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Welcome to Constellations the podcast from Kratos. My name is John Gilroy and
I'll be your moderator. Our guesttodayis John Gedmark, CEO and co-founder of
Astranis. Startup companies are becoming more prevalentin the satellite
industry by the day. Many of these companies provide fresh new solutions to
problems we face. Intoday's Constellation's episode, we will focus on how
MicroGEO satellitesimprove communicationin remote areas of the world. To
guide us through thistopic, I'd like towelcome our guest, John Gedmark. CEO
and co-founder of Astranis. John will break down the advantages of MicroGEOs
and how they help us unlock new possibilities in communication. John, every
yeartechnologyis getting smaller and more advanced which brings us to
MicroGEOs. Can you explainto ourlisteners whattheyare, how they're
different, and whatadvantagesthey bring?

Yeah, for sure. Thanks so much for having me here today. So first | thinkit's
probably best to start with a good visual representation. A MicroGEO, when we
say a microsatellite what we meanisasatellite aboutthe size of a mini-fridge or
maybe a little biggerora little smaller. And thatisin comparisontothe
traditional, the behemoth satellites that are put up in geostationary orbit. That
are typicallyaround the size of adouble-decker London bus. Rightsoyou can
imagine justthatsize difference alone isahuge, huge difference. And then
there'salso the difference of how we're usingthem. So the traditional big
satellites, which might cost couple hundred million dollars each, they're really
designed and always have been historically going back to some of the earliest
days of the space age, to coveran entire continent with satellite TV channels or
now more commonly broadband internet.

In microsatellite, instead what we're doingis abusiness model of individual
country-by-country approach. So each satellite can be dedicated toasmall or
medium-sized country. And that means that some of these countries around the
world will be able to have their own satellite, adequate satellite just forthem
for the veryfirsttime. Sothey're notsharing a satellite with anyoneelseor
sharingthe capacity with anyone else. And also the coststo them, it's more
right-sized forwhattheyneed.Sowe're just seeinga huge amount of interest
for thisaround the world. And also here in the United States where ourfirst
customerisin Alaska. So of course not its own country but a very similar
approach. We are goingto be puttingup and launching next yearasatellite for
Alaska, that will be the state's very first dedicated satellite just for Alaskans.
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When | think of these huge satellites and all the complex nature of them, and |
think of a smallersatellite, | think of one factor. And so what was it difficultfor
youto get all that technology into that small form factor? How did you
overcome some of these obstacles of size?

Yeah, that's a great question. | mean what we saw was that there was a number
of advancements overthe last 20 years. Things like lithium-ion batteries,
originallyinthe satellites were designed to use big heavy lead-acid batteries.
Anda lotof the bigsatellites were not taking advantage of this technology, or at
least notfully. So maybe they had made the move to lithium-ion batteries, but
they didn'tredesign the satelliteto be more optimized forthat. Instead, they
justusedthe same battery bay and just put a very small stack of lithium-ion
batteriesinit. And they just had this giant empty cavity. That's just this big
caverninside the satellite. So we had this opportunity with aclean sheet design
to really take advantage of some of these advancements. And thatincludes the
battery technology, thatincludes anumber of electronicimprovements, that
includes electricpropulsion.

So usingionthrusters, which have much, much better performance than
traditional liquid rocket engines. Sowe were able to take advantage of a lot of
things that had come before us. But the real technology challenges werearound
building aflexible software-defined radio for space. We knew that was
somethingwe needed from the very beginning. | am happy to talk more about
that. Andthenalsothere's a bigthermal challenge with something like this. So
really trying to pack as much capability in asmall form factor as you can, then
you end up with, you can have some real thermal challenges just with all the
electronics, and power, and fires and everything running reallyhot. And how do
you get rid of all that thermal energy, excess waste heat. So there were some
very real challengesin developing satelliteforsure.

Now John, when I think of smallersatellitesinamore logical sense, itwould
take lesstime to build and with the number of satellites they can putonlaunch
vehicles now more cost efficientlaunches. | guessit's possible. Can you see a
scenariowhere microGEOs, they might replace thesefullsized GEO satellites
sometime inthe future?

You know that answerisyes, of course they do. Maybe not literally every
applicationthat the big GEOs are used fortoday. Sure there's certainly
circumstances where youreally do just wantand need that continent-wide
capability especially for satellite TV or maybe for some otherapplications. But
for a lot of them we see the advantages as multiple folds. You're not just getting
these costadvantages at the speed to deploy something new. So as you saidit is
faster, the satelliteis so much smaller. You can actually, you can assembleitina
few months nota few years. Andthenyou can add capacity justas it's needed,
right? That's the other primary advantage is just, you have this granularity
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where you can start with one satelliteand provide asmall ormediumsize
country just what they need at that time.

