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Abstract

Recently, high definition media services like HDTV and IPTV are growing. A fast reduced-size image extracting method is
required to meet what those services require. Conventional DC image extracting methods, however, can't be applied to H.264/AVC
streams since a spatial domain prediction scheme is adopted in H.264/AVC intra mode. To solve this problem, a thumbnail
extraction method in H.264/AVC was proposed. However, the method has mismatch problem which was caused by round-off
operation in intra prediction and mismatch between integer and floating point calculation. In this paper, we propose an error
compensation method for extracting thumbnail directly in H.264/AVC bitstreams. The compensation method introduces the
mismatch problem in thumbnail extraction and presents compensation values. Through the implementation and performance

evaluation, proposed method compensated round-off error efficiently in D1 and HD sequences while the additional extraction time
is negligible.

Keyword : Thumbnail extraction, H.264/AVC Intra frame, Thumbnail image
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Fig. 7. A block diagram for performance evaluation



WEEekE =14 20089 A13A A5E 631

=50 STD "TDEC =SD CTD =TDEC

06 37
gos ) 2.6 1
mod4 zq
& 1.5
Toa .
02 11
0.1 sl |
o0l |
a2 21 33 45

9 21 33 45| 9 21 33 45|89 21 33 4589 21 33 a5

WA ZHsec]

33 45

Clip Table

City Crew Harbour Soccer

(@) (b)
02l 8. QPO M2 H4 G4 £F Y 4T 6L (2)176x144 H A (b)480x270 F& F4
Fig. 8. Extracting time of SD, TD and TDEC corresponding each QP (a)176x144 thumbnail (b)480x270 thumbnail

TRl A A Ys F=sk= W oln, TDEC(Transform &% S 72tk TDECHH -2 TDHH sl 3

Domain with Error Compensation) TDWHHI #|otst= AlZro]l i oAl AL QA B HAgddA F

B S 483 Aotk 7H]] ¢dgto] Eoi7b7] wiiolth ey 7|&] TDWH
9 8llAE 3t A AUY S FEs= W 7 ERH A= & AolE HolA e

HI| A Fabp 1A FEete e BE F7dolA 9 9 - 112 FHAS M HuE Hol Foh 19 92

(©
a2l 0. City3&oIMel 3 B, (a) ¥ YYS 116372 S48 YY, (b) QP 2101 SDYHOR &8t B4 (c) QP 210M2| TDYHOR F&8
QA& (d) QP 2101 TDEC“*EJ_E FESH g4

Figure 9. Subjective quality performance of City sequence. (a) 1/16 size image (176x144) (b) Thumbnail extracted from SD method in QP 21
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Figure 10. Subjective quality performance of Crew sequence. (a) 1/16 size image (176x144) (b) Thumbnail extracted from SD method in QP
21 (c) Thumbnail extracted from TD method in QP 21 (d) Thumbnail extracted from TDEC method in QP 21
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Table 2. PSNR for the first intra frame in different sequences at different QPs

PSNR(dB)
Sequence | Method P9 oP 21 oP 33 oP 45
City TD 27.94 22.36 24.85 29.79
TDEC 39.75 34.14 33.1 30.15
Crew TD 27.26 24.49 31.61 33.74
TDEC 37.41 37.37 38.54 32.99
Harbour TD 30.33 23.83 27.17 27.88
TDEC 41.27 36.99 31.83 28.92
Soccer TD 26.20 24.45 24.06 30.18
TDEC 38.65 40.66 31.46 30.17
Clip TD 18.76 19.33 24.04 31.22
TDEC 32.05 33.88 27.65 28.69
Table TD 17.04 15.58 21.09 30.07
TDEC 28.64 36.47 27.84 31.17
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