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Bit-plane compression technology for digitally
driven near-eye displays

JI Yuan, SONG Yuan-sheng” , CHEN Yuan-sheng, CHEN Wen-dong, MU Ting-zhou

(Microelectronics Research and Development Center , Shanghai University ,

Shanghai 200444, China)

Abstract: In order to improve the user experience, near-eye display devices should be lightweight and
have high resolution and high refresh rate, which is difficult for traditional video compression solu-
tions. To solve this problem, this paper applies the motion estimation to bit-plane compression, and
maps just noticeable difference to the bit-plane to guide the matching criterion of motion estimation.
At the same time, starting from the application scenarios of digitally driven microdisplays in the field
of virtual reality, the search range of motion estimation is adapted according to the refresh rate. Final-
ly, combining the relationship between the critical frequency of the human eye and the bit plane, a
matching threshold is set to further eliminate redundancy. This paper presents a video compression
scheme based on bit-plane motion estimation, designs a digitally driven microdisplay controller and

builds a system verification design. Experimental results show that the average compression ratio of
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this scheme is 9.328 8, the compression efficiency is high. The average peak signal-to-noise ratio of the

decoded picture is 22.810 3 dB, and the structural similarity is 0.946 6. It can be seen that the mapping

of the distortion to the bit plane is effective, and the picture quality and rendering effect are good, in

line with the intuitive experience of the human eye.

Key words: near-eye display; microdisplay; motion estimation; just noticeable difference
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