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L-SS-MLC.3	
PARALLELIZATION OF ADABOOST ALGORITHM ON 
MULTI-CORE PROCESSORS
Yen-Kuang Chen, Wenlong Li, Xiaofeng Tong, Intel, United States
This paper examines and extracts the parallelism in the AdaBoost person 
detection algorithm on multi-core processors. As multi-core processors 
become pervasive, effectively executing many threads simultaneously is 
crucial in harnessing the computation power. Although the application 
exposes many levels of parallelism, none of them delivers a satisfactory 
scaling performance on newest multi-core processors due to load 
imbalance and parallel overhead. This paper demonstrates how to analyze 
the thread-level parallelism, and how to choose appropriate one to utilize 
current 4-core and 8-core processors. With careful optimization and 
parallelization, the AdaBoost person detection algorithm can efficiently 
utilize the power of multi-core processors, and now it is 7 times faster 
than the serial version.
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L-SS-RVC.1	
AUTOMATIC SOFTWARE SYNTHESIS OF DATAFLOW 
PROGRAM: AN MPEG-4 SIMPLE PROFILE DECODER CASE 
STUDY
Ghislain Roquier, Matthieu Wipliez, Mickaël Raulet, INSA de Rennes, 
France; Jörn W. Janneck, Ian D. Miller, David B. Parlour, Xilinx inc., 
United States
The MPEG Reconfigurable Video Coding (RVC) framework is a new 
standard under development by MPEG that aims at providing a unified 
high-level specification of current MPEG video coding technologies. 
In this framework, a decoder is built as a configuration of video coding 
modules taken from the standard “MPEG toolbox library”. The elements 
of the library are specified by a textual description that expresses the 
I/O behavior of each module and by a reference software written using 
the CAL Actor Language. A decoder configuration is written in an 
XML dialect by connecting a set of CAL modules. Code generators are 
fundamental supports that enable the direct transformation of a high 
level specification to efficient hardware and software implementations. 
This paper presents a synthesis tool that from a CAL dataflow program 
generates C code and an associated SystemC model. Experimental 
results of the RVC Expert’s MPEG-4 Simple Profile decoder synthesis 
are reported. The generated code and the associated SystemC model are 
validated against the original CAL description which is simulated using 
the Open Dataflow environment.

L-SS-RVC.2	
SYNTHESIZING HARDWARE FROM DATAFLOW 
PROGRAMS: AN MPEG-4 SIMPLE PROFILE DECODER CASE 
STUDY
Jörn W. Janneck, Ian D. Miller, David B. Parlour, Xilinx Inc., United 
States; Ghislain Roquier, Matthieu Wipliez, Mickaël Raulet, IETR/INSA, 
France
The MPEG Reconfigurable Video Coding working group is developing 
a new library-based process for building the reference codecs of future 
MPEG standards, which is based on dataflow and uses an actor language 
called CAL. The paper presents a code generator producing RTL targeting 
FPGAs for CAL, outlines its structure, and demonstrates its performance 
on an MPEG-4 Simple Profile decoder. The resulting implementation 
is smaller and faster than a comparable RTL reference design, and the 
second half of the paper discusses some of the reasons for this counter-
intuitive result.

L-SS-RVC.3	
VALIDATION OF BITSTREAM SYNTAX AND SYNTHESIS OF 
PARSERS IN THE MPEG RECONFIGURABLE VIDEO CODING 
FRAMEWORK
Mickaël Raulet, Jonathan Piat, INSA de Rennes, France; Christophe 
Lucarz, Marco Mattavelli, Ecole Polytechnique Fédérale de Lausanne, 
France
Video coding technology has evolved in the past years into a variety of 
different and complex algorithms. So far the specification of such standard 
algorithms has been done case by case providing monolithic textual and 
reference SW specifications, but without any attention on commonalities 
and the possibility of incremental improvements or modifications of such 
monolithic standards. The MPEG Reconfigurable Video Coding (RVC) 
framework is a new ISO standard, currently under development aiming 
at providing video codec specifications at the level of library functions 
instead of monolithic algorithms. The possibility to select a subset of 
standard coding algorithms to specify a decoder that satisfies application 
specific constraints is very attractive. However, such possibility to 
reconfigure codecs requires systematic procedures and tools capable of 
describing the new bitstream syntaxes of such new codecs. Moreover, 
it is also necessary to generate the associated parsers which are capable 
to parse the new bitstreams because they are not available ``a priori’’ in 
the RVC library. This paper further explains the problem and describes 
the technologies used to describe new bitstream syntaxes within RVC. 
In addition, the paper describes the methodology and the tools for the 
validation of bitstream syntaxes descriptions as well as an example of 
systematic procedures for the direct synthesis of parsers in the same data 
flow formalism in which the RVC library component are implemented.
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