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Have Laptop, Will Travel

A simplified, step by step remote base approach iféhe rest of us

Fred Glenn, K9SO

An exciting new trend in Ham Radio has slogfppeared over the past 10-15 years.
From a handful of pioneers to hundred of operattodsay, remote control of base
stations is now a reality for many. While a fewkdutams today operate superstations
remotely and are technically savvy, the rest ahust face financial and technological
realities. Fortunately, remote base technologies leaolved and there are now simpler
and more cost effective ways of thinking about remtiase operation. For years, I've
operated my relatively modest station at home emaate control. | simply use my laptop
computer as my radio control head ... and in spitineffact that home is often half a
globe away, it's sometimes hard to tell the diffexe (at least as far as operating my
radio is concerned). I'm the one that’s remote .t.my station... and that’s the different
way of looking at a “remote base”. Operation carsbseamless that station operators
may simply think of the setup as a remote radidrobhead with a (very) long control
cable. Someday, if | ever get that mountaintop $itde ready to haul it all up the hill!
But for now, the costs are under control.

Discussions of HF remote control oftenjace up images of awkwardly setting
frequencies up via touch-tone controls and opardhat is slow and awkward. That may
have been true in 1990, but in 2008 you can agthale better and faster control of
your radio via a laptop than you might have whetingj directly in front of it. That may
sound impossible, but while remoting with the ri¢finée) software, all of the radio
functions can be displayed right on the screen . ne®a to go through 3 menu levels to

adjust a control. Quick response for working D}¥epps and contesting is right there
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within milliseconds ... even when working from a Hotgom half a world away in Japan
or South Korea. The most common comment heard gl@®Os is “Wow! You can’t
even tell you're operating remotely!” Of course.nbihere’s just a long radio control
cable that happens to link via the internet.

As mentioned before, a “remote base” niédunvery remote. So even when home,
operation can be from the family room and not fiitbn basement. When away, operate
anywhere you can get internet access. For mesthhtiost anywhere | go on the planet
these days as my business has already taken mbedifferent countries. | chase DX
from airports, restaurants, and hotel rooms on &WI'Y, and SSB.

I will outline a low cost, step by step progés begin an internet remoting adventure.
You can dabble with it on a lazy afternoon or yaa dive in all the way. Each step can
provide you with new and enjoyable adventures.

In the final analysis, there are just 3 basaps that that you must tackle in order to set

up your own “remote” or “laptop” station:

1. Set up an audio link (you already know how te agelephone. Now use one of the
free and simple internet phone lines instead)

2. Set up rig control and audio interfaces usicgraputer (you may already be doing
this... it is the same setup you may already be USINRTTY and/or logging programs)

3. Set up a data link (nowadays, this is really®as
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Break this up in parts and the task is not so fdamle. Stop and enjoy different

experiences along the way too. Today, all of thisiuch easier than it was just a few

short years ago.

Basic Functions

The three necessary functions

Audio Link

Pass audio in between the HOST
and the CLIENT locations. May
also be used as the DATA link

Rig Control Software
Ultimately this will run on the
CLIENT computer, but this is the
same software that may already
be in use at your home station

Data Link

Frequency and rig controls. This
can be quite complicated, but
available Freeware can simplify
the details if the internet is to be
used

AN

Options

VoIP (Internet)

For example, SKYPE is one free
service

VHF/UHF Radio

You may be able to use your local
repeater

Wireline Telephone

Ham Radio Deluxe

Many other software
choices

Audio Modem

Link may be the same as the
Audio Link

Internet Control

“fool” your rig control program into
thinking the rig is attached by
using “Virtual Serial Ports” that
link via the internet

Figure 1: The basic needed functions and someeabptions. While simpler approaches
are possible (see for examlgp://www.K9SO.nét, this article gives examples using

the VolP, HRD, and Internet Control options.

