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TOPICS

* Brief History of Amateur Satellite Communications -
* Basic Satellite Access, Operations, and Modes SO AOTO

* Why Satellite? And What’s New and Coming Soon

* Amateur Satellite Configuration Comparisons e Techno 109 1en

* Whatis S.A.T.? cantechnologles.net

* Typical S.A.T. Controls and Options . g
< Gre ﬁ'l]ae ProonMihe

. oy =

* Questions?




KN4GDX OPERATING CONTEXT

Tranceivers

IC-7610 (All mode)
IC-9700 (All mode/DStar)
(IC-7100) (All mode/Dstar)
(FTDX-1200)

(TS-950SD)

AT-578 (DMR/FM) & HTs
DR-CS25T (220MHz/FM)

IC-2730/FTDM-400 VHF/UHF/FM/Fusion

SDR

SDRPIlay Duo
n-RSP-ST

RX-888

3*RPI/RTL (NOAA/HAB)
SDS200

RPI/Aero

Antennas

2*80-10M OCF

60-15M OCF

200’ ‘HF5V’

LEO-Pack

2*Scanner

4*VHF/UHF Vert

6M Rotor-Hor Yagi
VHF/UHF Rotor-Hor Yagi
VHF/UHF Rotor-Vert Yagi
220MHz Rotor-Vert Yagi
220MHz Vert

900MHz Vert

900MHz Vert-Yagi

Starlink
LAN

o
N
\\\\\\\\\

Connection
RS-BA1v2
SDR Connect
R-VNC

Infrastructure VNC
Rotors/Controllers ProScan
3*Bodnar GPS Reference

Tripods/Experimental Antennas

HamSticks

Portable/Mobile Antennas - VHF/UHF/HF

Winl1l — 3*Desktop/VNC + Beelink R7/16GB/R-Win11/R-VNC
Winlink/WSJT-X/FLDigi/UISS/N1MM/JS8Call/SDR
Console/VarAC/HDSDR/etc.

‘Shack’

Home Shack/
Basement

Remote Applications
RS BAlv2'— Multiple Instances
ProScan

Horus/SSB Sound-Modem
UISS/FM Sound Modem
RX-SSTV

SDR Connect (N-RSP-ST)
SDR Console

SDR Uno, etc.

SondeHub Tracker
SondeHub Amateur Tracker
FLDigi/WSJT-X

Micros, Portable & HTs
Dstar, Fusion, DMR DV HTs
7*RPI PiStar/WPSD

IC-705 & Xiegu 100W HF Amp
Xiegu X6200 GoKit

IC-5100 GoKit

IC-2730 GpKit

DigiPi (in work)

Infrastructure
4*Win10/11 Desktop

Android Tablets, Phone

Low End Beelink Linux/GR
High End Beelink Win11/Linux
13KW Generator



VERY BRIEF HISTORY OF AMATEUR SATELLITE
COMMUNICATIONS

OSCAR Association Formed in 1960
* Orbiting Satellite Carrying Amateur Radio
* OSCAR-1 Launch 12 Dec, 1961

* Hundreds of Low Earth Orbiting Satellites Since

A Few ‘High Altitude’ Satellites

* Phase 3-D in Mid-90s — Molniya, or Highly Elliptical Orbit

* Recent Q-100 Geosynchronous Hamsat over Eastern Hemisphere
* Strong Desire for US/Western Hemisphere High Altitude Capability
* AmSat GOLF — Greater Orbit, Larger Footprint

* Plans Currently Underway

SmallSats, MicroSats, and CubeSats Proliferate Today




BASIC SATELLITE ACCESS, OPERATIONS, AND  on
\Y[0]D] 2 :

Access and Planning Tools Proliferate

* Ephemeris and Access Time and Geometry

Telemetry/Beacon only [ Conflicting reports

NELE  Nov18 | Nov 17 | Novi6 | Nov 15 [ Novi4 | Nov 13
* Satellite Doppler and Frequency Controls o2 Hr T ' i

1

 Antenna Rotor and Transceiver CAT Controls R

* Uplink and Downlink Diversity Across :_ [ i i T
HF/VHF/UHF/+ . : R
L7 BG 0 PPAANEAZGA @ [ G 22N HNAD PHPEA T W [HOW @ SREES O EAmA MEdm
MOdES: FM’ SSB’ CW’ Packet, Dlgltal = FT8/ 4’ SSTV’ SS-EMif IIIIIIIIIIIIIIIIIIIIiIIIII BBHE5N_GRA WA23GM [MOON SEEPRN L mam
etc. 1

International Scope and Participation — ISS, etc.
Amateur Organizations, Universities, Governments

Cost of Launch and Deployment Drives Smaller
Form Factors




WHY SATELLITE? WHAT’S NEW?

