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Design and realization of real-time video-processing
platform based on DSP and FPGA

SHENG Lei'*, XU Ke-jun'

(1. Institute o f Automation . He fei University of Technology. Hefei 230009 ,China;
2. China Electronics Technology Group Corporation No. 38 Research Institute , Hefei 230031, China)

Abstract; Based on high speed DSP and large scale FPGA, a video capture, processing and display system
was developed, which is of miniaturization and low power. In this system, DSP processes images and
FPGA implements high speed FIFOs, I* C controller core, synchronization timing generation, interface
logic conversion, and so on. By extending the bits of FIFO data ports the transfer bandwidth was increased
and the time of occupying EMIF bus was reduced. By the digital delay-locked loop (DLL) the timing
precision of the display interface was improved. The software of the system is composed of three levels,
i. e. driver, management and application, whose benefits are that the design tasks of hardware drivers and
arithmetic applications can be separated, and can cooperate with each other. A triple buffering scheme was
used for the capture and display, so that the application can always get a new buffer without waiting. It is
shown that, this platform is capable of capturing, displaying and processing the full resolution color
composite video of PAL/NTSC real-time.
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Fig. 1 Frame diagram of system
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Fig.2 Application architecture diagram of software system
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Fig.3 Timing simulator diagram of display module
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Fig. 6 Timing diagram of EMIF signal measuring by HP1630D logic analysis
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