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® Eack 1 Computer

® 2 versions ost version

* All tied together into a networ
®* Data analysis for science objectives PLUS
S ® Each station is a personal propagation monitor
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* Solar-

® Provide ham:s

* Advance scientific understanding c ionosphere & magnetosphere




°lo

. Spordl :

® lonospheric movem 5, upper level lows, volcanic
’ ’

eruptions, polar vortex, etc., etc.; energy transfer between troposphere
and ionosphere
Y. Improved accuracy of ionosphere models /
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e it clearly

with ¢ oscillator

® By using 2 ¢ dy polarization

®* There are many other things that move the ionosphere around

® E.g., solar eclipse, solar flares, geomagnetic storms, etc.

® Want to find and characterize these




PSWS NETWORK, TOP LEVEL — PHASE 1

* Station locations are just
examples. Emphasis is on
North America, but users
in other locations are also
welcome

e Database will be at

University of Alabama for
Phase 1
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Goal is to have hundreds of these operating
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clones
Internet

Space Weather Network

q
\ I \—Y—/ Multiple sites
@

Initially at UA

/ At your house, school, university, etc.



\3 WHAT IS IN THE TANGERINE SDR?

A TangerineSDR consists of:

Data Engine — A/D converter and FPGA

Single Board Computer (Odroid N2 4GB RAM)

* Connected together by a gigabit switch
(optional) — highly accurate clock; magnetometer

PORT O PORT 1
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\l GPSDO
o )
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1 FPGA

Data

Engine 3 port GB switch

Magnetometer

TangerineSDR







Internet

Mainctl — written in C
Handles commands from local web

server
3 port GB switch * Handles high speed data feed from DE

(UDP)
* Saves data in Digital RF format
* Decodes FT8 & WSPR signals
* Manages uploads to Central Control

O system Local Browser-based Ul “Web
* |nterfaces to GNURadio

Controller”
* Spawn subprocesses to run DRF, FFT, (running flask, flask-
FT8, WSPR, data uploading WTForms)

\ I

/) Local USB HD

RAMdisk




oload

o ours, then upload on
reques J

* FIREHOSE: 2 submodes: Continuous transfer to local supercomputer or

remote server(with throttling)

® Propagation Monitoring: decode of FT8 and WSPR on up to 8 ban 5/0

each (total capacity is TBD), every 1 to 2 minutes
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HANDLING COLLECTED DATA

TangerineSDR

On Request 1/Q

Ringbuffer Data

|/Q S =~ Once/min.

Snapshotter

_

Local Propagation Ve
Data (e.g., FT8,
WSPR)

I/Q  High speed continuous (once started)

- Once per minute
\ decodmg T

UA and CWRU are working together towards
compatibility between TangerineSDR and the
CWRU low-cost receiver.

Space Weather
Network Central
Control (at UA)

\ ‘

Upload spots to
PSKReporter &
WSPRNet

>

OR

Firehose




s

a Space Weather Network Planned software
includes:
* Django
Internet NG elcry
* RabbitMQ
l / * MariaDB

User Data Cross- Data Bulk

/D Accounts Reference Storage




account

angerine

e to Central

® Start collectine

® You can also do Local Propagation Analysis at the same
time if you wish /]




aded; or

uplc boandwidth

® Data save
® Spectrum data to be Digital RF (HDF5) format

® Science users can run analyses; anyone can download data
® Local propagation reports via FT8, WSPR
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This example uses FlexRadio with GPSDO & SpectrumLab
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WWYV at 4.999
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Matlab heatmap

Excel line plot

Freq.
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Units are ~ 45
millihertz
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STATUS — 9/2/2020

integration
Major Software sub-modules for PSWS designed concept coded initial unit test build-out full unit test test user acceptance test

Tangerine Local Host (LH)
User Interf E
ser Interface

'mainct!’ interface to DE

Ringbuffer data storage subsystem 00Ma V
b Win

Snapshotter FFT X
/ ! L
Continuous Upload ('Firehose-R') mo - / g- eeBay

NORTH DAKOTA LoV R DL
Firehose-L (supercomputer interface @ \;9:
FT8 decode/upload

WSPR decode /upload 4B % OUTHDAKOTA
HI AU
Heartbeat & on-demand uploader % / Ch Dctmu

Central Control System/Databa: g ; NEBRASKA

United States
of America

Tool/web framework selection

MISSOURY
User Interface
KENTUCKY VRGN
Account Management IRGIMIA

User Profile Management GV 4 {@2 OKLAHOMA T ARKANSAS r@\.c SEE NORTH CAROLMA
Data Inbounding /Storage /cross-ref fMonitor' ABA4EJ Loc EM63f x) X ' (é? ? % @ v} SOUTH CAROLINA
Superuser Controls Frequency: 14.075 MHz (20m) v @%‘ GEORGIA

Data Analysis Using: TAPR TangerineSDR FT8 V 1.0 N Q ‘Qon" s

Antenna: Hexbeam T
Show transmitter distance chart \

Last report: VA3ZB Moty o M Nassau
at Wed, 02 Sep 2020 18:26:15 GMT @

\
Statistics — Comments to Philip Gladstone — Online discussions — Reception records: 14,610,565,299 (241/sec) — Hosting by Fas!
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WHY PARTICIPATE?

®*Be part of new science

®* Compete for wallpaper

*PSWS is planned to provide ongoing propagation
monitoring at your location with multiband FT8, WSPR,

etc., efc.