* Radio Amateurs Want to be Part of Every Novel Technology

* Strive for Advanced Technology and Techniques
* Enhanced Geographic Access
* Low Power and Efficient, High Gain Antennas
* Limited HT ‘Rubber Duck’ Capability — Even ISS SSTV

* Advancements in Educational Programs at Middle School and
University — Strong ISS/ARISS Programs and Participation

* Now: Available and Growing High Altitude/Long Duration
Contacts via 10-117/Greencube, Q-100, GOLF, etc.




TYPICAL CONFIGURATION — ‘SHACK” COMMON' ¥
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TYPICAL CONFIGURATION — ‘REMOTE’ S.AT.

¥

WAN/LAN

\

CONTROL
CABLE

fcom v Dk et wriic
r (o]

433.000.00
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WHAT IS S.A.T. (CSN TECHNOLGIES)?

W iFi Enabled Complete Solution

* Access Prediction and Satellite Pass Geometry
Complete Rotor and Radio CAT Control
Integrated GPS and USB Interfaces
USB/5V Operation
Standard Yaesu Rotor Interfaces

Comparable Cost to Common Alternatives
* $150-S300
Easily Available and in Broad Use (DX Engineering,

csntechnologies.net

‘Tailored’ for ‘Common’ Icom/Yaesu Satellite Shack
* Alternatives TBD




A Not secure | 192.168.1.206
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S5AT POS
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ADS
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MAX EL
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GP5 STAT

| EEEMRtL |

(search)
Satellite Status S3tHOGS Map OrbTrack

AZ: 108.1° / EL: -58.6%4o
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15:59:22 @ 171.5° (TTGO ©7:56:@9)
16:07:04 @ 79.6° (TTGO 88:83:51)
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7 SATS FM18cs  STAT | GRID |

_CENTER

| Report Status | ¥

PHR 100% 106% ¥ TBW MID ¥ TX PL Off ¥ MAIN USB-DATAY SUB USB-DATA ¥

ACTIVE Mode V/U FM - Voice Repeate

FREQ 145.999 / 437.809 DOP 33Hz / -101Hz B -
Descr Up / Mode Down / Mode
Mode W/U FM - Voice Repeate @ =~ 145.998 437 .888
Mode V APRS 145.825 145.825
Mode V/V FM (crew R1) 145. 208 145.380
Mode V/V FM (crew R2+3) 144 . 498 145.380
VHF-1 Soyuz Communicatiom - 8.008 143.625
IORS Telemetry @.008 437 .880
School Contact Downlink 8.088 437.525
ICARUS Animal-Tracker Exper 9.000 468 .180
Mode V Imaging 2.000 145.300
Mode U - Possibly Voice ©.000 435 .480
Mode U - Imaging 2.88e 437.88e
Suit 3 @.008 139.288
Soyuz-TM and Progress M-1 T 8.080 166.880

— LOG
#

DATE

SAT

CALL

GRID

COMMENT

SCHEDULE | | ABOUT |

| CONTROL || TLE/FREQ DB || ROTATOR || METWORK | | RADIO | [ LOCATION || Q50 LOG || PASS LOG || WINDOW | |



LOSyiaXngaar

AOS: @7:459:32
LOSy @7:55:84

-+ Nour e2:32
| T

L now:21. 550 {

L

EL NOW:9.527 T

ADS: B87:51:48

LOS: @83:08:83 LOS I B83: 62
DUR &8:43 DUR 18:15
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EL-NOW:19.67°

83

955

ADS: -8Bl 51048

LOS: 8510283

DUR 1@:

. IMAX EL:

AD-16 = UmKA 1 (R5485) & I RANGE-A = + AD-27
ADS: B5:84:060 AQS: @8:85:19 AOS: B8:86:00 AOS: @88
LOS: - @3:11:35 LOS: @88:13:56 LOS: 83:12:81 LOS: @8:21:44
DUR: 87:35 DUR @5;:37 DUR 2&:81 DUR 13:32
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AO0S5: @8:19:83

LOS: @s:28:
DUR @g:52
MAX EL: 16.

EL NOW:-52.

ADS5: @8:24:56
LOS: 88:33:13
DUR 88:17

MAX EL: 7.63°

EL Now:-s1.72° T

AD5: @8:25:16
LO0S: @8:35:36
DUR 1@:14

Max EL: 35.11°

EL Now:--e63. 4= T

Changshagaoxin =

ADS: @8:25:37

LOS: @8:31:@3
DUR 85:32
MAX EL: 2.95°

EL NOW:-59.87°% T

MinXs5-2

ADS: 88:38:
LOS: @8:36:
DUR @5:51

MAX EL:

EL NOW:-66.

20717

4@
21

5

S0MP 2b =

AOQS: B5:34:56
LOS: @5:43:27
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1 .8.98°

A T R T

AISTechSat 3 =@

To@8:35:44
ro@8:48:37
DUR ©84:53

P, o et

EL Now:-74.7a° T

[ ematpha = |

ADS: 88:38:13
LOS: @8:43:44
DUR 85:31
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GOMX -1

ADS: @8:41:
LOS: B88:55:
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MAX EL: 32.

