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better orbits sometimes for these types of 
components.”

Notice how many amateur radio operators 
with new callsigns are part of these university 
experiments. They go get their licenses 
because they are involved with amateur 
radio in space.

Vanderbilt’s newest experiment is the Low 
Energy Radiation Detection 2 experiment. 
It is similar to the memory chip experiment 
for SEU but using a new chip called FinFET. 
It is able to increase the computing power of 
today and increase Moore’s Law by up to 40 
percent. “That’s a fantastic software defined 
radio that you can fly if you have those chips 
in it,” Joe asserted. “It alleviates a lot of these 
performance problems that we have in chips.”

Joe presented a slide listing what experiments 
are on which spacecraft. He noted that, where 
open experiment slots existed on various 
missions, the AMSAT Engineering team was 
ready and able to fill those slots with their 
own experiments.

Joe highlighted the challenge of “where we 
can get that ‘ARISS-contact’ type of joy 
that we see on students’ faces to meet the 
common core initiatives for the K through 
8 grades. That’s something we need to focus 
on. And how do we develop that telemetry 
data into a spreadsheet that the educators 
can use to sort of grab them.” 

“And the next is that we take that information 
and put it into some kind of modeling 
software that actually graphically displays this. 
So, we don’t view the educational resources 
as developing lesson plans for teachers. What 
we do is give them some tools so that they 
can pick and choose where they need to meet 
it in the common core standards.”

Joe elaborated on the idea of what he 
referred to as “next generation crystal radio,” 
for which students don’t need a license 
because it’s just a receiver, a dongle that plugs 
in and attaches to an antenna on the roof of 
the school or nearby outside. “We get to 
use the telemetry from that,” Joe explained, 
“and they get to use their own data for 
experiments or app into the server to pull 
the data that way.”

In terms of opportunities, Joe urged attendees 
to write articles for The AMSAT Journal. As 
one of the rotating editors for the AMSAT 
News Service, Joe indicated that they are 
always looking for other editors to help. For 
those who are in education or like teaching, 
get involved with the educational relations 
department or ARISS.  As his parting thought, 

Joe shared, “Remember the choices you 
make today because they determine your 
tomorrow.”

Speaking of Satellites – 
FlexRadio Systems®

The Journal caught up with Gerald  Youngblood, 
CEO of FlexRadio Systems, and Steve Hicks, 
V.P. of Engineering, to talk about Flex’s 
involvement in some of the satellite issues 
trending at Hamvention.

Gerald: I think one thing that’s very important 
about satellite operations is all FLEX-6000s 
are now full duplex enabled – the 6300, etc.

Journal: You’ve had that since last year, right?

Gerald: Right. So that, in itself, is a key piece 
of the puzzle. 

The second thing is that the Maestro provides 
a very user-friendly operating environment 
for SDRs. Historically, SDRs have been mainly 
PC-based. 

Journal: If you didn’t have a laptop or desktop, 
you’re kind of in trouble.

Gerald: You are kind of in trouble. So, what 
we’ve now done is that all of our radios 
are servers – they are radio servers. Think 
about that for just a moment. That means 
that the radio has a Linux operating system 
that is running the radio. So, we’re digitizing 
the antenna port, and we’re in bits now. And 
then everything is mathematics.

And all of our radios have a high-end ARM 
processor, a high-end DSP running it, like 1.2 
to 1.4 gigahertz. They have very a large FPGA, 
Xilinx FPGAs. They have about four other 
processors and another DSP. That’s all in the 
box. Effectively, it’s like a Cray computer of 
maybe 10 or 12 years ago that is in that box. 
So, we have enormous processing power 
in the radio that we can update with just a 
download. So, that’s a server. 

In my house, I’ve got a rack -- actually, my 
radio, a PC server, and all of those things in the 
rack. It rolls under the desk all neat and clean. 
And then I have a choice of how I operate.

I can use a Maestro. Maestro is a portable, 
wired or wireless control surface for our 
FLEX-6000 series. 

Journal: It’s currently wireless.