1. First, the audio link:

A telephone line can send and receive audio anesehis purpose well. So does

a UHF radio or repeater. Nowadays however, youseanip a “virtual”
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telephone line using the internet. There are séapr@oaches to this, but one free
internet service called SKYPE is very effective @navides both video and audio
services. SKYPE can set up VolIP calls over thamatiefor computer to computer
connections (for free) or computer to wireline s¢fbr a modest charge). There’s
no need to go into the details on how to set thissince the SKYPE instructions
are quite simple to follow. You will ultimately nééwo SKYPE accounts: one

for your laptop and one for your base computereNbat SKYPE works

anywhere in the world too. VisWWW.Skype.com(after you complete this step,

investigate ECHOLINK and begin remoting by acceg$iam repeaters

throughout the world over the internet.)

2. Set up rig control locally

You probably already know how to do this if you bawer used your computer
to interface your radio. If not, you will need &aln your radio’s interfacing
capabilities and may need a simple “level shiftidgVice to convert your radio’s
TTL voltage levels to your computer’s serial paottage levels (RS-232 or

USB). For example, ICOM calls this a CI-V interfaG®me newer rigs come
with RS-232 interfaces built in. While you're atdlstep, add a sound card
interface and investigate some of the new digitadles (PSK-31), as well as
RTTY and slow scan TV. These same audio and cootrmhections will be used
for your laptop-ing adventures. Setting up firstifical control makes certain that
you will be ready for the next step. (In realiggu don’t even need a computer.

Seehttp://www.k9so.netfor more details on an alternative approach.)

3. Set up your data link.
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In general, you can “fool” your rig control programo thinking it's connected
directly to a radio. This is done using “virtualOM ports that link to each other
via a TC/IP (internet) connection. N8VB has proddee Ham community with
excellent freeware to accomplish this. Using eith&MQ’s IRT or Ham Radio
Deluxe, setting this up can be almost automaticil®\hternet connection is the
most complicated part (primarily because of segtitere is plenty of on-line
help from the growing list of internet “remotingiomeers.

Let me say that this doesn’t have to costif@. If you already have a laptop
computer and another desk computer at the openatisiggon, the additional cost may be
minimal. If you currently operate some of the sogadl interface modes, you already
have much, if not all of the hardware you will ne&te techniques don’t take a lot of
computing power so older (used) computers willllikgork even if you have to add one.
Maybe you've always wanted to buy that sound cateriace. Here’s yet another excuse.
Thanks to that growing ham radio internet “remdtiogmmunity and a few dedicated
pioneers, all of the needed software is availatrdree personal use!

Let’s begin with a standard definition andrttiescribe the internet path in more
detail. Following the computer standard definitiotie main station (where the radios
are) is called the HOST. When you are not direztlihe HOST, the operating position is
the laptop, and is called the CLIENT. CLIENTSs imstBcenario can move around, but
HOSTSs stay put. Also, as the name implies, thenebeamore than one CLIENT (this
opens up the possibility of not having to go thaa!). This terminology avoids the
common confusion as to which end is actually “reshothe goal in this project is to

have as realistic a radexperience as possible while sitting in front aomputer. After
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all, this is supposed to be radio operating andt wigawant to create is simply a remote

control head with a very long cord.

Since this seems pretty complicated, where doebegm?

Look first into that internet radio project m®ned earlier called ECHOLINK. There
have been several excellent articles appearindSih @n this subject. (See for example,
Steve Ford’'s (WB8IMY) article on VoIP in the Februa2003 issue). As an
ECHOLINK operator, you can try your hand at remaperating and let someone else do
all the work setting up a HOST (and there are thnds of ECHOLINK HOSTS!).

