Amateur Radio Satellites
Mitch Ahrenstorff ADOH]
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Three Flavors of Ama,_
Why Amateur Radio"S_ te

Doppler's Effect on Satellite Ope_. ting
Portable Satellite Equipment / Operating
FM Satellite Equipment Example |
FM/Linear/ Satellite Example

DX Contacts via AO-7,FO-29, and RS-44
AMSAT History and Overview

AMSAT / ARRL Awards
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Decoded SSTV Image from ARISS October 2025 Event. Source: David Trolinger N5ZKK @david_trolinger
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Why Minimal Equipméﬁt.
- High Transmit Power = Less Antenna
- VHF FM Downlink = Use Handheld

- VHF Doppler Shift = Ignore Doppler 2

- Smartphone Satellite Tracking Apps
- Smartphone Slow Scan TV Apps
- Handheld Transceiver + Smartphone

Source: Juta Hariadi Soesilo YDQIG-I>

@]Jutahariadi
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ARISS SSTV Award

No 201192

John Brier KG4AKV

Received SSTV images from the ISS commemorating women in Space and Cosmonautic Day. The images
were sent via an amateur radio system installed on the Russian Segment of the International Space Station.
Npunsn SSTV cMKC, B KOCMOCE KO [1HIO KOCMOHAaBTUKM.

6binn yepes KYIO CUCTEMY YCTaHOBNEHHYIO Ha POCCHIACKOM
cermenTe MexayHapoaHON KOCMMYECKOM CTaHUMM.

PyKoBOAUTeNb PapHONIOBUTEbCKOM
AeatenbHocTn Ha MKC

Cepreii Cam6ypos RV3DR

ARISS International Chair

Frank Bauer KA3HDO

ARISS Europe Chair

Oliver Amend DG6BCE

RSOISS Oneparopbi - KOCMOHABTBI -
e RSOISS &7 NA1SS
Dennc MaTsees o, 3

Cepreit Kopcaxos

Mentor ARISS Europe MR 116, 2922

Armand Budzianowski SP3QFE

ARISS SSTV Award Manager

Stawomir Szymanowski SQ300K

- Arrow Il Yagi Satellite Antenna
Record Audio for RX-SSTV Decode

Adjust Antenna Polarity During Pass
Overhead Pass for More Images Z
Go Portable / Good View of Horizon e

Source: John Brier KG4AKV @SpaceCommsl




How Fast? 17,500 Miles
Orbit Altitude? ~250 M
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The Intemational Space Station (ISS) is sponsored by Canada, Japan, Russia, the USA and many
Is a

M Inf tion
3\ 4 % - s nations in Europe. ISS crews hail from these and other nations. Major hardware are
. . S Y. . X Zarya , Zvezda, Pirs, research modules Poisk and MRM-1 Rassvet built by Rus:
ARI S S ‘ " ’ e b Slte " WWW.Aariss org' i e PE o B Sclence lab Destiny, Unity, Quest, Harmony and Tranquility modcles provided by the US
. . . ot Iy : 3

= Canadian Mobile Servicing System, a 55-foot mobile robotic arm used for assembly and

3 > : 3 y maintenance

. . ; 2 Columbus module, a science laboratory provided by ESA

y LAY Kibo module, a science aboratory provided by Japan

- amsat-uk.org/beginners/iss-sstv/ S R R B Pt o
J ISS Grews and visitors SHan use their Amateur Radio station, first set up in Zarya and then Zvezda, to
: talk with school students to aid in their education, plus chat with fellow radio amateurs around the
. L world. The ARISS Team continually works to extend ISS Amateur Radio station capability with new
arl S S u S a org/ARI S operation modes and, more recently, equipment placement in the Columbus module
- -
a % T R e
R =30 To |LTVNE
' Article: Pict from ST e

- MagPi icle: Pictures el e

[IRsoiss

Space via Ham Radio LS (e



- Alaskan Arrow II Sat Ar;t'e/

4 Elements for 146 MHz
10 Elements for 437 MHz
10-Watt Micro Duplexer

Split Boom Design Available




More Information .