EL NOW:-7&.
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LO%:
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14:23
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NOW: -75.

ADS: A7 5518
LO5S: @8:85:81
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EL NOW:-1.43°.T
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 LOCK VFO  CENTER  ADD Report Status ¥

PWR 100% 180% v TBW MID ¥ TX PL Off ¥ MAIN USE-DATA¥ SUB USB-DATA Y

ACTIVE Mode V/U FM - Voice Repeate
FREQ 145.998 F 437.308 Dop 1@lHz / -385Hz

Bl

B Antenna
® A0S
@LOS
< Satellite

dAZ 2378
dEL -346

Descr Up / Mode Down / Mode
Mode V/U FM - Voice Repeate =~~~ = Bt S R
Mode V APRS 145.825 145.825
Mode V/V FM (crew R1) 145, 288 145 . a8
Mode V/V FM (crew R243) 144,456 145 . 588
VHF-1 Soyuz Communication - 2.800 143.625
CHOOSE DISPLAY |(VETIVIIN
IORS Telemetry 2.808 43 — AZIMUTH
School Contact Downlink a.e08 a3
Trarlls Animal-Trarker Fvner (== 1o ] AR
CHOOSE DISPLAY ﬁ ]
— TRACK
NAME 10-117
Satellite Status SatNOGS Map
SAT POS AZ: 239.3° / EL: -34.1°
ANT POS AZ: ©.0° / EL: 0.0°
RANGE 14581.88 Km / 9960.76 Mi
A0S 13:03:08 @ 171.0° (TTGO ©5:04:05)
LOS 14:15:29 @ 23.6° (TTGO 06:16:26)
MAX EL 55.8°
TIME 11/18/2023 ©7:59:04
LAST MSG




Green

- . & Cub
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Breenluhe /S -

ina DubeSat ’ 7 9

2022 Launch - Sapienza University, Rome

* European Space Agency (ESA) Launch Vehicle

Medium Earth Orbit — 4 Hour, i=70deg
*  Provides 70+ Minute Access

* Trans-Continental Contacts

Multiple Daily Visibilities from US, Global

Amateur Packet Payload

* Real Time; Store/Forward P~ 4 hours
* USB, 435.310 MHz e ~ 0 degrees
5500x5500 KM a.s.l.

* Simplex, +/- Doppler
| ~ 70 degrees
* Uplink and Downlink Correction is Critical

* Fall of 2024 — Greencube/10-117 Fails
* https://amsat-uk.org/2024/09/15/greencube-io-117-update/

* ~ 5500KM a.s.| — Top of lower Van Allen Belt — Impacts of SC25



https://amsat-uk.org/2024/09/15/greencube-io-117-update/

Greencube Terminal — by OZ9AAR
Sound Modem - by UZ7HO (ssb.v9)
1200 Baud Packet
Color Coded Message Reporting
* CQ, MyTX, To Me, etc
Contact Quality Statistics
Contact .CSV Export
Live QSO Viewer
Debug and Monitor Logs




Greencube Terminal - by A 0-117] on

Settings  Functions View Option Help

Shortcuts Statistics Station info - 10-117

F:co || F2GRID || FZRR7 Stats e S ‘”E”@‘fblta KN4GDX ' mARE LR . e = =

My own RX: 0 (= FM18cs i e i “OM . weRE RS-BA1 TRaND FILTER
My digipeat success: DD Ya TRANSMIT

My #CQ: 0 (=) LOS: 00-18:53 mA) | M § LA e ' : ( | SF__1) 18 FILTER

" Contact Setuss | "Moo 2o EINKOYQNItY!] | B
Message | in R ARRARRAANNNARAHARARRAA e =

MSG Fi1ges Buce o TLMEE{;E{'E”;HE’;E“"‘ : Rng 8186 km RIT -2077/42077 TONE
ANT

@ scrolitolastline (] Stayontop @ Showcalers  Sat |10-117 ~ i : RioTT

| Time (UTC) [From  [To | Message elay | \deall G e e e OS BKCIN
Greencube [TL\1 EFS;DI}E;F‘EHJD boot= 155;3334;583, “vbat
RUSGH/MM RRR ¥
NFN ENE® - pse for DXCC - LoTd ; i PAMP NOTCH1
KBELTY DM14IL NOTCH2
yATLH coss s x|l call | Gri | TSince | #CQ | Ele
BELTY /M oM143L % NIFN ENGE 80:21 1 31.1
RUSGH/MM WSCBF  RRR 1 KBELTY DM14 80:25 1 50.4°
NERO PI2BR EM@E Texas QSL? 1 AB10C FNE2 00:35 a 16.6°
1
]