Setting up a HOST can get pretty complicated, sp ndt take a test drive first?
Echolink gives you access to multitudes of VHF &iF repeaters and other types of
stations around the world using your computer.Mirtually free, it's easy to learn, and

best of all it's fun. Visithttp://www.echolink.org download the program, apply for your

certification, and start on your “remoting” adverguThat’s all it takes. The ECHOLINK
website will guide you through the process. Amotigeothings, using Echolink to
launch your project will teach you how to access ase remote audio. There are many
ways to bring the audio data back, but as mentidved¢ore, investigate SKYPE

(http://www.skype.con). There is a wealth of information and help gr®gppporting

the Echolink project so it's easy to get going.
Now if an Echolink adventure has whet youredjp and you still want to move on,
the next milepost you must pass for internet rengos to learn how to interface your

radio to a computer. You may already have donepiisif you use computer logging
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programs, contest programs, rig control programdjgtal mode programs, etc. that
interface with your radios. Once again there amenous articles that can help you with
this part.

At this step, download a free rig control piaog called “Ham Radio Deluxe” by

visiting http://hrd.ham-radio.ch/There are several other good ones, but HRD is a

phenomenal effort lead by Simon Brown, HBODRYV wetirly support from now silent
key Peter Hapin, GTECN. The HRD software will fulypport “remoting” too, but more
on that later. The program documentation is exeee once again, there is no need to
go into the setup details here. Look up your radithe HRD documentation for what
controls can be supported. HRD supports a hugeflistys and the supported features are
listed in the program help files. Older radios oaty support the basic functions such as
frequency and mode controls, but the newer radiossapport almost any function on
the radio faceplate and then some (for exampléC@&M IC-775DSP has a limited
instruction set but a newer IC-746PRO can interfd€é RF levels, two VFOs, IF filter
bandwidths, splits, modes, antenna tuner, microplyam ... virtually everything!).

Begin by installing HRD on the HOST compui&then you begin “remoting”, you
will want to use HRD on the CLIENT to operate, batnow, don’t introduce the added
internet complexity. Get to know HRD and how it cgges. Have a few QSOs using
HRD to run your HOST setup using the program tetyour radio. Use the local
microphone (or keyer) and local PTT controls fown&xperiment with some of the
digital operating modes or RTTY if you like afteswyget rig control working. When

you're all done, this is exactly how your “remotirexperience will feel. (By the way, if
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you like the HRD program or any of the “free” sofing mentioned here, consider a
donation to the various groups.)

Before you begin operating your statidnlevaway, remember that things WILL
go wrong. In the USA (and elsewhere) the law rexguihat you have an
INDEPENDENT method of shutting down and monitorthg station when necessary.
This is usually interpreted to mean if you are owglfihg your station via the internet, you
should have a differemheans of pulling the plug. Should your internatreection go
down at the host site, you don’t want the radiodntinue transmitting. The use of a
simple circuit that monitors the PTT line and shidsvn the station if keydown exceeds
a certain time limit is recommended. Just likengetbut timer on a repeater. But this is
not enough. Set up the capability to dial up a lmeshome phone number and shut down
the station via touch tone control. An inexpensid® remote phone answering module
that can operate X10 appliance modules via teleplrMF is available. See

http://www.X10.comfor details. This, too, is easily set up. Incidelyt this can be done

via SKYPE for free even from half a globe away.s@loperation of the X10 modules
can be done via the internet. The X10 modules eamslkd to control power to a number
of system parts and can even be used to forcedarélaoot of the HOST computer. Some

additional details on how to do that can be foutatt®://www.k9so.netKeep in mind

that a wireline access is better should your mairirol be via the internet and your
internet connection goes down.

If you chose an internet access approach,ratadal that it's a real jungle out there. In
beginning my own adventure, | inadvertently leftreounprotected “ports” open on my

HOST computer and within minutes some creep sam #red downloaded a hacker
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program that just tore my computer to shreds. Tig cure was to reload Windows and
start all over again. Any program that allows reeaxtcess requires that you open one or
more “ports” to the outside world. Bad guys mayabée to see these open ports and gain
access to your system so the open ports must hiavelaof protection. It is strongly
recommend that you set up what is called a VPNt@#lrPrivate Network) at the HOST
location before you go much further. This providesther level of security against
unwanted intruders. One way to set up a VPN igpoagram a certain type of wireless
router to act as a VPN. There are a few LINUX-baseders and open source programs
available that can do this. While this is only $excurity reasons, now would be a good
time to enlist the help of your local computer “Elrhif you're not an expert in this. You

should also set up what is known as a static IPesddf your internet access is via cable.

