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The next generation of Global Navigation Satellite Systems (GNSS), such as Galileo [1] and GPS modernization [2], will use signals with equal code and bit periods, which will introduce a potential bit sign transition in each segment of the received signal processed in the acquisition block. The presence of bit sign transitions in the data record is a critical aspect in all the acquisition methods where the data are processed in blocks, like the fast acquisition method based on Fast Fourier Transformation (FFT) where the bit sign transition could occur in any position within the data block. A bit sign transition occurring within an integration time causes a splitting of the main peak of the Cross Ambiguity Function (CAF) into two smaller lobes along the Doppler shift axis, which causes a great performance degradation of the acquisition system [3]. In this paper an innovative two steps acquisition algorithm is proposed to mitigate the CAF peak splitting effect caused by the presence of bit sign transitions in the signal segments, which fits the requirements of the new generation of GNSS signals. The bit sign transition problem is described in detail in this paper and the CAF peak splitting effect dependent on the bit sign transition position in the signal segment is also clearly explained. It is able to prove that the presence of bit sign transition does not destroy the information on the presence of the satellite in view, but it introduces an erroneous Doppler frequency shift estimation. When the proposed two steps acquisition technique is adopted in the signal acquisition in presence of bit sign transitions, it could overcome the CAF peak splitting effect due to the presence of bit sign transitions and provide improved performance in comparison with the classical fast acquisition scheme. In order to validate the proposed technique, simulation campaigns have been performed on the simulated Galileo Open Service (OS) BOC 1,1 signals to evaluate the performances in terms of histograms of the estimated Doppler shift and code phase delay, Receiver Operative Characteristics (ROC) and Signal to Noise Ratio (SNR) curves. The simulation results show that the proposed two steps acquisition method provides superior performance over the classical fast acquisition approach, which prove the advantages of the proposed technique and consolidate its validity and effectiveness to solve the CAF peak splitting problem in presence of bit sign transitions.



A two-steps GNSS acquisition algorithm / Sun, Kewen; LO PRESTI, Letizia. - STAMPA. - (2009), pp. 3156-3164. (Intervento presentato al  convegno ION -  GNSS 2009 tenutosi a Savannah, Georgia, U.S.A. nel 22-25 September, 2009).
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				Abstract

				The next generation of Global Navigation Satellite Systems (GNSS), such as Galileo [1] and GPS modernization [2], will use signals with equal code and bit periods, which will introduce a potential bit sign transition in each segment of the received signal processed in the acquisition block. The presence of bit sign transitions in the data record is a critical aspect in all the acquisition methods where the data are processed in blocks, like the fast acquisition method based on Fast Fourier Transformation (FFT) where the bit sign transition could occur in any position within the data block. A bit sign transition occurring within an integration time causes a splitting of the main peak of the Cross Ambiguity Function (CAF) into two smaller lobes along the Doppler shift axis, which causes a great performance degradation of the acquisition system [3]. In this paper an innovative two steps acquisition algorithm is proposed to mitigate the CAF peak splitting effect caused by the presence of bit sign transitions in the signal segments, which fits the requirements of the new generation of GNSS signals. The bit sign transition problem is described in detail in this paper and the CAF peak splitting effect dependent on the bit sign transition position in the signal segment is also clearly explained. It is able to prove that the presence of bit sign transition does not destroy the information on the presence of the satellite in view, but it introduces an erroneous Doppler frequency shift estimation. When the proposed two steps acquisition technique is adopted in the signal acquisition in presence of bit sign transitions, it could overcome the CAF peak splitting effect due to the presence of bit sign transitions and provide improved performance in comparison with the classical fast acquisition scheme. In order to validate the proposed technique, simulation campaigns have been performed on the simulated Galileo Open Service (OS) BOC 1,1 signals to evaluate the performances in terms of histograms of the estimated Doppler shift and code phase delay, Receiver Operative Characteristics (ROC) and Signal to Noise Ratio (SNR) curves. The simulation results show that the proposed two steps acquisition method provides superior performance over the classical fast acquisition approach, which prove the advantages of the proposed technique and consolidate its validity and effectiveness to solve the CAF peak splitting problem in presence of bit sign transitions.
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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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