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1. INTRODUCTION AND 4. METHODOLOGY 5. RESULTS AND DEMO

MOTIVATION

6. EMPHASIZED RESULT AND

DISCUSSION

= To ensure that the scintillation index computation did not affect = We created and deployed an interactive, online
| o | _ the normal datalogging software, parallelization was dashboard that provides visualization of scintillation ) o :

* lonospheric scintillation has been historically implemented via the POSIX C library. dices. The scintillation dashboard provides a helpful
measured by relatively expensive and specialized display of system health and can also be used
receivers. ThIS_ s due, In great part, to their ability to = For each GNSS satellite, the S, index is calculated over a = The dashboard support real-time visualization, showing as an educational tool.

Sample Inte_nSIt_y and phase measurements from mOVing 1-minute window of Signal intenSity data as the the last 48 hours worth of data. The site updates every = As shown in Table 1, onboard processing can
Sloﬁal Na\I/_lgatlon Sate(Ijh]’E%SI);stem (GNSS) signals at standard deviation of the signal’s power divided by its mean [3]: minute, allowing accurate tracking of ionospheric events significantly reduce the bandwidth required
'gh sampling rates and fidellty. as they are happening. for scintillation monitoring by only transmitting

- The hiah cost of th fassional arade tools h V{2 —(I)2 | o D the processed indices. In the case of Internet of
"m't.(:d th: deploylr:len? c:f”a:_rays sc;lr_]ttlllgtlon either aggregated over time (Figure 3), individual by small enough to be transmitted by most standard
coverage remains sparse over many regions of the = The computed values are then moved to a comma separated (Figure 5) cellular plans.

value (CSV) file, along with elevation, azimuth, SVID, and
number of samples.

world.

S, Time Series (Click on a point to view satellite details)

Compressed :
Binary Raw Data Real-Time Data

= ScintPi is a low-cost multi-constellation, dual-

frequency scintillation and total electron content * Onboard software syncs the CSV files from the ScintPi to 2.4 GB 4.5 MB
(TEC) monitor [1]. It is an easy to install and maintain cloud-based Azure blob storage, deleting older files to not
alternative developed by UT Dallas UARS lab for over-accumulate. Table 1. Comparison of the average bandwidth

per day needed to transmit full raw data versus
only the real-time computed indices.

7. CONCLUSIONS

educational and research initiatives. |
= A web visualization application was created using the Python

plotly Dash framework deployed on Azure web services.

= Previous studies demonstrated the potential of
ScintPi monitors for use in autonomous, solar-
powered stations [2]. Applications of the station,

= Figure 2 summarizes the overall workflow in a flow chart.

however, were limited by the high bandwidth Figure 3. Plot of S, indices over the last 24 hours for the test " Objective 1: Our results demonstrated that the
requirement of the receivers (several GB/day). station located at UTD. Raspberry Pi is capable of processing real-time
f \ . . . . . . .
i | | | | Init GNSS S 0 0 scintillation |n§hc_es,.reducmg th_e bandwidth
(1) deployment of scintillation monitors at locations | sseler e o GB per day to only a few MB.
with limited internet availability and (2) delivery of v | Fevation v Time
scintillation measurements in real time. - ~ . | = Objective 2: We have deployed a demonstration
: f a real-time scintillation monitoring dashboard
Start Data File O
2, PROJ ECT OBJ ECTlVES L ) for the test station in Dallas. The web-based
o application shows S, indices for all satellites in
Presented here is a student-led project with the V S view and updates every minute.
- - ST 4 p 4 N | =
following main objectives: Collect Raw -> Compute S, U - . e ) 1o A | -
Objective 1: Compute scintillation indices in real- GNSS Data Index (60s) - @ results contribute (1) to advancing our ability
pjective 1. Lomp \- / \- / Es 4 Plot of S, ind d locational data for a sinale to deploy ScintPi monitors in locations where
tlme within the sm_gle-l_ooard_ computer (Raspberry ' v s;?eljl:.ife - POt 0T 94 INCICES and focational data 1or a sing internet is limited and (2) to early assessments
Pi) used by the ScintPi monitors. " - - N ' of scintillation events.
T _ . : N Inary riles Save Log as
Objec_tlve 2: Create a real-tlrnelwsuallzatlon tool Sent to Server* CSV - Future work seeks to expand the real-time
to assist space weather monitoring and early \- J \ Y ducts by | i time TEC
detection of scintillation events. v proguets by ihcorporating rea-time
observations, phase scintillation indices, and
3 |NSTRUMENTAT|ON ( Sync New h expanding the real-time service to other stations.
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Figure 2. Flow chart of real-time scintillation monitoring and
visualization pipeline.

Figure 1. ScintPi
3.0 scintillation
monitor [1] used In
this project. Cost of
parts: ~600 USD.
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