WSCBF RUIGH/MM  RR EM38 73! 3 RUSGH,/ MM FK24 Be:42 28.3° DIGISEL
GreenCube ALL [TLM: eps/obc/radic boot-159/8334/583, vbat=8.298v] NSRO EMeo 00:45 53.50

NTAY RUSGH/MM DN13, QsL? 3 X SIGNALING
NIFN PI12BR ENG® - pse for DXCC - LoTwW 2 ( MP-W =|
FG80J 599 EL29 fm Charlie 3 XE1UYS EK19 Be:53 2 62.5° * ¢ . 4 TON/DSQ V5C
RUSGH/MH  ENT2 ¢ WI6K DM14 00:58 e  s5e.8° COMP

RUSGH/MM _RR EM38 73! 3 . ° - - y MEMO
& e oL RIS : e WISV ENS2 91:06 6 30.5 TBW K

Greencube AL [TLh: eps/obc/radio boot-159/8334/503, Vbates. o ks TTEi20 T e1:1s e se.6® H] () _ o

KGeD RUSGH/ MM 3 W3RZ EL29 01:16 1 58.6°
KESA] RUSGH/ MM IL 3 W5CBF EM38 B1:17 a 47.2°

VATLM PI28R g PI2BR FK52 81:25 a 208.2°
ABIOC RUSGH MM NH QsL?

g RLBC‘_FM K.S / KP3V FK78 133 _ o 2 16 .2

> | =«Cumuiative«Calls
KP3V KSENG @n FK73 TU ° 3 N3G M b 39.

KEPAZ Re IN TﬁlmEs Tram c 5 VA7LM Co54 91:53 1 18.7°

KP3v ‘ KE9AJ ENS@ : 32.6°

KSENG 599 EL29 fm Charlie . o
NERD PJlER EWBE} Texas Q5L? KGen CN8g 2 27.9

MICSET

09k - [GreenCube 1

Settings  View Clear monitor  Calibration  About

& [GreenCube 120068 <] [1506 2] 4 DED threshold [~ ;‘“‘“”““““““‘““‘“ [~ Hold pointers

| [pnonty & src:1 src_port:4d destd dest_port 24 len 4o HS_emb|
8297 70 0010 03 4B 42 35 4 54 59 3E B0 44 32 42 53 20 20 47 72 65 G5 BE 43 75 6265 20 20 5354 4F 5245 30 20 20 44 40

PI2BR oc ; N8ICM ENT2 : 27.6° S

ap10cC Aﬁ l e ﬁmet[ : N7AY DN13 : 36.6°

Greencube LI [TL bt » Vbat=8.387V] : 1: [RREEMCUBE] [09:25:14R]

WSCEBF RUSGH/MM RR EM38 73! 3 [priority: 2 src:1 src_port: 58 dest:3 dest_port:29 len:43 RS_em10]

W3RZ RUSGH/MM UR 599 EL29 3 " 8297 740010 03 4E 39 46 4E 3E 5255 39 47 48 2F 4D 4D 2C 20 47 72 65 B5 6E 43 75 62 65 2C 2053 54 4F 52 45 3D 30 20 45 4E
TU 73 Charlie ELI9 VE2PLE : 36302051 5340 3F |

AG2]

gk _ KF2T
DM14IL 5) WCTV
DM14 QSL?
WY DIL " WABCX

S (ea %) H3AVP

ENG® - pse for DXCC - LoTW ) KB2M
EMB8 Texas QSL? ) FGE0J

RU9GH/MM [ 73! TU %) NZMTM

Greencube [TLM: eps/obc/radic boot=159/8334/583, vbat=8.298v] 5 KO4MA

AB10C RUIGH/MM FN42Z NH QSL?

KBELTY FI28R DM147L ) WBLR

N9FN RUIGH/MM  ENG@ Q5L? ) XE2YWH

HR1JBR

Q| [My1X] [MyDP | |- | [Dupe | [NNGHEN [Tnitial |

Digipeateris ON  Soundmodem connected TCP Log disconnected AClog disconnected UTC 29/09/23 13:25:34 UTC .

LN BN R N T N R R

MyCall DestCal [Status [Sentpkis [Sentbyies [Rovdpkts [Revdbytes [RevdFC [CP3 TR [CPSRX [Die

SoundModem

SNEOOORLRELDAINRED




18.04.23 14:30:23.889 W5HRH CQ EL29ft RX:5

18.04.23 14:30:26.250 W5HRH CQ EL29ft RX:5

18.04.23 14:30:35.571 LU4AFTA W5HRH Hi, 599 FF96 Qsl? RX:1
18.04.23 14:30:36.685 Telemetry: eps/obc/radio
boot=157/4363/497, Vbat=8.279V

