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ABSTRACT

To reduce the bit-rate requirements imposed by a network or satisfy processing limitations imposed by a
terminal, Conversion the temporal resolution of a video bit stream is a technique that may be used. This paper
discusses the problem of reduced resolution transcoding of compressed video bit streams, and discussed the
technique for temporal transcoding. To speed up this operation, a video transcoder usually reuses the coded
motion vectors from the input video bit stream. In this paper we propose an enhanced motion re-estimation
technique to maintain higher quality of coded frames. The performance of experimental results can be improved

while maintaining low computational complexity for a reduced frame rate video transcoder.
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Compressed video Compressed video
stream 1 stream 2

Bit rate: R1 Bit rate: R2

Frame rate: F1 Transcoder |__ Frame rate: F2
Resolution: S1 Resolution: S2
Coding standard: C1 Coding standard: C2
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Fig. 1. Format conversion using a video transcoder.
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Fig. 2. Illustration of cascaded pixel-domain transcoding
architecture for frame-rate conversion
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Table 1. Performance obtained using the motion vector
composition methods and the fast motion estimation
methods. [PSNR: dB, SU: Speed Up]

Fast Motion Estimation Motion chtor
Test Composition
M FSME
Sequence
TSS |NTSs| 455 | cps | BVI |FDVS TV
PSNR | 19.184 | 17.932 | 17.745 | 17.727| 17.161 | 17.284 | 18.599 | 19.047
Bus
SU 1 [29.12 | 3023 | 29.37 | 40.83
PSNR |25.317|24.938|24.493 | 24.977| 24.11 |21.475|24.916 | 24.916
Coastguard
SU 1 [29.12 | 3366 | 33.07 | 48.19
PSNR |19.736| 19.19 | 19.072 | 18973 | 18.495 | 16.790 | 18.620 | 18.779
Football
SU 1 2912|3509 | 3152 | 4447
PSNR | 28.873(27.693 | 27.637 | 28012 | 28.048 | 21.112 | 28.166 | 28.282
Foreman
SU 12912 | 3577 | 3078 | 4399
PSNR |37.48137.101 | 37.132 | 37.269 | 37.236 | 23.143 | 36351 | 36.352
Mother &
Daughter
SU 1 [29.12 | 4975 | 3679 | 86.29
PSNR | 21.162 | 20.256 | 20.238 | 20.339 | 20.019 | 18.463 | 20.898 | 21.045
Stefan
SU 1 2912 | 3685 | 3227 | 50.82
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Table 2. Performance obtained using motion the vector
refinement method with the FDVS and the E-FDVS.
[PSNR: dB, SU: Speed Up]

T FDVS E-FDVS
Se: l?:;ce ure |FSME
4 None | FSS |HAVS| VSS | None | FSS |HAVS| VSS
PSNR |19.184|18.599|19.169]19.104|19.233|19.047|19.602| 19.534|19.582
Bus
SU 1 - 65.94]22625(16496| - | 66.37 |229.53|166.98
PSNR |25.317|24.917|25.183|25.156|25.049|24.916|25.183|25.156|25.049
Coastguard
SU 1 - | 41.66(164.39|114.63| - |41.66|164.39|114.63
PSNR |19.736|18.620(18.961|18.872|19.131{18.779|19.119|19.026|19.281
Football
SU 1 - | 50.77|189.43|135.38) - |50.62 |188.86|135.43
PSNR |28.873|28.166|28.673|28.537|28.566|28.282|28.787|28.658|28.619
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SU 1 - |42.781167.28|117.64| - | 4279 |167.42(117.75
PSNR |37.481|36.351|37.435|37.312|37.061|36.352|37.435|37.312|37.061
Mother &
Daughter | iy 1y | L (4 16319 114.11| - | 4164 |163.19|114.11
PSNR  |21.162(20.898(21.493(21.426|21.371|21.045| 21.63 |21.564(21.499
Stefan
SU 1 - |51.03(192.10{134.33| - |51.13|192.30{134.81
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