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What it is and how to use it!
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What is Meshtastic?

Long range off-grid communication

Radio nodes form Mesh based communication
Non-ham mesh network (915Mhz - shared ISM and ham)
Low bandwidth, think text messages

Encrypted (yes, it’s legal)

Based on LoRa (long-range) radio protocol

Meshtastic handles routing - up to the application layer

Open-source

Inexpensive (starting around $5)

No Ham Radio license required (but it can help!)

No cell towers, Wi-Fi, or internet needed!

Emergency, hiking, private comms, events, experiments
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What is a Node?

Microcontroller
Processor

Runs Meshtastic
Software

Bluetooth, Wi-Fi, Serial,
sensors

ISM Band Transceiver
- 915 MHz (US)
- 433MHz (EU)
Supports LoRa Protocol
- Chirp Spread Spectrum
(CSS) Modulation
Power Output: <1W

Meshtastic Node!
Configurable

Gateway into the mesh
Messaging and/or
sensor or controller
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How does it work? n

NOdeS (249) \"koPaImdale ,Sun Village

oLittlerock

TinyRouter

* Interface with apps @

* Meshtastic App . B Lo w1
* iPhone

A AndI‘OId @ BlueFur Home Node
« Mac/Windows/Linux g LR | !
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* Web Browser Client
charliexvrht11 Inglewood”
* Python CLI X (

* Use app to pair via
Bluetooth’ Wi—Fi, Serial - Meshtastic 020c
p O rt ® PP Card SoCalMesh.org. @ i

* Find nodes around you
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Laguna Niguel

®' Meshtastic 9687

Santa
Catalina

* Builds a map




How does it work?

* Messaging Interface
* Select nodes to DM
* Group chats with channels

* Channel 0 = Primary
Public Channel

* LoRa Configuration
* Radio Config

Channels
Encryption
Position Reporting
MQTT
Power Saving
Sensors and IO
Telemetry
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‘ Glendale checking in canl get
@ an ack?

sa7a | Ack in Corona - 7 hops

oHp1  Hello from Riverside CA... Anyone?

464t Here | am. Anyone copy?

@ 464f seen in Camarillo, 3 hops

NPB1 seen

464t Finally acks happening
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//\ Settings

LoRa
Channels
Security

Share QR Code

User
Bluetooth
Device
Display
Network

Position




Configuration

* LoRais based on Chirp Spread
Spectrum (CSS)
* Range
* Bandwidth and Spreading Factor
e Short, Medium, Long
* Speed
* Duration of transmission
* Options: Slow, Moderate, Fast, Turbo
* Most popular: Long-Fast

* How does a message propagate? [F g Message received

= ith Hop C t =0 and
° C o) nfigu re s H o) p cou nt” MaxHope®3 v wilfr’:otc::lr)‘road::st

* MaxHops=1-7 - -
* More hops -> more reach.. but it IN | —> | — | /A
creates congestion




Configuration

* Some mismatched config =no comms
* Frequency
Range/Speed
Encryption
MQTT
Ham Mode
* More power yes... but less people

* Most users are not licensed and use encryption
* Primary public channel has a shared key

* MQTT Gateway Nodes

* What s it? Mesh nodes connected to the internet
for reporting and message passing

* You can configure your node to uplink to MQTT
gateway nodes to upload your location and
telemetry

Node Info PN
Ti ]
inyRouter
Hardware RAK4631
Firmware
LoRa Config
Region
Modem Preset
Has Default Channel
Position Show History
Lat/Long 34.2130688, -118.2498816
406m

7Days v

o e .
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attery Level @ Channel Utilization ® Al.r util TX
87%
4.03v
1.57%
2.28%

20 days 22h 48m 26s




How can you join the mesh?

* Buy a Mesh!

Lilygo T-Echo: $72 e,
WisMesh Pocket: $90 Py 2/
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Lilygo T-Deck: $100

r 3.2
£k

ESP LoRa V3: $22
SenseCAP Card Tracker T1000-E: $44

SO many options, can’t list them all here

* Build a Mesh!

* Search LoRa modules
* Check for supported hardware ESP LoRa V3

e Super cheap? AliExpress o ‘
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SenseCAP




JPLARC Node Experiment

* Installed on Mesa on August 25t

* RAKwireless Wismesh Repeater Mini
* Solar Powered

* Entirely off-grid!

* Great viewshed!

* Configured router




JPLARC Node Experiment

* One of the busiest nodes in Los Angeles
already!
e Air Util TX: 5-6%!!!! W e

Position Show History

° S e a rC h “J P LA RC » O n Lat/Long 34.2048768, -118.1761536

Altitude 476m

Device Metrics

Sep19 Sep20 Sep21 Sep22 Sep23 Sep24

M X

* Excellent coverage across lab
* Reporting
* Battery SoC

e Channel Utilization
) Air Util TX Voltage 4.05V

Channel Utilization 29.66%

©® Battery Level ® Channel Utilization @ Air Util TX

Air Util Tx 5.73%

Uptime 4 days Oh 6m 12s




Future ldeas

[
FILTER
MODEL: LBQ-900-4S
FREQ: 908.25:2.0 MHz

* Rack mount mesh node
* Cavity Filter

* Yagi antenna array

* Wall Power

* Solar and battery backup

* Multiple nodes?
* JPLARC @ 1W
* W6VIO (ham mode) @ 5W

* Mesh net Mondays?
* Contact: Ara Kourchians (347A%)

* Pending reorg



