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Abstract

In this paper, we develop a method for generating thumbnail images at hybrid domain combined the spatial domain and
transform domain. The proposed method generates a pixel of a thumbnail image by adding a DC value of residual
transform coefficients and an average value of an estimate block. For effectively calculating average values of estimate
blocks, we propose a method for reconstructing the boundary pixels of a block. In comparison to the conventional method
of decoding the bit stream then scaling down the decoded images, the developed method reduces the complexity by more
than 60% while producing identical thumbnail images.
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Table 1. Formulas for calculating the averages of estimate blocks
£E &R d% EE Yo g
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T'horizontal 4-I+4-J+4- K+4-L)/16
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3'diagonal down-left (A+4-B+8-C+12- D+14 - E+12- F+8 - G+5 - H)/64
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T:vertical-left 3-A4+10- B+15- C+16 - D+13 - E+6 - F+ G)/64
8horizontal-up (37410« J+15- K+36 - L)/64
avg, =(4 + A4, +4 - B+4- C+4 - D,)/16
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avg;; = 2iaa+5ib—3ic+32, avg,; = 2iaa+13ib— Jic+32
avg,; = 2Ziaa 1 lib+5ic+32, avg,; = 2iaa -3ib+ bic+ 32
avg,; = 2taa+5bib+5ic+32, avg,; = 2iaa+13ib+bic+32
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