Once again, there are some instructions and meéaddathttp://www.K9SO.net

But even before you get into that, begin y@moting with a local Intranet
connection. A simple wireless router at home cseateinternal “intraet”. That doesn’t
go out into the WWW so at the start you can avbeldomplications of setting up a

VPN.

Once you have HRD running on your HOST corapuhe simplest method is to
merely gain access to it via the CLIENT. Thereraeny programs that can allow you to
do this and generically they are called VNC proggaviNC stands for Wtual Network
Computing. It is remote control software that alloyes to view and fully interact with
one computer (the "VNC host") using a simple proagan another computer (the "VNC
client”) anywhere on the networ®ne “store-bought” VNC-like program is called

PCAnywhere and this allows a CLIENT computer tausely access and control a
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HOST. Essentially, this gives the user remote “Keyld, Display, and Mouse” (KDM)
control of the HOST computer from the CLIENT comgruiOnce again, there are many
programs available for free. While PCAnywhere mag @nother level of security, free

programs such as RealVNC Free editibtid://www.realvnc.com/vnc/index. htripwill

work just fine once you have a secure VPN (Virfealate Network) established for
WWW internet access.

So if you've followed along so far, you wilalke HOST KDM control using your
VNC program to access your HOST computer via yoeNVSorry about all the TLAS
(Three Letter Acronyms) so let’s say that anothay.wou will now be able to remotely
control your HOST computer from your laptop. Sitlte HOST controls your radio,
you're good to go.

Well not quite... .

There’s still a detail about PTT and sendigtyitning audio back and forth. PTT can
be a bit complicated, so let’s discuss the audib first. Since you've already
experienced Echolink, you already know about SKYRKYPE provides excellent 2-
way audio and it comes bundled with a video linkeideo link provides a much
needed redundancy to back up and verify data eg¢hetrig control program. If you have
already setup Echolink, you will have already elsshkd the necessary audio link
connections. This is where the sound card interfaoees in. If you skipped the Echolink
part, go back and read up on how to set up youodunk or simply visit

http://skype.com Remember that you will need separate (free) SK#@Ecounts for both

the HOST and CLIENT computers.

10
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You can stop and rest at this point, becaosewill already have established your
own system that you can operate remotely. Butdditgreasons, you will want to move
the actual rig control program from the HOST to @dENT. Things are quicker that
way as you don’t have to wait for slow screen redrassociated with remote VCN
programs. You will ultimately find the VCN approatthbe way too slow, but you will
need to keep it installed for other reasons.

Now would be a good time to look closely a tork of StarSchretter, W4MQ, and

visit his website alittp://www.w4mg.comYou can stop off here, too, and learn how you

can operate a growing list of radio “superstatidms’and others have made available.
While much of his work has been to establish aeraiticredible Kenwood-based remote
control system, he also has posted a generic dgrtsgram he calls the “Internet
Remote Toolkit”, or IRT. This “toolkit” interfaceseamlessly with both SKYPE and
Ham Radio Deluxe (HRD). While Stan still calls thisbeta” version, it has worked well
at K9SO. This is where it can start to become cginfuand complicated however. What
you're going to do is to control the HOST radioeditty with HRD software running on
the CLIENT and avoid using the VNC for direct radiccess (because once again, the
VNC method is generally too slow). Both the IRT ati@D programs allow you to do
this. Which one you use is up to you, but IRT hase added features you might
eventually want to use (rotator control and anteswigching for example). Keep the
VNC (or KDM) access you set up earlier to run sdowal functions at the host site.
While this next step is probably the hardesiplain, there is excellent setup
documentation in both WAMQ and HRD documentatissdatially, the HRD rig control

software (or any rig control software) wants tcedtlty connect to a radio via a COM

11
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port, so if the radio is to be accessed via theridt, you need to “fool” the HRD

program into thinking it is connected to a radibem it must send the data over the

internet and finally reconnect back to the radieiface via an actual COM port at the

HOST. See figure 2 for the basic setup.