- SatDump Website / Software

- Wxtolmg Restored website

- RTL-SDR Tutorial: Receiving
NOAA WX Satellite Images

- YouTube: Decoding WX Satellites
Using An SDR Receiver NOAA-19

Xt ¥ -

Source: Endaf Buckley N6UTC @N6UTC
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Use Software Define

- YouTube: Pulling Clear Images

Directly Off Satellites | GOES-
15,16,17

Source: Earth Bot @GOES_Sat



nde Tracking

Weather Ballo
Mg o)

Easy

Graw DFM17 / Vaisal
- Used to Measure Ten

- GNSS (GPS, GLONASS, BE
- Frequency Range: 400-40!

More Information _

-YouTube: How To Track We
Balloons Using SDR ‘ — Wz

- RTL-SDR Tutorial: Tracking o
Radiosondes With an RTL-SDR |
and Radiosonde Auto Rx

- coaa.co.uk/sondemonitor.htm Source: NWS Atlanta @NWSAtlanta



_ Data Under Voice 200 bps FS
- Barely Audible During OSOs
- Fox Telemetry Decoder

More Information

- amsat.org/foxtelem-software-for-
windows-mac-linux/

- AMSAT Cubesat Simulator

- FOX Telemetry Leaderboard

-Youtube: AO-91 Telemetry
Decode. Pass over Costa Rica
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TLM File

Uptime
" Batt&Volts
" BattB Volts
Batt C Volts
Batt& Temp
BattB Temp
BattC Temp
Total Batt Cusr
Batt Board Temp
Panel +X Volts
Panel X Volts
Panel +Y Volts
Panel -Y Volts
Panel +Z Volts
Panel -Z Volts

Total Batt Curr (mA)
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Panel +X Temp
Panel X Temp
Panel +Y Temp
Panel Y Temp
Panel +Z Temp
Panel -Z Temp
Board Temp
SPIN

TX Pé& Cunent
TX Temperature
RX Temperature
RSSI

IHU Temperature
IHU Diagnostic

timestamp: 2018-03-18 10:32:07

fECLCLO0Z3000<K<y
@ 0 15 N 1 VA N R S Vi T Vi i v

" ¥ Ang Velocity 153 deg/s
7 Y AngVelocy 122 deg/s
" Z Ang Velocity deg/s
MPPT DC Cunt mé
Exp 4 Temp C
VU RadExp1
" VU RadExp2
VU RadExp 3
" nla
BATT FC Fadwe
" PSU1 FC Fadure
PSU2I2C Failure
Cmd TLM Resets
" RX Antenna
TX Antenna

S TTTTTITFSe
2R =

10:32:07 ¥ 10:32:36 ' 10:33:34 ' 10:34:18 " 10:34:32 " 10:34:47 ' 10:32:07 ' 10:32:36 ' 10:33:34 ' 10:34:18 ' 10:34:32 ' 10:34:47

time span: 2018-03-18 10:32:07->2018-03-18 10:34:47

Source: AMSAT-SM (SMOTGU Lars) @amsat_sm
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- YouTube: Crowdsourced Satellite

Telemetry Collection w/ SatNOGS

- Hackaday: Wall-Mounted Ground
Station Tames Unruly SatNOGS
Node

15 8 Telemetry / Foresaill «

2768 + 55999 -

Solar Pacel {Batnery charger) curments Bamery Vohage

Source: SatNOGS @SatNOGS

~ Systems
8 PB PB Total TX Frames
paTe PB_ PB caM mac by,
Selected $rames court
. 26
= Last frame Receved
4 days ago
Last Frame Received ¥
2022-06-05 — _ =L
22:29:24 Yo BUTAX - RN MAPM - PORAT YO
Woternal termperatares £ Temporatore Sclar Pael temperatires
=il @111 3 o
':; & \i '3‘»‘\:, , —— VN == R \/’J\xz ’f\f; S \ ‘
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Total RX Frames
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Antenna: Software: :

=3 24/ 7 a.utonomous S Nooelec Meshwa L EasyRadioAstronomy(ezRA)"
- Rejects RFI with multi \
= $500 DIY Setup Wlth@f ' ;r(?:;f:::SAWbirm H1

Free open-source softw

g:f-k;[r)]g:w Computer:
. Raspberry Pi 5
More Information | ‘,
.

