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Fast Motion Estimation Algorithm for Efficient MPEG-2 Video
Transcoding with Scan Format Conversion

Byung Cheol Song® and Kang Wook Chun*
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ATSC (Advanced Television System Committee) A= 1874419 DTV (Digital Television) & 913 94 TRES A Astgch
ATSC ZREL 290 39, 37 ¥, = d$ ¥ 59 HFs 250t A343e MPEG-2 EHATYE Hsixe old X
PE 4] HBL XYY £ Qlojok gtk o T HBE FoM 53] A A WS T AL F7) et @9 Loy
g Zol] Foiyoez FHEr7F Yk Az WEoT A gy A Wiy dEd ERATEY $49Y FHE (motion
estimation: ME)ol 433 G4 $94& F4 2h. old ZAE 45y 8 £ =522 A% #ag NYs= MPEG2
gA ERAIGE AF & $AY 34 $1PET S AQIh Ax, Ed2IEY F£AGE Y wEdZEE A 2is)
(re-encoding)ell AYS FE Y HHES FE3v} 18 o, 75X F7 A971(weighted median selector) & )53},
dz ZH 23Y HWEHE ZdA HFY 2FY WE S Agant Lo 43 AxE Ao Y 34 ¢rPSo] A @A AW
(Full Search Algorithm: FSA)el Hl3] @AsIA F2 AFE 7IHA, FSAS A9 Y PSNR 45 7S 58

Abstract

ATSC (Advanced Television System Committee) has specified 18 video formats for DTV (Digital Television), eg., scan
format, size format, and frame rate format conversion. Effective MPEG-2 video transcoders should support any conversion
between the above-mentioned formats. Scan format conversion is hard to implement because it may often induce frame rate and
size format conversion together. Especially, becauseof picture type conversion caused by scan format conversion, the computational
burden of motion estimation (ME) in transcoding becomes serious, This paper proposes a fast ME algorithm for MPEG-2 video
transcoding supporting scan format conversion.Firstly, we extract and compose a set of candidate motion vectors (MVs) from the
input bit-stream to comply with the re-encoding format. Secondly, the best MV is chosen among several candidate MVs by
using a weighted median selector. Simulation results show that the proposed ME algorithm provides outstanding PSNR
performance close to full search ME, while reducing the transcoding complexity significantly.
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2 ol8aw EdxTUN $3Y WEE Fed 4P
AuFe 29 4 Yo
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Bit-stream Bit-stream
| MPEG-2 Extraction of Ly MV sampling Ly MPEG-2 Ly
Decoder MVIs and modes and scaling Encoder

Jgl 1, &6l B2Z MPEG-2 SYA EdiATH,
Fig. 1. A closed-loop MPEG-2 video transcoder.
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Table 1. ATSC DTV formats. 'I' stands forinterlaced scan and 'P'
stands for progressive scan

Vertical Pixels Aspect | Frame Rate and

Linesi080 | Per Line1920 | Ratio Scan Format

120 1280 169 601 3P 24p

480 104 16:9 60P | 30P 24P

480 640 16:9/4:3] 601 |60P | 30P 24P
4:3 601 160P { 30P 24p
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Fig. 2. Picture types of the input and output bit-streams in the encoding order. but numbered in the display order. Superscript 't and b’

denote top field and bottom field. respectively.
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