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Software-Defined Radio on the WWW 

• WebSDR – Web server interface to computer wired 
with a software/hardware transceiver 
– Graphical display of hard analog dials/controls 

• Imagine an HF transceiver defined as HTML <form>  

– Digital waterfall visualization of nearby signals 
• Image stream is PPM pixmap format (form of bitmap) 

• Audio stream is an A-law “companded” PCM  format 

• Multiple users can tune to different frequencies 
– Unlike typical one-user only web-based EMS scanners 

– Not a CGI-BIN script; WebSDR is the web service 
• Browser maintains a half dozen or so persistent HTTP/1.1 

connections, each one responsible for: audio, video, tuning, 
chatbox, logbook, status of other users (band, callsign, IP), etc. 

http://en.wikipedia.org/wiki/Netpbm_format
http://en.wikipedia.org/wiki/ALaw
http://en.wikipedia.org/wiki/ALaw
http://en.wikipedia.org/wiki/ALaw
http://en.wikipedia.org/wiki/Netpbm_format


What’s Required to work a WebSDR? 

– Very few prerequisites needed to begin operation 

• At least a Pentium-class 32-bit CPU clocked >= 100Mhz 

– 80486 processor is unable to perform the required DSP 

• DSL speed Internet connection for best results 
– Dial-up should work, if you don’t mind lag and phase jitter 

» PGPfone/iParty WAV file upload over PSTN long before VoIP 

 

• Java SE (Standard Edition) JRE (Runtime Environment) 

– Download from http://java.oracle.com or http://java.sun.com 

• Web browser with JavaScript support 

– i.e. Internet Explorer 10, FireFox 11, Opera 11, Chrome Beta 

– May need to add WebSDR domain to Trusted Sites due to applets 

 

 

 

http://java.oracle.com/
http://java.sun.com/






Some Reliable WebSDR Service Hosts 

 

• http://w4ax.com 
– Georgia, United States 

 

• http://www.websdr.at 
– Markt Allhau, South East Austria 

 

• http://websdr.pa3weg.nl 
– The Netherlands 

w4ax.com
http://w4ax.com/
http://www.websdr.at/
http://websdr.pa3weg.nl/


FLEX Systems PowerSDR Desktop App  

• Open Source software written in Microsoft 
Visual Studio with C and C# 

– Runs as a separate desktop program as opposed 
to an HTML page with Java applets like WebSDR 

• Connects to FLEX-(N)000 transceiver units 

– Designed from the ground up to operate in 
combination with the PowerSDR software 

• Lacks “old school” external analog push-button controls 

• Control panel dials much more fine-grained in 
comparison to what WebSDR’s have to offer 

http://powersdr.com/


FLEX Systems PowerSDR Desktop App (cont’d) 

• Renders waterfall visualization through DirectX with a Fast-
Fourier-Transform algorithm parallelized by a Windows port 
of the POSIX threads library (libpthreads) 

 
– Other graphical eye candy created with classes from the .NET 

Framework’s System.Drawing namespace and Windows Forms 
designed visually (point ‘n’ click.) 

 

• Interoperable with MixW due to ActiveX messaging API 
 
• MixW supports older DDE (Dynamic Data Exchange) too 

 
• Is it possible to feedback the output of a WebSDR on one PC into 

the input of another PC running PowerSDR? (best of both worlds) 
   

 

http://www.lynuxworks.com/products/posix/posix.php3
http://en.wikipedia.org/wiki/Pthreads




AX.25 Bulletin Board Systems 

• Yes, BBSes are definitely still around. They’re just not on 9600 baud 
landline modems as they were before the Internet blossomed. 

• Anyone that remembers dialup X.25 gateways operated by                  
telecommunications and other similar entities in decades past already 
knows about the AX.25 protocol. 