- Website: phl.upr.edu/wow/outreat AN R

- phl.upr.eduw/wow/outreach '

- Easy Radio Astronomy (ezRA) starter
software

- Society of Amateur Radio Astronomers
(SARA)



- FM Satellites (Flyt.
_soke
- AO-123
- ISS

- Linear Satellites (SS
- AO-07
- RS-44 “0
-JO-97 e

- APRS / Packet Satellites

- SONATE-2

Source: Jerry Buxton NOJY @NOJY



- Operational Proficiency After Completlﬁ'
- AMSAT Reverse VUCC (Rove 100 Crids)
- Rare DX in Your Town / State / Region

- Exploration / Adventure via Roving

Source: Nancy Livinston NONCY @Nanc?_NQNCY



Getting Started wi imateur Satellites

AMSAT Storeﬂ._{Dizg al Do load ($15.00)
Chapter 1: Introduction to S

Chapter 2: Satellite Basics {2 %

Chapter 3: Locating Amateur S Getting Started
Chapter 4:Your Antenna System : With Amateur Satellites

Chapter 5:Your Radio System‘ /fjii“-‘f. | By G. Gould Smith, WA4SXM and Friends

Chapter 6: Operating the FM Satellite:

Chapter 7: Operating the SSB Satellites

Chapter 8: Digital Modes |

Satellite Reference Guide

Appendix A: Amateur Satellites Modes

Appendix B: Upgrading Your Amateur
Satellite Station

Appendix C: Future Satellites

Table of Contents

Source: AMSAT @AMSAT



DX Engineering Videos by Sean KX9X

- How and Why to Get Started in O_A t1ng€ Amateur Radio

- Tips on Operating FM Amateur Radio Satellites

- Tips on Operating Linear Amateur Radio Satellites (Part 1)
- Tips on Operating Linear Amateur Radio Satellites (Part 2)
- Operating Amateur Radio Satellites from Your Home Station
- Tips on Operating a Satellite while Roving

- Satellites with Sean Kutzko, KX9X and K3LR
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- GoSatWatch
- TrackSats L
- Satellite Tracke

Android

ISS Detector Pro

Heavens Above
Look4Sat

PC - Mac b 5
SatPC32 ($50.00) <- A"’ﬁ;ﬂf, le fr
Mac Doppler <- More Features
Orbitron o
GPredict

AMSAT Web Page

Start Direction Start elev.
SSE (161°) -0.0°



Satellite Tz

AO-85 11:34:33

11:53:34 AM (@)
Now Passes i
Start End Peak Mg
Thursday, February 1, 2018

SO-50
5 11:46:25 AM 11:57:24 AM 39° SW 4.5
T 11:58:24 AM 12:06:43 PM23° NE 4.3
% 1:28:07 PM  1:32:38 PM 7°N 5.0

AO-91 S
T 1:34:35 PM 1:43:18 PM 28°W 4.5
T 3:08:59 PM 3:17:13PM 13°NE 4.6

LILACSAT-2 5
i 4:39:45 PM 4:48:117 PM 26°E 3.3

AO-85 >
T 4:48:52 PM 5:00:45 PM 44° NE 3.4

LILACSAT-2 5
T 6:13:58 PM 6:22:31 PM 25°W 5.1

AO-85 >
T 6:29:24 PM 6:40:54 PM 33° SW 5.1

AO-92 S
B 8:42:177 PM 8:51:04PM 37°E --

@ 10:16:49 PM 10:24:15 PM 17° W —-

® @©® @ »r =
Passe

Waorld Sky Satellites Settings

Watch (iOS)

11:32:18 11:55:49 AM @)
< Passes AO-85 L

1 5°NW 2 44°NE L 5°SE
4:48:52PM 4:54:38 PM 5:00:45 PM

® ® @ K =
K L/ \;f/ —ao
Passe

World Sky Satellites Settings
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11:53:56 AM @) 11:34:23 11:53:44 AM @m)

d O % = | D © » =

=30
5 s World Sky Passes Satellites Settings
World Sky Passes Satellites Settings



APEX

A A A A A A
5 KHz steps to compensate for Doppler




KEOPBR Frequenc Cheat Sheet
| w ebsite

SO-50 67 Hz AO-91 67 Hz
Preset#3  Up(FM) Down (FM) Preset#2 Up (FM) Down (FM)

AQS 436.805 AQS 435.240
436.800 : 435.245
436.795 i 435.250
436.790 : 435.255
436.785 oS 435.260 L-Band