18.04.23 14:30:42.185 N9ZTS CQ EN82 RX:0

18.04.23 14:30:47.535 FG80J CQ FK96 RX:0

18.04.23 14:30:56.411 W5HRH LU4FTA 599 de Rudy, EL29 RX:5
18.04.23 14:31:02.589 LU4FTA W5HRH ur 599 gso

logged ,LoTW TNX 73!! RX:1

18.04.23 14:31:03.262 KGOD CX1AA R CN88 RX:0

18.04.23 14:31:08.300 LUAFTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:09.581 LUAFTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:21.845 Telemetry: eps/obc/radio
boot=157/4363/497, Vbat=8.298V

18.04.23 14:31:27.632 W5HRH LU4FTA TNX de Rudy EL29 RX:5
18.04.23 14:31:31.135 W5HRH LU4FTA TNX de Rudy EL29 RX:5

Telemetry
90 Sec Interval

France
Calling CQ

Argentina Working
US - W5




Horus Payload is Unique Among High Altitude Balloon Payloads
Majority of Amateur HAB:

~ APRS (Link into -IS via Hundreds of G/Ss, e.g. W4VA-13)
~ WSPR - on various HF bands
Horus — Rare, but Increasing; Often Ride-Share with Science HABs
~ UHF ~ 431-434 MHz
~ 4FSK Modulation
~ Rx via SoundModem -SSB & Reporting via Horus App

All Amateur HAB Methods and Reporting on
amateur.sondehub.org 2



HORUS EXAMPLE CAPTURE

Audio Device:

Sample Rate (Hz):

Input Level (dBFS): -15

Mode:

Baudrate:

Enable Mask Estim.:
Tone Spacing (Hz):
Manual Estim. Limits: [

Stop

SondeHub
Enable SondeHub-Ham Upload:
Callsign:

Lat/Lon:

Altitude:

Antenna:

Radio:

Radio Dial Freq (MHz):

Re-upload Po

%3]

ctra

[17]

p

F1 F2 F3 F4

w
w
[
I
[
I

o
@

SHNR (dB)

Rotator

Amateur UHF

]
File Vie Helf
el @ ) —
O = 2 = X = O
Connect Remote Memory Vioice CW Keyer Scope Set Mode Connect Set Exit
o
ICOM REMOTE CO
a— ]
TRANSMIT|  (BW 75k] (SFT.__ 0] _m
P.AVP N [ On
I TUNER AGC-MID
TUNE 86%

FIL2| | TS-1k —— M;
gy | 39 CUSBTH : 14 1 PBTCLR
1 MONi 431.048.93 i o]
1 BKIN EEE 5 SIMPLEX G20 2

1: BasicvHF UHF 2 @
I 78
i PAMP /o] — W NOTCH1
[1] 10 Z5 E] T00% 50
e - — LI AL I NOTCHZ
I 38 4 COMP 011 E IR 01100 LS 0 a8 144 —_—
LI SWRITE TS 2T 3 = TBW MID 230 T APE
yXea MODE T '—TPF
SSB ow RTTY PSK AM Fiv DV
TN GENE 1 DIGISEL
RF POWER  CW PITCH MEMORY

LI 1 DUP

i MR T SIGNALING
~ MP-W MP-R AB A=B
BTON/DSQ| W50
i COMmP
o AF550L  RFGAIN MEMO GROUP 1 XFC
v A v A I RIT
1 AFC RIT
4 DOWN UP  DOWN UP ~
MIC SET e < §ATX .
SET ¥ MUTE MW MCLR TS CLEAR

11th Gen Intel ® Core™ i5-

Latest Packet (Raw):

Latest Packet (Decoded): &
Last Packet Age:

Callsign Time Latitude Longitude Altitude

09:11:48 38.09048 -76.97656 23145

Bearing

137.7

ks 10dB 86 11400F 2.60GHz

SPECTRUM SCOPE CENTER Grid
T

+5.0k " Clock:  1925MHz
D
Elevation Range (km) s
12.0 105.9 i 04
&EE =
= M
431,044 431,046 431,048 431,050 431,052
i1 ON REF Level VBW  Averaging | MAXHOLD SET
+20.0 dB NAR 2 CLEAR @) Volume: 25% n‘



e Equipment Requirement is Simple

— SDR, or any UHF SSB Receiver
— UHF Antenna — Some Use a Simple % Wave Vertical

— Horus Software for Demodulation and Reporting

 https://github.com/projecthorus
« Watch amateur.sondehub.org for Activity; or Engage Users

e Fine Tune on UHF to Get Signal into Pass Band

— Online Reports are Generally Filter-Center
— Take Advantage of Locations, View Angles, etc.

