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Abstract

In this paper, a simple but effective algorithm to reduce the computational complexity of thumbnail generation and to improve
image quality without aliasing artifacts is proposed. For the high speed decoding, the proposed algorithm performs partial decoding
per 4x4 boundary in TU(Transform Unit), and preforms TU boundary in PU(Prediction Unit). The proposed method defines the
weights based on intra prediction directions and estimates the thumbnail pixel by using that weights. this method remains
thumbnail extraction time and improves thumbnail image quality compared with conventional algorithms.
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Table 1. Representative weights for average residual value
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Table 2. Representative predefined weight, 7" (h), of intra prediction
mode 3

h=0 | A=l | A= | A3 | A= | hD | b6 | A=

750 3 22 41 60 61 42 23 4

J=1 17 37 56 64 47 27 8 0
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(4i,4))
z=1+((1+k)-d)>>5+1,
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Table 3. Computational complexity for one thumbnail pixel
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Table 4. PSNR (dB) of luminance component
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Sequence # of frames FD Method® Method!” Method® Proposed method
PeopleOnTheStreet 150 42.68 23.18 30.40 34.81 34.99
Traffic 150 42.95 25.79 32.85 36.28 36.39
BQTerrace 600 43.07 22.21 29.58 32.43 32.51
Cactus 500 43.32 26.75 33.84 37.29 37.40
Kimono 240 43.83 30.95 37.44 39.47 39.55
ParkScene 240 42.87 27.91 34.86 36.17 36.28
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Fig. 1. Thumbnail results for the “BQTerrace” sequence (a) Original sequence (1st frame), (b) Zoomed result of FD, (c) Zoomed result of method
[6], (d) Zoomed result of method [7], (e) Zoomed result of method [8], (f) Zoomed result of proposed algorithm
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