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Accordingly, the video encoding apparatus 10 may classify pixels according tg
edge directions and edge shapes, may determine an average error value between pixgls
having the same characteristics as an offset value, and may determine offset values
according to categories. The video encoding apparatus 10 may encode and yfansmit
offset type information indicating an edge type, offset class information indicating an
edge direction, and the offset values.

The video decoding apparatus 20 may receive the offset type information, the
offset class information, and the offset values, and may determine 4n edge direction
according to the offset type information and the offset class infopmation. The video
decoding apparatus 20 may determine an offset value of regénstructed pixels of a
category corresponding to an edge shape according to the £dge direction, and may
adjust pixel values of the reconstructed pixels by the offset yalue, thereby minimizing an
error between an original image and a reconstructed ima

An embodiment of classifying pixels based on &'band type according to an SAO
technique will now be described in detail.

According to an embodiment of the presgnht invention, each of pixel values of
reconstructed pixels may belong to one of a pldrality of bands. For example, the pixel
values may have a total range from a minimym value Min of 0 to a maximum value Max
of 24(p-1) according to p-bit sampling. If the total range (Min, Max) of the pixel values is
divided into K (dl&4 K& AA #3219 7148 JehllE constantgtol®, 2Fx ke "1, 2, .. k, .,
K-2, K-1, KilAl #3+8 F ksl 727 2ol o= & 3¢ vehddd Zed FEAAE
gE& K2 u3 A4 Y dperiods, eagh period of the pixel values is referred to as a band.
If By indicates a maximum value/of a kth band, bands [By, B1-1], [B1, B2-1], [B2, B3-1], ...,
and [Bk-1, Bx] may be divided/ If a pixel value of a current reconstructed pixel Rec(x,y)
belongs to the band [Bk-1, Bk, a current band may be determined as k. The bands may
be equally or unequally divided.

For example, if pixel values are classified into equal 8-bit pixel bands, the pixel
values may be divided into 32 bands. In more detail, they may be classified into bands
[0, 71, [8, 15], ...,[240, 2471, and [248, 255].

From among a plurality of bands classified according to a band type, a band to
which eaclyof pixel values of reconstructed pixels belongs may be determined. Also,
an offsej/value indicating an average of errors between original pixels and reconstructed

pixels/n each band may be determined.
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Accordingly, the video encoding apparatus 10 may classify pixels according to
edge directions and edge shapes, may determine an average error value between pixels
having the same characteristics as an offset value, and may determine offset values
according to categories. The video encoding apparatus 10 may encode and transmit
offset type information indicating an edge type, offset class information indicating an
edge direction, and the offset values.

The video decoding apparatus 20 may receive the offset type information, the
offset class information, and the offset values, and may determine an edge direction
according to the offset type information and the offset class information. The video
decoding apparatus 20 may determine an offset value of reconstructed pixels of a
category corresponding to an edge shape according to the edge direction, and may
adjust pixel values of the reconstructed pixels by the offset value, thereby minimizing an
error between an original image and a reconstructed image.

An embodiment of classifying pixels based on a band type according to an SAO
technique will now be described in detail.

According to an embodiment of the present invention, each of pixel values of
reconstructed pixels may belong to one of a plurality of bands. For example, the pixel
values may have a total range from a minimum value Min of 0 to a maximum value Max
of 24(p-1) according to p-bit sampling. If the total range (Min, Max) of the pixel values is
divided into K periods, each period of the pixel values is referred to as a band. If By
indicates a maximum value of a kth band, bands [Bo, B1-1], [B+, Bz-1], [B2, Bs-1], ..., and
[Bk-1, Bk] may be divided. If a pixel value of a current reconstructed pixel Rec(x,y)
belongs to the band [Bk-1, By], a current band may be determined as k. The bands may
be equally or unequally divided.

For example, if pixel values are classified into equal 8-bit pixel bands, the pixel
values may be divided into 32 bands. In more detail, they may be classified into bands
[0, 7], [8, 15], ..., [240, 247], and [248, 255].

From among a plurality of bands classified according to a band type, a band to
which each of pixel values of reconstructed pixels belongs may be determined. Also,
an offset value indicating an average of errors between original pixels and reconstructed

pixels in each band may be determined.
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