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Abstract: A novel high throughput and scalable unified architecture for the computation of the transform
operations in video codecs for advanced standards is presented in this paper. This structure can be used as
a hardware accelerator in modern embedded systems to efficiently compute all the two-dimensional 4 x 4
and 2 x 2 transforms of the H.264/AVC standard. Moreover, its highly flexible design and hardware
efficiency allows it to be easily scaled in terms of performance and hardware cost to meet the specific
requirements of any given video coding application. Experimental results obtained using a Xilinx Virtex-5
FPGA demonstrated the superior performance and hardware efficiency levels provided by the proposed
structure, which presents a throughput per unit of area relatively higher than other similar recently
published designs targeting the H.264/AVC standard. Such results also showed that, when integrated in a
multi-core embedded system, this architecture provides speedup factors of about 120x concerning pure
software implementations of the transform algorithms, therefore allowing the computation, in real-time, of
all the above mentioned transforms for Ultra High Definition Video (UHDV) sequences (4,320 x 7,680 @ 30
fps).

Author Keywords: Video coding; H.264/AVC; Unified transform; Scalable architecture; Systolic array; FPGA
Reprint Address: Dias, T (reprint author) - IST TU Lisbon, INESC ID Lisbon, ISEL PI Lisbon, Rua Conselheiro
Emidio Navarro 1, P-1959007 Lisbon, Portugal

Addresses:

[1] IST TU Lisbon, INESC ID Lisbon, ISEL PI Lisbon, P-1959007 Lisbon, Portugal

[2] Univ Las Palmas GC, IUMA, Las Palmas Gran Canaria 35017, Spain

[3] IST TU Lisbon, INESC ID Lisbon, P-1000029 Lisbon, Portugal

E-mail Addresses: mdsilveira@fc.ul.pt

Funding:
Funding Agency Grant Number
PTDC/EEA-
Fundacio para a Ciéncia e a Tecnologia (FCT) ELC/113999/2009

PEst-OE/EEI/LA0021/2011

Programa de apoio a formacdo avangada de docentes do Ensino Superior

Politécnico (PROTEC) program funds SFRH/PROTEC/50152/2009

Spanish Government TEC2011-28666-C04-04

Program of the HIPEAC European Network of Excellence

Publisher: Springer/Plenum Publishers
Publisher Address: 233 Spring ST, New York, NY 10013 USA
ISSN: 0885-7458

Citation: DIAS, Tiago; LOPEZ, Sebastian, ROMA, Nuno; SOUSA, Leonel - Scalable Unified Transform
Architecture for Advanced Video Coding Embedded Systems. International Journal of Parallel Programming.
ISSN 0885-7458. Vol. 41, nr 2 (2013), p. 236-260.

ISEL — Instituto Superior de Engenharia de Lisboa SDP - Servigo de Documentagdo e Publicagdes


https://core.ac.uk/display/47132219?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

