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Abstract The Discrete Cosine Transform (DCT) is one of the most widely used techniques
for image compression. Several algorithms are proposed to implement the DCT-2D. The
scaled SDCT algorithm is an optimization of the DCT-1D, which consists in gathering all the
multiplications at the end. In this paper, in addition to the hardware implementation on an
FPGA, an extended optimization has been performed by merging the multiplications in the
quantization block without having an impact on the image quality. A simplified quantization
has been performed also to keep higher the performances of the all chain. Tests using
MATLAB environment have shown that our proposed approach produces images with
nearly the same quality of the ones obtained using the JPEG standard. FPGA-based
implementations of this proposed approach is presented and compared to other state of the
art techniques. The target is an an Altera Cyclone IT FPGA using the Quartus synthesis tool.
Results show that our approach outperforms the other ones in terms of processing-speed,
used resources and power consumption. A comparison has been done between this archi-
tecture and a distributed arithmetic based architecture.

A. Hatim (3<)) - S. Belkouch + M. El Aakif

National School of Applied Sciences, University of Cadi Ayyad, PB. 575, Av Abdelkarim Khattabi,
Guéliz, Marrakech, Morocco

e-mail: hatim.anas@hotmail.com

S. Belkouch
e-mail: belkouch@ensa.ac.ma

M. El Aakif
e-mail: elaakif@gmail.com

M. M. Hassani
Technology, Electronics and Instrumentation Lab, faculty of sciences and techniques,
University of Cadi Ayyad, Marrakech, Morocco

M. M. Hassani
e-mail: hassani@ucam.ac.ma

N. Chabini

Department of Electrical and Computer Engineering, Royal Military College of Canada, Kingston, ON,
Canada

e-mail: Noureddine.Chabini@rme.ca

@ Springer