19



@ sondeHub Amateur X +
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e Tracking on Horus SSB

— 1.5-3KHz Filter

— -8db is Possible
« NOAA RS41, DFM17

— +7 to +8 Lower
Limit
— Narrow FM

e ‘Z0X and ZOW’ Same
Payload with RS41
Platform
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Audio Device:

Sample Rate (Hz):

Input Level (dBFS): -21

GOOD

Mode:

Baudrate:

Enable Mask Estim.:
Tone Spacing (Hz):

Manual Estim. Limi

SondeHub
Enable SondeHub-Ham Upload:

Callsign: KNAGD?
Lat/Lon:
Altitude:
Antenna:
Radio: 1C-9700
Radio Dial Freq (MHz): 432.65

Re-upload Position

Save Settings

SD Card imager 1.7...

Spectra

5]

F1 F2 F3 =3

I
~
~

5
w

®

Position

SNR (dB)

10 Sec Intervals

N

A

40

Latest Packet (Raw):

A

4B018D040E2B2F9BF81C42CEFD94C27C5308CE09890C01000000000000004054 (2.2 dB SHIR)

Latest Packet (Decoded): $$KB3ZOW,1165,14:43:47,39.24278,-74.49571,21372,8,206,9,2.69,2.680.0,0,0.0%2407

Last Packet Age:

Callsign Latitude Longitude

KB3ZOW

Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur
Sondehub Amateur Uploader - Uploaded 1 telemetry packets to Sondehub Amateur

Altitude
14:43:47 39.24278 -74.49571 21372

Bearing

in 0.3 seconds.
in 0.2 second
0.4 seconds.
0.3 seconds.
in 0.1 second:
in 0.2 seconds.
in 0.2 seconds.

78.7

w1

Elevation

289,

Range (km)
288.8

-5.0k

(3

SPECTRUM SCOPE CENTER Grid
1 E

. iO Se‘c
Intervals

ON

432,646 432,648
REF Level VBW
+20.0 dB NAR

432,650

Averaging
2

432652

MAX HOLD
CLEAR

WOUAUN

RS-BA1 Remote Control

1k/ 1048 File Option Help
+ —
5.0k A T w ™ o
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o
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SNR

12:00 12:30 13:00 13:30

== CowboyJohnnyHD

- Per-Receiver Packet Count

. Detalled Data Sets for‘AII_' i
- Tracking Events T

Name\ ‘ Date modified | Type | Size ‘
. KB3ZOW.csv 3/6/2025 10:41 AM OpenOffice.org 1.1 S... 1,553 KB
[ ] KB3ZOW.json 3/6/2025 10:41 AM JSON File 3,431 KB
B KB3zOWkml 3/6/2025 10:41 AM KML File 29 KB

| AP

e

14:30 15:00 15:30

= WIZE == WAITE = Larry GU| = KMAGDX == KDZEAT-3 == KB3ZDX_Car

Larry_GLUI Value: 908
WAZTQI Value: 736
CowboyJohnnyHD Value: 675
KB3Z0X_Car Value: 654
WJz2B Value: 581

KNA4GDX Value: 241

KDZEAT-3 Value: 12




uploaderuploader_callsign software_name software_version frequency

O0KN4GDX
OLarry_GUI
OLarry_GUI
OWA2TQI
OLarry GUI
0KNAGDX
OLarry GUI
OWA2TQI
OLarry GUI
0KN4GDX
OWA2TQI
OWA2TQI
Olarry_GUI
OWA2TQI
OLarry GUI
OLarry GUI
OLarry GUI
OWA2TQI
OLarry GUI
0KN4GDX
OWA2TQI
0KN4GDX