ACS

[=1]
o
(% R X
[ ]
[

[ 4]
|
(A8 ]
(8] ]
o Ln

LilacSat-2 Mo tone 67 Hz
Up (FM) Down (FM) Preset#1 Up (FM] Down (FM)
AQS 437.210 AQS 435.340
. 437.205 : 435.345
A37.200 i 435.350
437.195 £ 435.355

437.190 05 435.360

_-=::- Doppler is High to Low

(= = (=) ]

b e
L L L L Ll
L L o o
L 8 [ =TV

[= AT = ]
= |
(5]
(=1
— un

12¢
12¢
12¢
12¢
12¢
1267
1267
12¢
12¢
12¢

o
b
[R5 S S FE |
=
— un

o =
- Ln

Source: https://keOpbr.wordpress.com/2018/12/31 /my-frequency-cheat-sheet/



Portabl

Dual Yaesu FT-818s
External Battery
Manual Doppler
Manual Antenna
Voice Recorder
Alaskan Arrow
Smartphone = ;
Camera Bag e N i
Headset i

Great Portable Spot
Awesome Horizon
Perfect Weather

No RF Interference
No Power Lines

No Obstruction

No Distractions

Source: Philippe Chateau EA4NF @EA4NF_SAT



_iSDT Q6 Lite Battery C ;arg’”’“
- 3.5mm Audio Patch Cable
- Tactical Shoulder Bag

- KEOPBR Wordpress / TM-V71 Setup

- Crossband Repeat Capable Radio

- Full Duplex / Listen to Downlink

- Kenwood TH-D72 Handheld

- Dual Handhelds / Solid Radio for RX

- AMSAT Getting Started with
Amateur Satellites

Sou:rce Ryan ka KI'ZQEK @KI7 QEK



- Dual FT-818 Transc
- Portable Zero Dual |
- Arrow 146/4317-14B
- Mini-Circuits BLP-2(

- 52 Inch / 60 Inch RG-

- Heil BM17DDYN Heads
- Heil AD1IYM Headset Adapter
- Sony ICD-PX470 Voice Recorder
- 3.5mm Audio Patch Cable

- FT-818 Powerpole Power Adaptor

- Six Inch Power Pole Y Cable

- Five Foot Powerpole Cable

- Zippy 13.2V 4200mAh Battery

- 1SDT Q6 Lite Battery Charger

- USB CAT Programming Cable

- CHIRP Programming / Memories

Source: Kylee Shirbroun KEOWPA @kylee_keOwpa
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WELCOME TO THE AMSAT MEMBERSHIP AND EVENT PORTAL

This is the home of the AMSAT Membership and Event portal. including membership information, applications. renewals, and member account management. as
well as AMSAT event information and registration. Current members should review these instructions for information on how to access your member account.

For more information about AMSAT and all the exciting things we do to keep amateur radio in space and the next generation reaching for the stars, please visit

www.amsat.org

X%
AMSAT.>

NOT A MEMBER YET?

JOIN USNOW

We Are AMSAT

The Radio Amateur Satellite Corporation (as AMSAT is officially known) is a scientific and educationa
non-profit corporation chartered in the District of Columbia in 1969. We design, construct, test, and
operate space stations in the amateur satellite service. We also make available a variety of
publications, computer programs, educational services, and internet services, promoting space
science education among radio amateurs and students worldwide.

For over 50 years AMSAT has played a key role in significantly advancing the state of the art in space
science, space education, and space technology. Undoubtedly, the work now being done by AMSAT
volunteers throughout the world will continue to have far-reaching, positive effects on the future of
Amateur Radio, as well as other governmental, scientific and commercial activities in the space, the
final frontier.

MEMBER BENEFITS

v Subscription to The AMSAT Journal (digital only)
v Discounts at AMSAT Store



AMSAT / ARRL Satellite Awards

AMSAT Satellite Awards
- Satellite Communicators’ Clu
- Oscar Achievement Award
- Oscar Sexagesimal Award (60 Ex
- Oscar Century Award (100 Entit

- AMSAT Rover Award
- AMSAT GridMaster Award
- Reverse VUCC or VUCC/r Awz
- W4AMI Satellite Operator Achi

ARRL Satellite Awards
- VHEF/UHF Century Club Satellite
- Worked All States Satellite

International Space Station QSL Card
- ARRL or RAC (Radio Amateurs of Canada)
- QSL Card for Voice, Packet or SSTV

Source: AMSAT @AMSAT
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