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Optimal Design of Video Decoding System Based on Nios II Soft-Core

Fu Yang
(Computer and Information Engineering Institute, Beijing Technology and Business University,

Beijing, 100048, China)

Abstract: To improve the comprehensive performance of portable media player video decoding,
the optimal design of MPEG-4 video decoding system based on embedded Nios II soft-core is
studied. And the design scheme of software and hardware co-design in system on a pro-
grammable chip (SOPC) is also proposed. By studying hardware intellectual property (IP) core
design optimization and implementation of the two-dimensional inverse discrete cosine trans-
form (2D IDCT), the motion compensation, and the color space conversion, a video decoding
system in hardware and software co-design is built based on Nios II soft-core. After SOPC sys-
tem test using the model EP2C35F672C8 of Altera FPGA chip as its core, results show that the
bit rate of test stream is 1 593. 90 kb/s, and the frame rate can reach 35. 20 f/s with the operat-
ing frequency only 100 MHz. Therefore, the system achieve a real-time decoding of MPEG-4.
The SOPC software and hardware co-design realizes the player with low power consumption
and high performance.
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