“CLIENT” Computer

Rig Control Software

The “Virtual” COM ports
automatically set up
communication via the
internet once the “static”
IP addresses are entered

“HOST” Computer

Hardware COM
Port

N8VB “Virtual” COM Port

—

/

N8VB “Virtual” COM Port

Radio

Figure 2: Internet Data Linking for dummies. UseMis “Virtual” COM ports to “fool” the rig control
software into thinking it's connected directly toaaio.

Once again, the ham radio community has cantieet rescue. Phil Covington, N8VB,

has posted an excellent program (one for whichasegnaciously granted free personal

use) that creates what are called “virtual COM goithe necessary software is available

for download ahttp://www.philcovington.com/SDR.html(While you're there, take a

look at the incredible “Software Defined Radio” jgret). Both IRT and Ham Radio

Deluxe programs use N8VB's virtual COM ports taabdish their internet links and both

provide simple ways to load the software and tatsgi. What happens is that the virtual

COM port at the CLIENT computer redirects the datéa from HRD to an IP address

12
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(the HOST internet address), sends the data ogantérnet, and then reconverts it to the
HOST computer’'s COM port which is then tied to gig/sical radio. The rig control
software doesn’t need to know how any of this igd®ming. Neither do you.

This step can sometimes take some seriousl “é&atching” to get it to work, but the
links provided give some good instructions on howld it. The additional effort is well
worth it.

PTT is a separate issue for rigs that dorppsut external software rig control PTT
functions. HRD has some “workaround” methods of Rifid refer back to the HRD
instructions. On SSB, you can always use VOX anouf have full or semi break-in CW
capability, you can always use that. For CW, lauk ithe remote offerings of Steve,

K1EL athttp://www.klel.comespecially his new USB keyer. It provides some

sequencing capabilities for PTT control too. Youn can the K1EL software on the
HOST computer (using VNC to view and access it),Ha&s recently come out with new
(free!) software that allows remote operation ragnon a CLIENT.

This all sounds complicated, but you can gakie into this a bit (no pun) at a time
by following this outlined path. Start out with Exttink. Later on, move on to computer
rig control and remote control using a simple VNgpm@ach. Only then must you move
to the complexities of the internet linking. Todwee, there are plenty of parallel and
alternative pathways, and it can be a confusinghy@y But a lot of people are jumping
into “remoting” and many radio manufacturers aready seeing the potential market for
it. Someday, this may be a plug and play operafioday, we still have to blaze our own

trails but it is a much easier path than it was jilsyears ago.

13
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Just to provide an example, the K9SO CLIENE®a® is split into three parts called
CONTROL, RIG CONTROL, and VNC (HOST viewing) asided in figure 5. Less
time-sensitive programs such as keyboard CW kejagging, antenna selection, and
even other digital modes run on the HOST compteese are accessed via the VNC
panel on the right hand side of the CLIENT displHyis way, internet bandwidth isn’t
taken away for more time sensitive data needeth#frequency control, audio, and
video connections. The logbook is also kept ortHRXST computer and the VNC part of
the screen is used to access that program ashiet. VNC programs can communicate
text data back and forth almost instantly withawaking the slow screen re-draws. This
makes keyboard CW operation from the HOST side atirgctive and functional. If
you're into contesting, you may want to do yourdwgy from the CLIENT location for
improved speed. HRD supports this as well. A sonawsimplified block diagram is
shown as figure 3.