 
• AX.25 is also used by APRS 

– Automatic Position Reporting System  
– However, APRS operates in an datagram mode 

• More efficient for beacon-style broadcast operation 

– AMPR BBSen utilize the virtual-circuit connection mode 
 

• AX.25 “digipeaters” allow what would otherwise be individual packet 
nodes to mesh in groups of nearby peers  

• Most AX.25 or “packet radio” BBS stations allow incoming Telnet 
– Some even provide access to a client for outgoing Telnet, thus exposing a 

proxy for arbitrary TCP connection establishment. 
• A screenshot demonstrating this point will be shown in the next slide! 

http://en.wikipedia.org/wiki/AX.25
http://en.wikipedia.org/wiki/Automatic_Position_Reporting_System






Most Popular AX.25 BBS Software 

• JNOS 2.0 available at http://jnos.org 
• TNOS 3.00 (Tampa Network Operating System)  

– Based on code by KA9Q from an earlier MS-DOS implementation 
of AX.25 and BBS functions; full story at http://tnos.sf.net 

 

• Features include: mail, chat, announcements, CQ, real-time 
QSL logs from anyone on a node in the cluster area, ANSI 
colored console text, station configuration/statistics & more 

  
• Both run on the Linux operating system 

– Nowadays, it would be extending an already large project by 
running a packet radio BBS on anything other than Linux. 

– However, it’s quite simple to get yourself connected to an AX.25 
bulletin board with just about any operating system (and a call 
sign, of course.) 

http://jnos.org/
http://tnos.sf.net/




Reliable Packet Radio BBSes 

 
• telnet://dxc.kr9u.net 
• telnet://wa7v.ampr.org 
• telnet://ve3zda.ampr.org 

 
• The default telnet port is tcp/23, but the outdated bulletin board 

directories on the web often contain listings with non-standard port 
numbers, e.g. it must be specified in the URL like so: 
– telnet://bbs.host.dom:7374 
 

• If your Windows installation doesn’t include a telnet client, then 
download a copy of GNU netcat.exe or BSD nc.exe. They work just as 
well. 

  
• Note: Telnet DX’ing is at the mercy of Internet firewalls within the 

route to the target BBS 
– Can’t connect directly? Try using another BBS as a proxy.. 

telnet://dxc.kr9u.net/
telnet://dxc.kr9u.net/
telnet://wa7v.ampr.org/
telnet://ve3zda.ampr.org/


Ham Radio on a PC with no Mouse 

• multimon command-line program for Linux 
• Written in C and easily compiled with the make 

command 
– Standard code needs no ./configure script 

• Open sourced with the GPL license  
• Actively developed for at least a decade 

– Mature code base, latest release: 06 Feb 2012 

• Supports DTMF,POCSAG,AX.25 (A)FSK & HAPN 
• If you really want to use a mouse then perhaps 

look into the microsat low-earth orbit satellite 
tracking program for X11  

http://en.wikipedia.org/wiki/GPL
http://en.wikipedia.org/wiki/X11


Ham Radio on a PC with no Mouse (cont’d) 

• multimon is coded by Thomas Sailer HB9JNX/AE4WA  
– Released an alpha version of his RTTY, Amtor (Sitor), and 

Pactor 1 decoder: hf-0.1.tar.gz 

– Web site features early demo version of an HF fax program 
(TIFF-standard facsimile) 

– Also wrote a corresponding Linux device driver that does:     
sound-card-to-packet-radio-modem 

– Released PC/FlexNet for Windows 95 before coding on Linux. 

– Travels to speak at ARRL and TAPR conferences 

– Published whitepaper about D-ATV with MPEG2 on DVB-S  
• Satellite Digital Video Broadcasting via QPSK 

– Apparently really serious about DSP and high-speed wireless.. 

 

mailto:t.sailer@alumni.ethz.ch
mailto:t.sailer@alumni.ethz.ch
http://www.baycom.org/~tom/ham/linux/hf.html
http://www.baycom.org/~tom/ham/linux/hf.html
http://www.baycom.org/~tom/ham/linux/hf.html
http://www.baycom.org/~tom/ham/linux/fax.html
http://www.baycom.org/~tom/ham/dcc2001/datv.pdf
http://www.baycom.org/~tom/ham/dcc2001/datv.pdf
http://www.baycom.org/~tom/ham/dcc2001/datv.pdf
http://en.wikipedia.org/wiki/MPEG2


Why Linux Has Good AX.25 Support 

• Alan Cox (GW4PTS)--a British lad with strong 
convictions regarding open source software 
and a long-time Linux kernel contributor. 

– Pioneered the coding of AX.25 Linux device drivers 
during the mid-90’s in kernel version 1.2.13. 