Gerald: Yes. You can use it either way; it has a 
gigabit Ethernet port and a dual-band Wi-Fi 
built into it, 5 gigahertz or 2 gigahertz Wi-Fi, 
and Bluetooth. The Bluetooth would be for 

headsets, keyboards, etc., like that. So, basically, 
when I’m in the station, I can plug it into 
Gigabit Ethernet and DC power, and run it 
right there by the radio. 

Journal: So that can be your knob radio if you 
want to go that way, right? 

Gerald: Exactly.

Journal: You can do away with the whole 
computer interface if you want to.

Gerald: You do not need a computer if you 
have a Maestro. It completely runs the radio. 

Now, if you want to run logging software, 
Fldigi, satellite tracking software – all of those 
kinds of things – they still run on a PC or a 
laptop, or a Microsoft Surface, or whatever. 
So, you can still do that. And all of those things 
are clients to the server.

I want to give you an example of a client that 
you might not think of. We have something 
called Digital Audio Exchange – DAX – that 
can connect some third-party piece of digital, 
like Fldigi. Fldigi talks to DAX; DAX talks to 
the radio. It doesn’t go through Maestro. It’s 
a client. 

Another might be CW Skimmer. There’s 
a third party applet that was written 
by somebody to talk to our application 
programming interface, and Skimmer talks 
through that to the radio. So, you can have 
Skimmer running on a PC. You can have four 
instances of Skimmer running on four bands 
over here, with Maestro running the radio. 
They’re both talking to the server.

So, here’s another example. Now, notice 
I’m not talking all about satellites here. Last 
night, we had a dinner. We had a Maestro 
that was talking 5 gigahertz Wi-Fi across the 
room to a box on a Raspberry Pi that was 
talking to LTE, to a cell phone gateway that 
was running a contest super-station, K9CT, in 
Peoria, Illinois, with full waterfall – real-time 
panadapter waterfall – and audio, and I’m 
holding it in my hand.

Journal: So Maestro is now fully remote 
access?

Gerald: Today, from VPN. In the future, we’re 
going to embed that so that it’s plug and play.

From a satellite standpoint, there will come 
a day when you can sit by your pool, and 
operate satellite on your station that’s in 
the shack, and rotate the antennas, and all 
that, from Maestro. That’s where we’re going. 
In other words, totally integrated station 
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automation in that interface. It could also 
be on an iPad. There’s an iPhone app right 
now – all of those things because it’s a server.

Journal: And today, you can operate that 
station. You just don’t have that full integration 
to do all the things that are now handled by 
third party applications? 

Gerald: That’s right. You’ll see in our booth 
Ethernet-based antenna switching and control. 
We partnered with Sky Sat [Communications] 
4O3A for station integration and control 
using Ethernet as the backbone. We’re just 
announcing a new kilowatt-and-half amplifier 
that has Ethernet on the back port. It will be 
totally integrated, so when you use Maestro 
remotely, it will show 1500 watts, SWR 
coming out of the amplifier. It will show the 
voltage and current – all coming out of the 
amplifier. Eventually, you’ll see that my rotor 
is pointed at 90 degrees. 

Journal: So, you’ll have the full view of what’s 
going on?

Gerald: You’ll have the full view of what’s going 
on – singular station integration. And that 
can apply to satellite operation as well. Why 
be tied to the shack if you want to operate 
satellites?

Journal: Without getting out your Arrow 
antenna and your handheld.

Gerald: Yeah. So, that’s kind of the vision. 
It’s taking complex things and making them 
simple so you can operate.

Journal: With a lot of math.

Gerald: With a lot of math, that’s right.

Journal: Okay, so tell me a little bit about the 
radio that you are developing with the Phase 
4 Ground folks. [See Michelle Thompson’s 
article, “AMSAT Phase 4 Ground Project 
Update,” The AMSAT Journal, March/April 
2016.]

Gerald: Okay, N4HY, Bob McGwier, is a long-
time colleague and friend of FlexRadio, and 
we’ve been working on projects for years. 
And he’s now at Virginia Tech. He approached 
us not too long ago because they were 
working on this project. And it really is a SDR 
in the sky, if you think about it. And there 
needs to be a ground station that is, I guess 
you’d say, that takes advantage of all the things 
SDR can do, and we share kind of a common 
vision of how that could happen. And it needs 
to be something that … And we really need 
to have Steve in this conversation, too … 
We’re just talking about the Phase 4 …

Journal: Yeah, the Phase 4 Ground station for 
which you’re building the commercial radio 
for people that use that ground station. 
Which parts are you handling and which parts 
are being handled by the software, if you can 
talk about that?

