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This paper proposes a flexible and efficient implementation of the two-dimensional N-point Discrete Cosine Transform (DCT) for the High Efficiency Video Coding (HEVC) standard. The DCT is implemented through the Walsh-Hadamard Transform (WHT) followed by Givens rotations. This scheme is exploited to derive an adaptive algorithm, which allows to compute four different approximations ranging from the complete DCT to the WHT, by selectively skipping some rotations. The work shows the statistical analysis of the DCT usage and derives a pre-computation mechanism to adaptively skip rotations. Each approximation, referred to as operating mode, is characterized by a large saving of operations, at the expense of very small quality loss. Then, two 2D-DCT architectures are proposed: the first one is totally unfolded while the second one is folded. The two designs are finally synthesized with a 90-nm standard-cell library for a clock frequency of 250 MHz. Both architectures support real-time processing of 8K UHD video sequences at 64 and 26 fps respectively and show higher throughput and lower gate count compared to state-of-art implementations. Moreover, power saving ranging from 28% to 56% can be achieved by working within the proposed operating modes.
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				Abstract

				This paper proposes a flexible and efficient implementation of the two-dimensional N-point Discrete Cosine Transform (DCT) for the High Efficiency Video Coding (HEVC) standard. The DCT is implemented through the Walsh-Hadamard Transform (WHT) followed by Givens rotations. This scheme is exploited to derive an adaptive algorithm, which allows to compute four different approximations ranging from the complete DCT to the WHT, by selectively skipping some rotations. The work shows the statistical analysis of the DCT usage and derives a pre-computation mechanism to adaptively skip rotations. Each approximation, referred to as operating mode, is characterized by a large saving of operations, at the expense of very small quality loss. Then, two 2D-DCT architectures are proposed: the first one is totally unfolded while the second one is folded. The two designs are finally synthesized with a 90-nm standard-cell library for a clock frequency of 250 MHz. Both architectures support real-time processing of 8K UHD video sequences at 64 and 26 fps respectively and show higher throughput and lower gate count compared to state-of-art implementations. Moreover, power saving ranging from 28% to 56% can be achieved by working within the proposed operating modes.
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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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