate.aprs2.net", port=14580)

AIS.connect()

# Subscribe to position packets from the mesh

def on receive(packet, interface):

if packet.get("decoded", {}).get("portnum") == "POSITION_APP":
pos = packet["decoded"]["position"]

lat = pos.get("latitude")

lon = pos.get("longitude")

node id = packet.get("fromId", "UNKNOWN")

# Format and send APRS position packet

aprs_packet = f"WG6ABC-GW>APRS,TCPIP*:={lat:.2f}N/{lon:.2f}W> Mesh node {node id}"
AIS.sendall(aprs_packet)

iface.localNode.setOwner ("W6ABC-mesh")

pub.subscribe(on receive, "meshtastic.receive")

Note: This is a simplified illustration. Production bridge software handles coordinate formatting
(APRS uses DDmm.mm format), SSID assignment, symbol codes, and duplicate suppression.

Requirements Summary

Gateway Type License Required VHF Radio Required Internet Required
APRS-IS software gateway Technician (best practice) No Yes
RF gateway (direct 144.390  Technician (required) Yes Optional

TX)

What the Mesh Gains from APRS
Bridging

e Global visibility: Meshtastic node positions appear on aprs.fi, accessible to anyone

without needing the Meshtastic app or a mesh node

o Integration with existing SAR systems: Search and rescue teams, ARES groups, and
emergency managers who already monitor APRS gain visibility into mesh operator
positions automatically


https://wiki.meshamerica.com/books/hardware-guide/page/meshtastic-app

e Long-distance tracking: A vehicle traveling through an area with no local mesh
coverage but good APRS digipeater coverage can still be tracked via APRS, and the APRS
track history provides continuity with the mesh position data

o APRS message integration: Some bridge implementations allow APRS messages
addressed to the gateway callsign to be forwarded back into the mesh as text messages

What APRS Gains from Mesh
Bridging

e Extended coverage: LoRa mesh reaches into areas where APRS digipeaters don't - deep
valleys, buildings with poor RF penetration, areas without active ham infrastructure

e Non-ham participants: Mesh nodes can be operated by unlicensed users whose
positions still appear on APRS via the gateway's callsign (the gateway operator is
responsible for the transmission)

e Resilience: In a disaster scenario where VHF repeaters and digipeaters may fail, mesh +
APRS-IS provides a fallback path for position reporting if internet connectivity survives

Operational Considerations

APRS-IS Passcode

APRS-IS requires a numeric passcode generated from your callsign to upload packets. The
passcode is not secret - it is generated by a well-known algorithm - but it does require a valid
amateur callsign. Receive-only connections do not require a passcode.

SSID Assignment

APRS uses SSIDs (suffix numbers after the callsign, e.g., W6ABC-9) to distinguish different stations
operated by the same callsign. Per the official APRS SSID recommendations
(aprs.org/aprs11/SSIDs.txt):

e W6ABC-9: mobile (vehicle)
e W6ABC-10: internet, I-gates, EchoLink, Winlink, etc.
e W6ABC-15: generic additional station (digi, mobile, weather, etc.)

For a Meshtastic-APRS internet gateway, W6ABC-10 (the recommended SSID for I-gates and
internet stations) or a custom SSID is appropriate. Individual mesh nodes forwarded through the



gateway might use their node short name as a display name within the APRS comment field.

Avoiding APRS Channel Congestion

APRS 144.390 MHz is a shared channel used nationwide. A Meshtastic gateway should implement
smart beaconing or rate limiting to avoid flooding the APRS channel with high-frequency position
updates from many mesh nodes. A beacon interval of 2 - 5 minutes per node is generally
appropriate; fixed nodes may beacon less frequently (10 - 30 minutes).

Summary

APRS and Meshtastic are natural partners. Meshtastic nodes can be bridged to APRS via a gateway
node with internet connectivity, making mesh positions visible on aprs.fi and integrating with
decades of amateur radio emergency infrastructure. The APRS-IS software gateway approach
requires a valid callsign (Technician recommended); direct RF transmission on 144.390 MHz
requires a Technician or higher license. The bridge extends coverage in both directions: mesh
reaches where APRS doesn't, and APRS provides global visibility that mesh alone cannot offer.

Revision #6
Created 2026-05-03 05:55:54 UTC by Mesh America Admin
Updated 2026-06-08 19:55:39 UTC by Mesh America Admin



