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A New Method for Thumbnail Extraction in H.264/AVC Bitstreams
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Abstract

Recently, thumbnail techniques are required to index a high-performance video at digital convergence-based multimedia service
like IPTV and DMB. Therefore a thumbnail extraction method in H.264/AVC bitstreams has been proposed. However, thumbnail
quality deterioration problem at converting the general equation of spatial domain to frequency domain which is generated by not
considering about H.264/AVC transform and quantization processing and rounding-off operation in intra prediction. In this paper,
we propose a new thumbnail extraction method in H.264/AVC bitstreams. The proposed scheme is based on H.264/AVC
core-transform for a thumbnail extraction in frequency domain, and probability theory, intra rounding-off error compensation.
Through the implementation and performance evaluation, the subjective quality difference between the output of our scheme and
the output of reference decoder is negligible and better than the conventional method, and moreover PSNR gain by up to 8.66 dB.
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Fig. 5. The predicted residual block error after inverse quantization

50| 03k Bol| 7HAA Hog Al QAT Ao
A Eg} g=oa B

S Aol w3k dkA o=
T e BT Gl vlsf o] B HA BHo
oS 2o == Aee Al gk Sol AXL Foa 3t
oA AC 5ol Bol £X3HA Hrk o] A2 2704
2 (1002 Tl Ad A3t o] HTMY] & FAs 24
= o5 2o S50 EAA H=r 53] AC Aol
2

A7F Wol XA doh

Crowdrun(1920 x 1080) 2L

E 2. UX5} ml2jo)e g My

1
B
=

==
T=

o @} City(704 x 576)2}

A Gl o sk

2hHof| 2 PSNR |

227F A BAAEE g T
&AL8} gEtr|E 9} oS ko] EEof BAIG)
FApEE At gleS Bel
Arsl WHS Ao A oS zhy
s FAES 489 eS BT
3 2v ABA gAS
7)9} 1920 x 1080 =7]9) A3 4
HZ Y F5 YPHS 228k PS
t}. PSNRS #Z Y REF9} 7474 HTM,

Table 2. Performance comparison in PSNR for thumbnail extraction methods at each QP
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Fig. 7. Subjective quality performance of Rush hour sequence (480 x270, QP=37) (a) HTM, (b) CTM
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Fig. 9. Subjective quality performance of Soccer sequence (176 x 144, QP=27) (a) SDM, (b) HTM, (c) CTM, (d) CTMEC thumbnail
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Fig. 10. Subjective quality performance of Sunflower sequence (704x576, QP=37) (a) SDM, (b) HTM, (c) CTM, (d) CTMEC thumbnail
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Fig. 11. Subjective quality performance of Toys and calendar sequence (704x576, QP=37) (a) SDM, (b) HTM, (c) CTM, (d) CTMEC thumbnail
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