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The project

Italian project founded by PNRA with international partners
Objective: improve quality of GNSS position solution in polar regions

Demonstrator, able to assess the corruption induced by ionospheric
propagation on GNSS signals and to share data and results

by means of a federated cloud infrastructure s R
. . o . . POLITD Paltecnico di Torino
lonosphere monitoring stations installed in ISMB ftut Superioe MariBoela

ALY

two Antarctica stations: EACF (Brazil), SANAE 1V (South Africa)
— Professional lonosphere monitoring GNSS receiver

— GNSS signal acquisition system
and software radio receiver in collaboration with
the Joint Research Centre (JRC)
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A federated cloud infrastructure 'ﬁmﬁgﬂ 9.
(nodes in Brazil, South-Africa, Italy)

CANSA
South Mrica National
Space Agency

SOUTH AFRICA

— To efficiently share data and results

- " SANAE IV Station
A'demonstrator, running ;“N‘?[;gg]rﬁ'gﬂ C T .

processors on collected data i




Scientific Rationale
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Solar Wind-Magnetosphere coupling causes

turbulences of the ionosphere
Gradients of the electron density =
DEMEGRAPE

Large range of spatial and temporal scales



The activities in Antarctica
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First expedition: EACF

Estacdo Antdrtica Comandante Ferraz, King George Island, South S



Second expedition: SANAE IV

Queen Maud Land Region of Eastern Antarctica
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The activities in Italy, Brazil, South Africa
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The Cloud computing advantages for Antarctic sciences

Keep the intellectual property of the owners’ data and software

Reduce time machines consuming

Optimize data transmission and storage requirements

Allow to run the software where data are stored without moving the data

Brazil
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The DemoGRAPE software handled by the Federated Cloud

Comandante Ferraz
GBSC - occurrence of 54, >0.1
10-13 November 2015
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DemoGRAPE observations of scintillation events
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1 January 2016 - SANAE IV
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SigmaPhi index

1 January 2016 - SANAE IV
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The Demo

DemoGRAPE Project
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Project Partners
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Started yesterday at 3:17 pm

Processor Configuration Environment

Processor ID Command
024bf56c0624

Hostname Domain Name
simple_latest N/
DemoGRAPE & ACCOUNTS @ DEMOGRAPE PROJECT

+f PROCESSORLAUNCHER ~ #§ PROCESSORS = [3] DATAVIEWER

intemal  22/tc] E - - s -

Port Configurat|

Processes

uip

Launched Processors admin

Node Name Image Status Created Actions

dmg_it simple_latest_admin 130.192.85.188:5000/simple-latest Up 18 hours 2 -1515:56:08 +0200 Q
dmg_br alpha_latest_admin 130.192.85.188:5000/alpha:lat Up 2 seconds

dmg_sa ple_latesi_admin 130.192.85.188:5000/simple:latest Up 44 seconds




Final Remarks

DemoGRAPE has introduced an original approach to do science in remote sites

Proposing the use of SDR to monitor high latitudes ionosphere to:
O Reduce the costs
O To access raw data to reprocess the acquisitions

* Proposing the Federated Cloud approach to:
O Keep the data and software IPR
O Facilitate the data and software sharing
O Facilitate the data transmission and storage

* Proposing the simultaneous use of SDR and Professional receivers to test the
respective performances

e Proposing a multi-constellation GNSS monitoring of the Antarctic ionosphere
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Final Workshop - 8 November 2016 @ JRC (Ispra, Italy)

DemoGRAPE workshop will present the results achieved by the project to collect
feedbacks and to delineate the actual scientific advancement in the field.

The event is free of charge but registration is required. Information and registration
at: www.demogrape.net

DEM WGRAPE
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Dr. Lucilla Atfonsi
Project Coordinator
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