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This paper concerns the drag-free and attitude control (DFAC) of the European Gravity field and steady-state Ocean Circulation
Explorer satellite (GOCE), during the science phase. GOCE aims to determine the Earth’s gravity field with high accuracy and
spatial resolution, through complementary space techniques such as gravity gradiometry and precise orbit determination. Both
techniques rely on accurate attitude and drag-free control, especially in the gradiometer measurement bandwidth (5–100mHz),
where non-gravitational forces must be counteracted down to micronewton, and spacecraft attitude must track the local orbital
reference frame with micro-radian accuracy. DFAC aims to enable the gravity gradiometer to operate so as to determine the
Earth’s gravity field especially in the so-called measurement bandwidth (5–100mHz), making use of ion and micro-thruster
actuators. The DFAC unit has been designed entirely on a simplified discrete-time model (Embedded Model) derived from the
fine dynamics of the spacecraft and its environment; the relevant control algorithms are implemented and tuned around the
Embedded Model, which is the core of the control unit. The DFAC has been tested against uncertainties in spacecraft and
environment and its code has been the preliminary model for final code development. The DFAC assumes an all-propulsion
command authority, partly abandoned by the actual GOCE control system because of electric micro-propulsion not being fully
developed. Since all-propulsion authority is expected to be imperative for future scientific and observation missions, design and
simulated results are believed to be of interest to the space community.
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Explorer satellite (GOCE), during the science phase. GOCE aims to determine the Earth’s gravity field with high accuracy and
spatial resolution, through complementary space techniques such as gravity gradiometry and precise orbit determination. Both
techniques rely on accurate attitude and drag-free control, especially in the gradiometer measurement bandwidth (5–100mHz),
where non-gravitational forces must be counteracted down to micronewton, and spacecraft attitude must track the local orbital
reference frame with micro-radian accuracy. DFAC aims to enable the gravity gradiometer to operate so as to determine the
Earth’s gravity field especially in the so-called measurement bandwidth (5–100mHz), making use of ion and micro-thruster
actuators. The DFAC unit has been designed entirely on a simplified discrete-time model (Embedded Model) derived from the
fine dynamics of the spacecraft and its environment; the relevant control algorithms are implemented and tuned around the
Embedded Model, which is the core of the control unit. The DFAC has been tested against uncertainties in spacecraft and
environment and its code has been the preliminary model for final code development. The DFAC assumes an all-propulsion
command authority, partly abandoned by the actual GOCE control system because of electric micro-propulsion not being fully
developed. Since all-propulsion authority is expected to be imperative for future scientific and observation missions, design and
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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