Local Computer

CW or Sound P Sound_|
RTTY Keying Card = Card
" " . CAfhninva RS—232 lntAvfanna
Local” Rig Control : Cable——
This is the usual setup for ng Control COM s Rllgl | RIG
computer RTTY, PSK31, Port ignal leve ]
SSTV, etc. that you may Software Interface
already have Hardware
e.g., ICOM CI-V
interface
Client Computer Host (old “local”) Computer
Sound }@¢—— Ppp»| Skype_ | Skype Sound >
Card Software Software Card .
To radio and
Interfaces
. same as
ng Control COM Internet Connection COM COM above
Software Port | <¢ P Port | €4—P| Port —T}
(Servers not shown)
Virtual N8VB Virtual N8VB Hardware /"
CW or /-'
. RTTY Keyin:
“Remote” Rig Control entnu ;
Note that the Rig Control software is now /
linked via the internet to the rig and two- g;ﬁ:z

way audio is provided by the SKYPE links.
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Figure 3: Final internet configuration. Items shawmgreen may be available for free.
You may already have the items shown in blue. Kot are the internet modems or
server connections. The VPN software would residée Host side modem or server.
VNC programs running on both the HOST and CLIEN™paters would enhance
connectivity and provide additional redundancy.sléan be done without the VPN
complexity, but having one provides another leyedexurity.

Now a brief but important word about redundam¥hen remoting, it is easy to
become confused with how the system is respondirygui and redundancy is your best
friend. The more ways you can look at the systesratpon, the easier it will be to
operate. With redundancy in mind, the HOST at K9%® a video camera connected via
SKYPE that is focused on the radio front panel. theo camera that can be viewed via
the VNC screen shows other parts of the systensd hee very easy to add and only take
an inexpensive (~$30) USB port video camera. Thaseecas are used for video calls
over the internet and SKYPE easily and almost aatmally supports them. If the rig
control program was set up correctly, you shoukltke radio change in the video as
well as on the rig control panel. | have learnegltiard way not to trust the computer-
displayed data alone. In fact, often the data fBDHupdates does not arrive for a few
seconds, but the video never lies. | have 3 diffeaead independent panic shutdown
methods. There is also a remote-reading BIRD waémeterface to monitor output
power conditions and VSWR. Output power can be geka couple of different ways.
The transmit meter can be watched on the raditheiayideo link and the antenna VSWR
can be seen too. Separate amplifiers (pre-tuned)@erated for each band and

automatically switched in and out by reading ttéiodrequency data. Responses can be

monitored by more than one path. There are twedifft ways to reboot the main system
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computer. Well, OK, maybe you don’'t need to go faatRemember, this is a step by

step approach. Figure 4 shows a picture of sontieedlOST hardware at K9SO.

| can operate 160 meters through % meteramgrieM, CW, SSB, RTTY, and digital
modes. The “final” operating screen shot is showfigure 5. You can keep your own
“remoting” simple or take it as far as you wantll@aur realtor and make a bid on that
50 acre mountaintop antenna site (call me if yopitu But be sure to stop along the
way and appreciate the different ways of operatilg.owe a debt of thanks to the true
pioneers of remoting, some of whom | have alreadptoned. Thanks to their huge
efforts, all of this can be done with almost notéossoftware (but remember to consider
some voluntary donations ... this took a huge andimoimg effort to make it happen).

So 73 and happy “laptop-ing”! Hey! | just Wed Ethiopia on 40 CW while sitting in
a Starbucks sipping on a Frappuccino. Life is good.

Is this Ham Radio? You bet it is!
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Rig Control Panel (HRD)
Control Panel A VNC (HOST) Panel
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Figure 5. Final screen view as seen on the CLIEbMputer. At left is the control panel
showing IRT running on the CLIENT computer and BEKYPE panel immediately
below. Note the real-time video of the IC-746PR@esan in the lower left corner. In the
center is the HRD rig control program running oe LIENT (with DX spots at the
bottom). At far right top is IRT running on the HDSomputer. A meter monitoring
program view is seen right below that. At bottomhtiis K1EL's Winkeyer2 program
running on the HOST computer. Additional programaning on the HOST provide
antenna and amplifier selection as well as othss fiene-sensitive functions.
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