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Ham Radio Networking

Uses commercially available Wi-Fi access points

Custom firmware for ham radio use

Moves Wi-Fi radios into ham bands adjacent to Part 15 bands!

Based on OpenWRT (which is based on Linux)



  

The Ham Radio (Part 97)
Digital Networking Bands

902-928 MHz

2.4 GHz – 2300-2310; 2390-2450 MHz

3 GHz – 3300-3500 MHz

5 GHz Band – 5650-5925 MHz



  

2.4 GHz – 2300-2450 MHz

ISM - industrial, scientific and medical



  

3 & 5.8 GHz Bands



  

Mesh networking is a modern ham radio activity

But

It's just a network. It doesn't do anything…

It's all about the “Services”



  

Mesh Networking Services
Services = things you can actually use

Keyboard to keyboard (IM)

Voice

Video 

Docs (like Google Docs)

Web servers / pages

Store and forward (email)

Repeater linking

Pretty much anything you can do on the Internet – subject to the Part 97 
Regulations



  

Keyboard to Keyboard
 IRC (Internet Relay Chat)

Dedicated channels

Ad hoc channels

Ad hoc one-on-one chats

Minimal bandwidth required

Easy to use with minimal training

Geographically-separate servers can be linked together.

IRC Servers require some skill to set up and link together



  

IRC Example



  

Keyboard to Keyboard
MeshChat 

Automatically links to other MeshChat services 
discovered on network

Multiple channels (optionally)

Supports file upload/download (“Dropbox”)

Runs nicely on a Raspberry Pi



  

MeshChat



  

VOIP (Voice Over IP)

Phone calls over the network



  

VOIP (Voice Over IP)

Phone calls over the network



  

VOIP (Voice Over IP)
Voice Chat 

TeamTalk, etc.

One to one

Many to many (chat room)

Can set up as many channels as necessary

Multiple, simultaneous conversations

Speaker/microphone or headset  (HIGH quality audio)

PTT (Push To Talk), VOX (Voice-operated Transmit) or open microphone

Video, file sharing, desktop sharing – all available



  

VOIP (Voice Over IP chat server)



  

Video – Webcams
Webcam screenshot 

Via mesh network - 3 hops on 2.4 & 5.8 GHz, about 40 miles total path length



  

Video - Webcams



  

Video - Webcams



  

Video - Webcams



  

Editable Docs

 Etherpad - like Google Docs

Concurrent editing by multiple authors

Text & tables only



  



  

Email

Sendmail email servers

RMS Express / Outpost  / Winlink

Citadel BBS



  

Old School – BBS!



  

RoIP Repeater Linking
JPS Communications, SkyMira, etc.



  

Weather Station



  

Equipment

What's out there??



  

Ubiquiti Access Points
Available for four amateur bands
For outdoor use: weatherproof
Higher power - 28 dBm (most models)

Built-in gain antennas in many models

Sophisticated software-defined transceivers (dual chain!)
MIMO/802.11n (most models) - enhances throughput substantially  
POE  (Power Over Ethernet) - only one cable required to node.
Like handie-talkies:  low power, line of sight
Used mostly through hilltop relays



  

For the home:

Ubiquiti Nanostation M2/M5*

* ~ $85/$90 - Amazon



  

Ubiquiti  PowerBeam M5*

*~$115 



  

*$77/85 - Amazon

Ubiquiti  Rocket M2/M5*
● For the high-level access 

points: mountaintops & 
hilltops

● Requires external 
antennas



  On back of 
MIMO sector antenna ($85-125)

With MIMO 
omni antennas (~$160)

Ubiquiti  Rocket M2/M5



  

Other Mesh Station Requirements

Shielded (per Ubiquiti) outdoor network cable 
($25-75)

Dedicated computer for mesh (standalone 
network – no Internet access)

Dedicated network switch (optional)

Clear line of sight, because…



  



  

Higher is better!
● Note Nanostation M2 

at top of mast.



  



  



  



  



  



  



  



  

Ham Network Software
Development Group

● Amateur Radio Emergency Data Network (AREDN)
– https://www.arednmesh.org/

● Software downloads
● How-Tos
● FAQs
● Documentation
● Forums



  

You Need a Ham License!

● Technican (entry-level) license is sufficient (Morse code no longer a requirement)

– http://www.arrl.org/getting-your-technician-license

– 35 multiple-guess questions

● http://www.arrl.org/question-pools

● Tests administered locally by VEs  (Volunteer Examiners)

– http://www.arrl.org/find-an-amateur-radio-license-exam-session

– Or contact your local ham radio club

– Minimal cost for test

● Technician license also provides voice privileges on VHF & UHF bands, limited HF privileges

http://www.arrl.org/find-an-amateur-radio-license-exam-session


The Ham Radio Internet

● orv.beach (at) gmail.com
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