Andthey're not paying for anything they're not using, whichis I think the
problem today. And thenthey can add more capability overtime until you have
a group of these small satellites, we call ita cluster, that are providingthe same
effectiveservice as a large satellite. And in factit's more flexible and more
resilientas well. With the big satellite really you have all your eggs in one basket
there if something goeswrong. Sowe do see a, justa number of different
advantagesthatwhen all combined, we thinkit's going to take overa lot of
what's being done today with the big satellites

Earlieryou mentioned this concept called asoftware-defined radio. And there's
some people who are listening that know it well. Some people that may be kind
of awkward with definingit. Could you maybe give usalittle thumbnail
description of what a software-defined radiois and what's the benefit of even
usingone?

Absolutely. Solthink the best way to think about it isthat the satellite world
has been unfortunately stuckinthe analog radio age up until very, justrecently.
By which | meanthese satellites will have these radio waves going up to the
satellite. They willtake in those radio waves and essentially repipe them back
down without everdigitizing the signal. It just stays this analog wave all the way
through. Similarto how if you imagine back when people were listening to old
analogradiosin theirhomes, listeningto FDR's fireside chats. That was justan
analog way of going directly from whatever microphone FDR was speakinginto
through the airwaves, into theirradio and then still analog, to the speakerand
vibrating the speaker. It was analog all the way through. There was no
digitization cominginto play there thatjust hadn'tbeeninvented yet.

Well, unfortunatelyinthe satellite world it's been the same way until literally
justa fewyearsago. Whichis sort of crazy when you thinkaboutit. And so
whenyou actually move into the digital world from the analog world, you have
a huge range of benefits. It'salmostimpossible to listthem all with the time
that we have. It's like moving from vinylrecords to MP3s. It's where you can,
you just mentioned all the things you can do with the digital MP3 file including
the compression and all the rest, higher quality compared to an old analog vinyl
record. It's justa tremendous difference. So you get higher performance, you
geta cleanersignal and maybe mostimportantly forus, you getthis flexibility
where the satellites can be agile across these bigwide ranges of frequencies.
And so you can actually put up satellites without having to worry about exactly
what locationthey're goingto be goingto, or what area they're goingto be
serving. And you justdial thatinto the software whenyou needto.
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| was at your website and let's pull up and take a look at the whole company
itself Astranis. Give us some background on the mission of the company and
what have been some of your biggest challenges.

Yeah, our missionistoget the world online, right? Thatis the ultimate goal
here.

Andwhat about nextweek, John? That's quite a mission there.

Yeah, it's nota small thing. Itis going to take all of our efforts plus all the efforts
of all of our brethrento get, to eventry and make a dentinit. Four billion
people not having real broadband accesstotheinternetisjustsuch a toll order.
It truly is one of the world's most epicproblems. So we're using this country-by-
country approach to try and make a dentinit as bestwe can. We're really
optimized forspeed and beingableto provide so many additional service that
needsitas soon as we can. Again we can build these satellites very quickly. But
yeah, itis a bigproblem. Andit's,inour viewisa firstorder problem.

Meaningit's really at the top of the list. If you imagine Maslow's hierarchy of
needsfora community, gettingthem reliable communications and really access
to the world knowledge, thatisthe internet, thatis at the top of the list. It
allowsthemtodo everything from gettingall the healthcare information that
they need, todoingtelemedicine, telehealth, getting education, beingable to
take online coursesand also being able to be active intheircommunity andin
civil life and be able to maintain theirsafety. It's really something that just cuts
across everythingand canreallyimprove people's lives across the board. Soit's
justan incredibly important mission forus. And that's why we are sofocused on
it here at Astranis.

You know, John thousands of people from all overthe world have listened to
this podcast. Go to Google and type in Constellations podcast to getto our show
notes page. Here you can gettranscriptsfor all 84 interviews. Also, you cansign
up forfree email notifications forfuture podcasts. Goingto give you ashot to
brag a little here. So duringthis journey of Astranis here, what have been some
of the accomplishments that you're most proud of?

Ah, great question. I think we are incredibly proud first of all to successfully put
a test satelliteinto space. Space is hard and nothingis given, nothing comes for
free. Any kind of success comes through enormous hard work, and we have an
incredibly talented team thatI'm also very proud of, that has come togetherto
execute on this mission. Butwe did launch atest satellite. This was a couple of
years ago to basically demonstrate some of our technology around the software
defined-radio conceptthat|was talkingaboutearlier.
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Andthen, I'd say nextstep tothat is, we're just very proud to have been
selectedto provide this service to Alaska, right. And be now the source by which
many hundreds of thousands of people in Alaska willhave access to broadband
internet. And for many of them that'll be the firsttime ever.Imean there are
parts of Alaska that are extremely remote. There are Native American
communitiesthere, there're other very remote communities there that, they
are goingto have a broadbandinternetforthe firsttime. Sowe're very proud of
that deal and having that opportunity.

Earlieryou mentioned fourbillion people still have nointernetaccess. Bringing
internettoremote parts of the world is somethingthat other companies are
tryingto accomplish as well. I think there's SpaceX Starlink constellation, and
Googleisusingthe internetballoonsto bringinternet connectivity toremote
parts of Africa. So what's the special sauce? What makes yoursolution better
than the others or different from the others?

