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Abstract

The main goal of this paper is to design a high performance SVP(Stack based Video Processor)
for network applications. The SVP is a comprehensive scheme; 'better’ in the sense that it is an
optimal selection of previously proposed enhancements of a stack machine and a video processor.
This can process effectively object-based video data using a S-RISC(Stack-based Reduced
Instruction Set Computer) with a semi-general-purpose architecture having a stack buffer for
OOP(Object-Oriented Programming) with many small procedures at running programs. And it
includes a vector processor that can improve the MPEG coding speed. The vector processor in the
SVP can execute advanced mode motion compensation, motion prediction by half pixel and
SA-DCT(Shape Adaptive-Discrete Cosine Transform) of MPEG-4. Absolutors and halfers in the
vector processor make this architecture extensive to a encoder. We also designed a VLSI
stack-oriented video processor using the proposed architecture of stack-oriented video decoding. It
was designed with 0.5um 3LM standard-cell technology, and has 110K logic gates and 12 Kbits SRAM
internal buffer. The operating frequency is 50MHz. This executes algorithms of video decoding for
QCIF 15fps(frame per second), maximum rate of VLBV(Very Low Bitrate Video) in MPEG-4.
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Fig. 5. VP architecture.
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Fig. 6. VMAC architecture.
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Fig. 7. DSU architecture.
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Fig. 8. Instruction buffer architecture.
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Table 2. SVP performance for MPEG-4 core
algorithm(15fps, QCIF)
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SA-IDCT %0
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Table 3. Performance of MPEG-4 decoding
over network for SVP, Pentium-200,
and Sun Ultra Sparc.

Sun Ultra
Sparc

video format
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Table 4. Maximum frame per second of IDCT
for various video formats.

video format(pixels) Maximum runtime(fps)

12896 475
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3522688 58
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Fig. 10. IDCT performance.
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