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Fast Bitrate Reduction Transcoding using Probability-Based Block
Mode Determination in H.264
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Abstract

In this paper, we propose a fast bitrate reduction transcoding method to convert a bitstream coded by H.264 into a
lower bitrate H.264 bitstream. Block mode informations and motion vectors generated by H.264 decoder are used for
probability-based block mode determination in the proposed transcoding method. And the motion vector reuse and motion
vector refinement process are applied in the proposed transcoding. In the experiment results, the proposed methods achieves
approximately 40 times improvement in computation complexity compared with the cascaded pixel domain transcoding,
while the PSNR(Peak Signal to Noise Ratio) is degraded with only 0.1~ 0.3 dB.

Keywords : H.264, Transcoding, Block Mode Determination, Rate-Control
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(a) P pictureOilAl 2 €31 I3REE 2S(A)0] CHE £ IREE 25(B)2] HE

(a) In P picture, the probability of determined MB modes(B) for each input MB mode(A)

A B Skip inter6x16 | Inter16x8 | Inter8x16 P8x8 Intradx4 | Intra16x16
Skip 89.0% 8.4% 0.5% 0.4% 0.2% 0.5% 1.0%
Inter16x16 187% | 67.3% 6.4% 4.7% 4.3% 1.0% 26%
Inter16x8 6.5% 28.5% 478% 4.0% 9.7% 1.2% 2.5%4
Inter8x16 9.2% 35.2% 6.7% 36,3% 9.2% 1.2% 2.2%
P8x8 1.7% 12.0% 11.8% 6.4% 66.1% 1.0% 1.0%
Intradx4 1.0% 3.0% 2.4% 1.1% 1.4% 71.8% 19.3%
Intra16x16 2.6% 5.1% 3.2% 1.2% 2.4% 18.9% 66.6%
(b) B pictureciiAl 2t 202 DjAZES IT(AN] (fE 53 1j22EE SSB)9 UE
{b) In B picture, the probability of determined MB modes(B) for each input MB mode(A)
A B Direct Inter16x16 Inter16x8 Inter8x16 P8x8 Intradx4 Intra16x16
Direct 86.3% 12.8% 0.3% 0.2% 0.4% . 0.0% 0.0%
Inter16x16 13.0% 80.5% 2.6% 1.8% 1.3% 0.4% 0.4%
Inter16x8 72% 39.6% 43.7% 2.5% 5.6% 0.7% 0.7%
Inter8x16 8.0% 46.4% 4.1% 35.3% 5.2% 0.5% 0.5%
P8x8 4.1% 20.1% 114% 5.8% 57.6% 0.6% 0.4%
Intradx4 3.4% 13.8% 7.9% 2.6% 6.3% 57.1% 8.9%
Intra16x16 7.2% 25.4% 5.0% 1.4% 1.8% 14.1% 451%
(c) P pictureOi|A] Zt 23] M= tj32828 DS(A)) O E3 M2 (jF2ES Z5((B)e HE
(c) In P picture, the probability of determined sub MB modes(B) for each input sub MB mode(A)
A B Inter8x8 {nter8x4 Inter4x8 Inter4x4
Inter8x8 80.1% 10.5% 6.8% 2.6%
Interéx4 28.3% 61.8% 5.0% 4.9%
Interd4x8 374% 10.0% 4714% | 5.5%
Interdx4 23.0% 61% | 145% | 364%
(d) B pictureOi|A 2t 23 M= 3225 2=A) THE 53 M2 H32ES Z5(B)° #E
(d) In B picture, the probability of determined sub MB modes(B) for each input sub MB mode(A)
A B Direct8x8 | Inter8x8 | Inter8x4 Interdx8 Interdx4
Direct8x8 77.3% 19.8% 1.6% 0.8% 0.5%
Inter8x8 4.7% B88.7% 4.0% 1.9% 0.7%
Inter8x4 2.6% 42:6% 50.7% 1.9% 22%
Interdx 3.3% 27% 45% | 46.2% 3.3%
Interdx4 21% 33.5% 20,0% 12.8% 31.7%
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