Steve: We haven’t made a final decision about 
what we’re going to do yet. We’ve made 
an offer that we would be interested. As a 
hobbyist, my personal interest is I want to 
see devices somebody can buy off the shelf 
to use the satellite without building it. And I 
recognize that there are a lot of hams that 
want to go build their own thing. But for a 
lot of hams, they want to go buy what they’re 
going to use and get the capability to do it. 
And I would like to be the company that does 
that, that offers that. And so, we’ve talked with 
the folks that are working on the ground 
station effort.

Journal: Michelle Thompson, Bob McGwier…

Steve: Michelle Thompson, Bob McGwier, and 
those guys, and offered to go do that. And 
they asked us a bunch of questions about 
how actually you would go do it if you were 
going to do it? What components would 
you use and all that. So, we had a detailed 
conversation about how we thought the 
hardware architecture should flush out. And 
I think they liked all those answers. And we 
agreed that we were interested in working 
together.

The major issue, if you will, for us is around 
funding because if we go invest a bunch of 
money in this, and then the project falls apart 
-- there’s not a ride, or the rocket explodes 
on lift-off …

Journal: All of those things that can happen.

Steve: Then we’re concerned that the 
investment we’ve made won’t pay off. And 
we’re a pretty small company, and it’s a 
substantial investment. We’ve talked about all 
that, and there’s been discussions about how 
we’re going to fund the project. So, this is kind 
of the phase we’re in right now is figuring out 
how we’re going to fund it.

Assuming we get funding, and all that happens, 
we’d like to go build the hardware.

Journal: And you envision that hardware 
playing with the other Flex products, or 
would it be a standalone 5 and 10 gigahertz 
radio?

Steve: We haven’t talked a lot about that. I 
think it would be a standalone device. I told 
Michelle that, if I had my druthers, what it 

would be is something that every ham would 
look at and say, “I’ve gotta have one of those.” 
So, it would be a James Bond-style briefcase 
that you open up, that has the nickel and dime 
hardware in there with a collapsible antenna 
that you can point at the satellite. So you 
could carry this thing out there – the site of 
a hurricane or something, lay it out on the 
ground, and you’re on the air.

Journal: I could see the ad in the Journal now!

Steve: Yeah, it’s a complete solution. 

Journal: That’s great!

Steve: So this is what I’d like it to be. I know 
they have a lot of folks that have a lot of ideas 
already about the software architecture. The 
ideas are different than how we’re doing 
things on our radio. So, I tentatively told them 
that my thinking was that they’re responsible 
for the software. We would do the hardware, 
but we would do the software required to 
make the thing boot up and all that sort of 
thing. So, we would provide them a hardware 
platform that had Linux, and it would boot, 
and it would have space to store things, and 
all that, and then they would worry about all 
of the control software and stuff like that. It’s 
yet to be seen how all that’s going to pan out, 
but that’s the idea.

Journal: But that’s the concept, and these are 
the early stages, and stay tuned for more?

Steve: Yeah.

Journal: And do you have any other thoughts 
about the future of Flex and satellites, or is 
that what you’ve bitten off for now?

Gerald: That’s the biggest thing right there. 

Steve: Yeah, if we get involved in this project, 
we won’t have time to think about any other 
stuff. Incidentally, the other thing about the 
hardware is, because it’s using Digital Video 
Broadcasting signal format, there’s discussion 
about using the “S” [satellite] and the “T” 
[terrestrial] variety, and that these devices 
could also be used for terrestrial use. So, 
that’s also part of it.

Hamvention 2016 Volunteers
Volunteers are the lifeblood of every 
membership organization. A deeply 
appreciative handshake and tip of the hat 
go to the following dedicated volunteers 
who made Hamvention 2016 a tremendous 
success for AMSAT. You made it happen!

Don Agro, VE3RW
Barry Baines, WD4ASW