File  Edit  View W &
[{"software_name": "Horus-GUI", "software_version": "@.3.18", "uploader_callsign": "Larry_GUI",
“uploader_position": "43.72122,-71.349599", “"uploader_radio": "Horus-GUI v@©.3.1@ SDR",
“uploader_antenna”: "", "time_received": "2025-03-06T11:49:22.2996957", "datetime":
"2025-03-86T11:49:19.000000Z", "payload_callsign": "KB3ZOW", "frame": 312, "lat":
37.983150482177734, "lon": -75.6196517944336, "alt": 713, "temp": 33, "sats": 207, "batt":
2.823529411764706, "snr": 12.035046577453613, "frequency": 432.651401, "raw":
"4B0138016B3113BFEE1742433D97C2C90231CF2190E200000000000P0PGBDB3F", "modulation™: "Horus Binary
v2", "baud_rate": 100, "ascent_rate": 2.32, "ext_temperature": 0.0, "ext_humidity": @,
"ext_pressure": 8.8, "user-agent": "Amazon CloudFront", “"position":
"37.983150482177734,-75.6196517944336", "upload_time": "2025-83-06T11:49:26.640867",
“uploader_alt": ©.8}, {"software_name": "Horus-GUI", "software_version": "@.3.10",
"uploader_callsign": "Larry_GUI", "uploader_position": "43.72122,-71.349599", "uploader_radio":
"Horus-GUI ve.3.1@ SDR", "uploader_antenna": "", "time_received": "2025-083-06T11:49:42.248836Z",
"datetime": "2025-03-06T11:49:39.000000Z", "payload_callsign": "KB3ZOW", "frame": 314, "lat":
37.98103332519531, "lon": -75.61760711669922, "alt": 768, "temp": 33, "sats": 207, "batt":
2.823529411764706, “"snr": 16.361448287963867, "frequency": 432.651395, “"raw":
"4B013A910B312794EC1742373C97C2F80231CF2190B40000000000000000938B", "modulation™: "Horus Binary
v2", “"baud_rate": 108, "ascent_rate": 1.8, “"ext_temperature”: 0.0, "ext_humidity": @,
“ext_pressure”: 0.8, “"user-agent”: "Amazon CloudFront"”, "position":
"37.98103332519531,-75.61760711669922", "upload_time": "2025-83-06T11:49:44.882485",
"uploader_alt": .0}, {"software_name": "Horus-GUI", "software_version": "@.3.1e",
"uploader_callsign": "Larry_GUI", "uploader_position": "43.72122,-71.349599", "uploader_radio":
"Horus-GUI v@.3.1@ SDR", "uploader_antenna": "", "time_received": "20625-83-06T11:49:52.161403Z",
"datetime": "2025-83-06T11:49:47.000000Z", “"payload_callsign": "KB3ZOW", "frame": 315, "lat":
37.980003356933594, "lon": -75.61652374267578, "alt": 809, "temp": 33, “"sats": 206, "batt":
2.823529411764706, “snr": 8.795222282409668, "frequency": 432.651383, "raw":
"4B013B016B312F86EB1742A93B97C229032FCE21966 E91", "modulation™: “Horus Binary
v2", "baud_rate": 100, "ascent_rate": 0.96, "ext_temperature": 0.0, "ext_humidity": e,
"ext_pressure": 8.0, "user-agent": "Amazon CloudFront", "position":
"37.980003356933594,-75.61652374267578", "upload_time": "2025-83-86T11:49:55.197351",
modulation haud_rate [snr rssi uploader_position
432.651477 Horus Binary v2 100 3.04446196556091 38.78,-77.77
432.652344 Horus Binary v2 100 .66642332077026
432.652344 Horus Binary v2 100 8.6094388961792
Horus Binary v2 100| -0.714967429637909
432.652321 Horus Binary v2 100 12.5174551010132
432.651512 Horus Binary v2 100 -1.83791601657867
432.652367 Horus Binary v2 100 9.05009555816¢
Horus Binary v2 100 -5.15201902389526
432.652397 Horus Binary v2 100 9.67135524749756
432.651506 Horus Binary v2 100 -5.19035148620606
Horus Binary v2 100 -1.62985289096832
Horus Binary v2 100 -2.16397929191589
432.652367 Horus Binary v2 100 11.6862154006958
Horus Binary v2 100 -1.39530813694
432.652367 Horus Binary v2 100 11.9804372787476
432.652338Horus Binary v2 100 4.87109136581421 43.72122,-71.349!
432.652344 Horus Binary v2 100 14.7761087417603 43.72122,-71.349!
Horus Binary v2 100 -3.16878771781921 39.9277,-74.9826
432.652408 Horus Binary v2 100 14.0872278213501 43.72122,-71.349!
432.6515 Horus Binary v2 100 -6.08585023880005 38.78,-77.77
Horus Binary v2 100 1039092540741 39.9277,-74.9826
432.651506 Horus Binary v2 100 676802277565 38.78,-717.77

Horus-GUI
Horus-GUI
Horus-GUl
Horus-GUI1
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI
Horus-GUI

0.3.15
0.3.10
0.3.10
0.3.13
0.3.10
0.3.15
0.3.10
0.3.13
0.3.10
0.3.15
0.3.13
0.3.13
0.3.10
0.3.13
0.3.10
0.3.10
0.3.10
0.3.13
0.3.10
0.3.15
0.3.13

39.9277,-74.9826
38.78,-77.77

39.9277,-74.982
43.72122,-71.34
38.78,-71.77

39.9277,-14.9826
39.9277,-714.9826

6
9!

39.9277,-74.9826

€3

43.72122,-71.349599
43:72122,-71.349599

43.72122,-71.349599
43.72122,-71.349599

599

43.72122,-71.349599

43.72122,-71.349599

5!
5

59

Name Date modified lype Size

B KB3ZOW.csv

3/6/2025 10:41 AM OpenOffice.org 1.1 S... 1,553 KB
B KB3ZOW,json 3/6/2025 10:41 AM JSON File 3,431 KB
. KB3ZOW kml 3/6/2025 10:41 AM KML File 29 KB