• Stable version in Feb 2012 is now 3.2.6 with release 
candidates available in the 3.3 mainline 

– GW4PTS also helped program the Linux TCP stack 

• TCP/IP tunneling over AX.25 

• Internet protocol packets were already on the air years 
before IEEE 802.11b and Wi-Fi came along 

 

 



Why Linux Has Good AX.25 Support (cont’d) 

• It’s the only major operating system available 
with standard, native and free AX.25 included 
– No nonsense from a variety of patchwork style 

code and half-broken API’s from third-party 
vendors 
• Stark contrast to Microsoft Windows packet radio 

software that requires at least half a dozen 
drivers/libraries (.INF/.SYS/.DLL/etc.) 

 

• Once Alan (GW4PTS) made his initial submit, 
many others followed up with their own driver 
code, which is why now we have this:  

 





TAPR AX.25 Layer 2 Special Interest Group 

• Currently, the problem that needs to be solved is 
the so-called “Tower of Babel” (various protocol 
stacks) that grew unrestricted onto the first 
AX.25: ROSE,Net/ROM,TexNet,KISS,etc.  

• The lack of compatibility slows transport speeds 
when frequencies get busy because there’s no 
agreed upon Collision Detection/Avoidance 
– Detect if one station continuously keys over another 

• Ethernet’s link layer already has this (CSMA/CD/CA) 
– Carrier Sense Multiple Access 

• Concept outlined on the ax25.net web site 
• Tucson Amateur Packet Radio to the rescue 

http://en.wikipedia.org/wiki/Carrier_Sense_Multiple_Access
http://ax25.net./


What’s In Store for the Future 

• Even more “realistic” “virtual” amateur radio 

 
– Multiple transceivers running on the same machine 

simultaneously with built-in CPU support for virtualization 
suites such as VMWare Fusion and Oracle VirtualBox 

 

• Tablet computers likely to be running: 
– Microsoft Windows 8 with touch-screen Metro UI 

– Apple iPads running iOS 

– No mouse or keyboard necessary! 

– Apple Safari browser should handle WebSDR  

– Uses WebKit SDK (Software Development Kit) 
– Same JavaScript engine as Chrome, but untested.. 
 

 

http://www.vmware.com/products/fusion/overview.html
http://www.vmware.com/products/fusion/overview.html
http://www.vmware.com/products/fusion/overview.html
https://www.virtualbox.org/
https://www.virtualbox.org/
http://channel9.msdn.com/Events/BUILD/BUILD2011/BPS-1004
http://www.webkit.org/


What’s In Store for the Future (cont’d) 

• Likely to see the most amateur radio software for 
Windows 8 due to extra language support 

– iOS apps are almost always coded in C or Objective C 

– Metro apps can be C++, C#, HTML5 and/or JavaScript 

• The .NET Framework advantage of language agnosticism 

– Perhaps support for Ruby, Python, F# and others isn’t too far off.. 

– Android is out of the question as Java’s mobile edition 
isn’t meant for low-level hardware coding 

• Perhaps WebSDR will work, but forget about PowerSDR. 

• There’s always the out-of-band management approach 
– e.g. Remote station control with DTMF over CDMA 

 

http://windows.microsoft.com/
https://developer.apple.com/library/ios/
http://en.wikipedia.org/wiki/CDMA


Related WWW Hyperlinks 

• http://www.websdr.org 
• http://www.gnuradio.org 
• http://www.opendigitalradio.org 
• http://tnos.sf.net 
• http://www.langelaar.net/projects/jnos2/ 
• http://www.flex-radio.com 

– Manufacturer of FLEX-5000A appliance 

• http://www.baycom.org/~tom/ham/linux/multimon.html 
– Linux command line digital UHF transmission decoder 

• http://www.openmokast.org 
– Linux Digital Video Broadcast on VHF, then receive video stream out-of-

band in corresponding smartphone app 

• http://decal.sdf.org 
– My personal web site has a humble amateur radio section where these 

presentation slides will be uploaded 

 
 
 

http://www.websdr.org/
http://www.gnuradio.org/
http://www.opendigitalradio.org/
http://tnos.sf.net/
http://tnos.sf.net/
http://www.langelaar.net/projects/jnos2/
http://www.langelaar.net/projects/jnos2/
http://www.flex-radio.com/
http://www.flex-radio.com/
http://www.flex-radio.com/
http://www.baycom.org/~tom/ham/linux/multimon.html
http://www.openmokast.org/
http://decal.sdf.org/


QSL’s, 73’s 

Questions? 

There were a lot of acronyms. 

Did you take notes? ;-) 

 

Comments? 

Did I accidentally exceed a legal boundary? 

My license is currently Technician class. 

Any obvious typos or technical errors? 