Yeah, absolutely. Sofirstof all, I'll just say, as | said. This is one of the world's
most epicproblems. | thinkit's goingto take everybody working togetherand all
of these companies essentially putting as much stuff up in the sky as we can
possibly getup there. And only then maybe we'll have a hope puttingadentto
the problem. The reason we chose the approach we did, was we looked at what
was the main thing stopping people from getting service today. And if you go
into some of the more developing countriesin the world. Whatyou'dfind s
that, it's not like these people have neverbeenonthe internetever. The
problemisthatthe internetisreally only available in asort of a small city or
townthat's near where they live and they have to travel foran hour or more to
getthere. Andthen, they could geton WiFiina coffee shop or somethinglike
that.

But whattheyreally wantis what we have. Internet on theirhandset. And all of
these people have cellphones. Sointernet ontheir phone whereverthey go.
But to do that, you need to have a low cost way to deploy cell towers outinthe
middle of these very remote areas and connect those cell towersto the
internet. Well, we've been talking to telcos all around the world and what we've
foundis, they are happy to deploy cell towersintovery remote areas. That's no
problem. The problem s connectingthose cell towers to the internet. What
we've doneinthe United Statesis connecteverysingle celltowerwith fiber.
Runningfiberforhundreds of thousands of miles. But that can't be done forless
than costsin the many billions of dollars.

It's just a total non-starterina lot of these countries. And alot of them have
rougherterrainthan we have inthe United States. They have much more
rugged mountains, jungles, deserts, and thatjustadds to it. So you got to find a
way to connect the cell towerstothe internet. And we found satelliteas the key
solutionto solve what we thinkisthe mostimportant probleminthe chain. So
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that's how it works. And that's the place where we'll be slottinginto help solve
those problems,

Four billion people boy, that's kind of a big picture and you seemto be a big
picture guy here. Solet'sassume that you're successful with this. Sohow do you
foresee these remote areas utilizing the new found access. The key word I'm
thinkingistransformation. What do you think will change mostinthe areasas a
result of your success?

Yeah that'sa great, it issomethingthat|thinkaboutalot. And | would really put
itintothree categories of changesthat we'll see. So the first categoryis there's
alot of people where it'llchange their lives pretty substantially forthe better.
Andas | saidit givesthemaccess to health information, to information about
what'sgoingon in theirlocal community. It will really be this great force, this
title force that will lift up whole communities or allow themto lift themselves

up.

The second categoryis forsome people, it will completelychange theirlives
because there'll be able to take online courses to become say an engineer. And
if you can imagine how much a software engineerlocated in one of these
countriesif you can take online courses. And you're someone who has that
talentand that capability to do that. And you just need access to the knowledge
to be able to learnthose skills. That's going to be transformational for their
lives. They could make money thatis many times what they would ever make
just getting some kind of a local job. And that will be anenormous driver for
good both forthose individuals butalso for their communities. They're going to
have all this extraspending powerthat will be justthis greatthingwherever
theylive.

The third categoryis people that| think whatwe'll find isthat the next Einstein
or Isaac Newton may be in one of these communities. And that will be
transformational not justforthose communities but forthe whole world. To
allow us as humanity to have access to anotherthousand potential people of
that caliber. So that's the third category.

Yeah, | agree it's going to be transformational. | saw a press release with aguy
named Dan Goldinand he's kind of a bigdog. It looks like there'satechnical
advisory board that you folks have there. Can you tell us more about this board,
who's serving and what they goingto achieve?

Great question aboutthe technical advisory board. Yes, we're very proud to
have Dan Goldin, former NASA Administratorjoining as a key advisorto the
company. And he has assembled just this magnificent board of technical
advisors that have expertise across every aspect of building a satellite. And
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there'sa lotthat goesinto building asatellite. There's as | mentioned earlier,
there'sthe thermal challenges, you have mechanical challenges, you have
software, you have all kinds of electronicchallenges, and then systems
engineering challenges. And he'sbeen ableto assemblethis fantasticgroup.
We're very, very fortunate to have Dan. And I'm very fortunate to have him
advisingus and advising me personally just as a great friend and mentor. He's
really beenvery generous with his time. And we're very thankfulfor that.

Well John, if you could get out the crystal ball and look 10 yearsin the future it's
almostimpossible todo, | know. But let's project out 10 years here. What
improvementsinthe world doyou think will be adirect result of the work
you're doing today?

Oh, wow. Yeah | think the mostimportantrightis economicactivity and growth
insome of these parts of the world where people really are struggling with not
havinginternetaccesstoday, right? Thatis the single mostimportant aspect of
it.So if we can reduce the cost of internetaccess andincrease the coverage to
getall these peopleonling, then you could see huge amounts of economic
growth. And of course that benefits us all. That benefits the wholeworld as we
see some of these countries have an opportunity todo a quantumleapintheir
economicactivity.

Servinganunderserved market, that's great. You know you did a great job here
with thisinterview, John. Ouraudienceis always interested in next generation
telecom satellites. I'd like to thank our guest John Gedmark, CEO and co-founder
at Astranis.

Thank you so much, thanks for having me.
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