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ABSTRACT

In this paper, we present a transcoding algorithm for converting an MPEG-2 video bitstream to an H.264 bitstream.
The proposed transcoder consists of two parts. One is MPEG2 decoding part and the other is H.264 encoding part.
Because our algorithm is for transcoding in the spatial domain, MPEG2 decoding part carries out full decoding of
MPEG?2 bitstream. While, because macroblock type and coded block pattern in MPEG2 are significantly related to
macroblock mode in H.264, macroblock mode is selected adaptively according to macroblock type and coded block
pattern in H.264 decoding part. Furthermore, motion vector is also used as side-information for 16x16 macroblock
mode. Simulation results show that the proposed transcoder yields high reduction of total transcoding time at

comparable PSNR.
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Table 2. The selectable macroblock mode sets according to
MPEG2 macroblock types

MPEG2 MB type H.264 MB mode set

SKIP SKIP

No-MC Intra Coded | Intra 4x4, Intra 16x16
No-MC Inter Coded | SKIP, 16x16

MC Not-Coded SKIP, 16x16

MC Coded
one/two coded block| SKIP, 16x16, 16x8, 8x16
three coded block SKIP, 16x16, 16x8, 8x16, 8x8

SKIP, 16x16, 16x8, 8x16, 8x8,
8x4, 4x8, 4x4

four coded block
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Tablé 3. Experimental Condition

MPEG2 H.264
CPU Intel P4 2.8GHz
Memory 512 MHz
Operating System Windows XP Pro.
CODEC ™ 1.1 IM 9.3
Profile Main Baseline
Level main 3.0
Structure IPPP IPPP
GOP 10 10
100K bits/sec
200K bits/sec
Bitrates 500Kbits/sec 300Kbits/sec
400K bits/sec
500Kbits/sec
Frame rates 30frames/sec 30frames/sec
RDO used
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I Y-S MPEG2 2 H.264904 25 30 frmaes/
secEs ARESlN O™ H.264 F33FolM= S-9df=
A3 7HS AR, MPEG29A H.26429]
AEss & ARssle] 799 ARk EdaT
UE o]&gt Aol taia 343t

18 6& Foreman A2~ tsis EzllAZG
o] &8 HEXEZS] H|ESO| 300Kbits/sec
©] PSNR #+& == vlwgh Aujo|t.
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- - - -Full Encoding & Decoding Proposed Method

Foreman 300Kbits/sec

0 10 20 30 40 50 60 70 80 %0 100
Frame Number

2! 6. Foreman A2~ o3t Z# ¥ PSNR Hlxwl
Fig. 6. PSNR comparison of Foreman sequence according
to frame number

Total Transcoding Time
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Tennis

Transcoding Time (sec)

Test Sequences
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Fig. 7. The comparison of total transcoding time
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I 4. AE5s 5 Aysst s Akbele fagEe] 43 A9
Table 4. Experimental results of full decoding and full encoding vs. proposed algorithm

Test Comparison Bitrate Ratios (H.264 Kbits/sec/ MPEG2 Kbits/sec)
Sequences 100/500 200/500 300/500 400/500 500/500
Full De.&En. 29.12 30.72 31.49 31.97 32.26
Coastguard Proposed 29.12 30.70 31.48 31.95 32.25
Difference 0.00 0.02 0.01 0.02 0.01
Full De.&En. 31.99 34.34 35.11 35.44 35.63
Foreman Proposed 31.97 34.29 35.06 35.40 35.60
Difference 0.02 0.05 0.05 0.04 0.03
Full De.&En. 34.18 36.10 36.68 36.97 37.10
Halll Proposed 34.09 36.06 36.66 36.95 37.08
Monitor -
Difference 0.09 0.04 0.02 0.02 0.02
Full De.&En. 22.52 24.28 25.10 25.47 25.65
Mobile Proposed 22.50 24.28 25.10 25.45 25.64
Difference 0.02 0.00 0.00 0.02 0.01
Full De.&En. 23.92 26.83 27.93 28.42 28.72
Stefan Proposed 23.87 26.80 27.87 28.38 28.70
Difference 0.05 0.03 0.06 0.04 0.02
Full De.&En. 30.82 32.51 33.19 33.56 33.78
TT;:’ES Proposed 30.77 32.45 33.16 33.52 33.74
Difference 0.05 0.06 0.03 0.04 0.04
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