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Design of video geometric calibration system
based on FPGA
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Abstract: In order to realize the real-time video image geometric calibration in large field of view image
applications, especially in large format projection mosaic technique field, this paper analyzes the video
image geometric calibration and its realization based on FPGA. First, according to the basic theory of
image geometric calibration, this paper describes the simulation of algorithms with Matlab and other
tools, and designs the basic frame of the video image geometric calibration system. Then, the system
structure is detailed designed based on the hardware resources of DE2 platform and the geometric cali-
bration module is simulated. Finally, based on the actual calibration test, this paper concludes that
the experimental results achieve the desired target of real-time video image geometric calibration. Ex-

perimental results show that the image which has been calibrated and projected by projector is
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consistent with the simulation results. The delay of system is less than 10 clock cycles, far less than

millisecond level, and the value of delay time is a constant. The inaccuracy of the calibration system is

no more than one pixel. This design achieves the desired target of real-time video geometric calibra-

tion, which has considerable significance for reference.
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Fig. 1 Block diagram of video geometric calibration

system
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Fig. 2 Block diagram of geometric calibration module
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Fig. 3 Schematic diagram of matrix operation module
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Fig. 4 Waveform of matrix operation module simulation
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Fig. 5 Comparison of target projection result and
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