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Abstract

Digital Video (DV) coding standards for digital video cassette recorder are based mainly on DCT
and variable length coding. DV has low hardware complexity but high compressed bit rate of about
26 Mb/s. Thus, it is necessary to encode video with low complex video coding at the studios and
then transcode compressed video into MPEG-2 for video-on-demand system. Because these coding
methods exploit DCT, transcoding in the DCT domain can reduce computational complexity by
excluding duplicated procedures. In transcoding DV into MPEG-2 intra coding, multiplying matrix
by transformed data is used for 4:1:1-to-4:2:2 chroma format conversion and the conversion from
2-4-8 to 88 DCT mode, and therefore enables parallel processing. Variance of sub block for
MPEG-2 rate control is computed completely in the DCT domain. These are verified through
experiments. We estimate motion hierarchically using DCT coefficients for transcoding into
MPEG-2 inter coding. First, we estimate motion of a macro block (MB) only with 4 DC values of
4 sub blocks and then estimate motion with 16-point MB using IDCT of 2X2 low frequencies in
each sub block, and finish estimation at a sub pixel as the fifth step. ME with overlapped search
range shows better PSNR performance than ME without overlapping.

MPEG-2, #3H5-3 3K Trancoding). DCT, &% 9154 (Motion Estimation), &#l°}(Rate Control)
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(a) DV MB using 4:1:1 chroma format
(b) MPEG-2 MB using 4:2:2 chroma format
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