k?xml1 version="1.8" encoding="UTF-8"?2>
<kml xmlns:kml="http://www.opengis.net/kml/2.2">
<Document>
<Folder id="sonde">
<name>2e825-83-86T11:49:18.78929000 KB3ZOW</name>
<description>Flight Path</description>
<Placemark id="FlightPath">
<name>2825-83-86T11:49:18.789080@ KB3ZOW</name>
<visibility>1</visibility>
<Style><LineStyle>
<color>aaffffff</color>
<width>2.0</width>
</LineStyle>
<PolyStyle>
<color>20888808</color>
<fill>1</fill>
<outline>l1</outline>
</PolyStyle></Style>
<LineString>
<extrude>l</extrude>
<altitudeMode>absolute</altitudeMode>
<coordinates>
-75.619652,37.983150,713.0
-75.617607,37.981©33,760.0
-75.616524,37.980003,809.0
-75.613434,37.977676,854 .0
-75.612755,37.976814,922.0
-75.611427,37.976345,904.0

e e Py
uploader_antenna uploader_radio ime_received raw

Vertical Base AmaterHorus-GUI v0.3.15 IC-970#2025-03-06T12:41:13.»4B0131020C2907D6301942019896C263186DCF1B8FBEO000000000000000E528
Horus-GUI v0.3.10 SDR  [2025-03-06T12:41:22»4B0132020C2913EE321942739A96C272186ECE1B906C000000000000000089D8
Horus-GUI v0.3.10 SDR  [2025-03-06T12:41:31»4B0133020C291B01361942A39996C27E186CCD1B8FDEO00000000000000017EL]
Horus-GUI v0.3.13 SDR++[2025-03-06T12:41:33»4B0133020C291B801361942A39996C27E186CCD1B8FDEO00000000000000017EL
Horus-GUI v0.3.10 SDR  [2025-03-06T12:40:52 »4B0130020C282FC02B19426C9CI96C22A1869681B8E7800000000000000000E66
Vertical Base Amate Horus-GUI v0.3.15 IC-970#2025-03-06T12:42:14 »4B0136020C2A0A6E401942ED9 2EB1870CF1B8FD400000000000000001764
Horus-GUI v0.3.10 SDR  [2025-03-06T12:42:22 »4B0137020C2A136D4219425C9696C2EB186CCE1B90C400000000000000009971)
Horus-GUI v0.3.13 SDR++[2025-03-06T12:42:15»4B0136020C2A0A6E401942ED9696 C2EB1870CF1B8FD400000000000000001764
Horus-GUI v0.3.10 SDR  [2025-03-06T12:42:13»4B0136020C2A0A6E401942ED9696C2EB1870CF1B8FD400000000000000001764
Vertical Base Amate Horus-GUI v0.3.15 IC-970#»2025-03-06T12:42:23 »4B0137020C2A136D4219425C9696C2EB186 CCE1B90C400000000000000009970)
5/8 vert 50" high Horus-GUI v0.3.13 SDR++[2025-03-06T12:42:24»4B0137020C2A136D4219425C9696C2EB186CCE1B90C400000000000000009970
5/8 vert 50" high Horus-GUI v0.3.13 SDR++[2025-03-06T12:42:34»4B0138020C2A1DEF441942A69596 C2E7186ECF1B8FD6000000000000000042D4
Horus-GUI v0.3.10 SDR  [2025-03-06T12:42:32 »4B0138020C2A1DEF441942A69596 C2E7186ECF1B3FD6000000000000000042D4
Horus-GUI v0.3.13 SDR++[2025-03-06T12:42:44»4B0139020C2A2504481942DD9496C20A196 BCE1B90FC00000000000000007A24
Horus-GUI v0.3.10 SDR  [2025-03-06T12:42:42 »4B0139020C2A2504481942DD9496C20A196 BCE1B90FC00000000000000007A24
Horus-GUI v0.3.10 SDR  [2025-03-06T12:41:42»4B0134020C292713381942199996C293186D6B1B8E4C0100000000000000E3F9

Horus-GUI v0.3.10 SDR  [2025-03-06T12 2+4B0135020C292F3A3B1942469896C2B1186E6A1B90B600000000000000009E78
Horus-GUI v0.3.13 SDR++[2025-03-06T12:43:14»4B013B020C2B07934F1942D19296C24C196F6A1A8F8800000000000000001D9A
Horus-GUI v0.3.10 SDR  [2025-03-06T12:43:12»4B013B020C2B07934F1942D19296C24C196F6A1A8F8800000000000000001D9A
Vertical Base Amate Horus-GUI v0.3.15 IC-970#2025-03-06T12:42:53 »4B013A020C2A310000000000000000000000641B8F000000000000000000FCE5

5/8 vert 50" high Horus-GUI v0.3.13 SDR++[2025-03-06T12:42:53»4B013A020C2A310000000000000000000000641B8F000000000000000000FC65

Vertical Base AmateHorus-GUI v0.3.15 IC-970#2025-03-06T12:42:33 »4B0138020C2A1DEF441942A69596 C2E7186ECF1B3FD6000000000000000042D4

5/8 vert 50 high

5/8 vert 50" high

5/8 vert 50" high

5/8 vert 50" high
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