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Predictive Coding of Palletized Images Based on Nearness Ordering

NOBUTAKA KUROKI,# MASAHIRO NUMA' and KEISUKE YAMAMOTO

This paper presents a predictive coding technique for palletized images based on nearness
ordering. Pixels in palletized images such as GIF formatted images with 256 colors are usu-
ally represented by index numbers in a color palette. To such images, it is impossible to get
high efficient compression by using Lossless JPEG or CALIC because (1) the predictor does
not work well for index numbers and (2) prediction errors depend on the order of colors in
the palette. We propose a predictive coding with the idea of nearness ordering to overcome
these problems. A nearness rank is a value assigned to each color based on the distance from
the predicted color in 3-D color space. Our entropy coder encodes not prediction errors be-
tween predicted colors and original colors, but the nearness ranks assigned to these original
colors. Experimental results of high compression ratios for palletized images, such as logos or
dithering pictures, have shown the effectiveness of the proposed technique.
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Fig.1 Color locations in RGB space.
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Fig.2 Prediction formulae in lossless JPEG.
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Fig.3 Assignment of nearness rank.
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Fig.5 Distance D(¢,j) derived from color table.
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Fig.7 Coding process.
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Table 2 Standard images with 8 bit colors.
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Table 3 File sizes for standard images after Nearest-Neighbor mapping.

oo BMP GIF PNG JPEG1) JPEG7) CALIC | 0000
Airplanel 66,614 34,551 32,293 38,489 43,713 41,239 29,706
Lenal 66,614 45,957 40,201 47,974 51,752 49,851 37,380
Mandrilll 66,614 58,567 52,868 55,154 56,923 55,211 47,296
Peppersl 66,614 40,388 35,945 39,822 44,008 40,747 31,059
000000000 | 66,614 44,866 40,327 45,360 49,099 46,762 36,360
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Table 4 File sizes for standard images after Nearest-Neighbor mapping + Palette ordering.
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Table 5 File sizes for standard images after Error-Diffusion.
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Table 6 File sizes for standard images after Error-Diffusion + Palette ordering.
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Fig.8 Compression ratios for 100 GIF images.
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Table 7 Computation times.

3197

oo

JPEG 1)

gooo

goooooooooo
goooooooo
oooooooooo
goooooo

67s

0.0055s
0.30s

0.78s
0.0061s
0.29s

oo

67s

1.08s

0000000000 oOoUJPEGH)OOOOODO

o00o0oO0o0O0o0ooooooOoOooooooooo
oooooooooooooooooo 7yoooo
0000000 JPEG 1) O Palette ordering 0 0 O
00000000000 67sODO0OO0O0OO0COODOOO
0000000000 Palette ordering0 00000
00000 031s00000000000B0O00O0O
oooo0oo0ooo0oooooooooooon
O00O0ooOooooooooooo
000000000000 0000000 1.08s0
000078s0000000 ROOOODOOOOO
000000 220000000000000000
ooo0ooo0oo0o ROOOOOOOOOOOOO
oo0o0oo0oO000000b00O00o00o0o031s0o00
oo0ooo00ooOoO0oooooooooooooono
o000oooooOoooooooooooo

34 0OO0OO0OOOODOOO

goobooooooooooobooooooooo
oboobooooooooosbooooooooon
ooo00d 256x260000000000000O0
gooooooooooooooobobbOooooo
gooboboooooooooooooooooooon
ooobooooboooboOoooo0n0 103MByteO O
goooooooboooooboobooooooa
00000000 Lossless JPEGOOOOOOODO
OOoO00O0O0O0OO0O0O0O0000000 148KbyteO
O0000000000000000 Lossless JPEGO
0000000000 O 128KbyteDOOOOODODO
obooooboobOooooOOooooooooooboooo
000000000000000 N%U000000
gobobooooooooooobooooboooobooon

4. 0 0O O

ooboooobooooooooooooooooa
oboooboobooobooooooobooooooo
goooooobooooobooboooooooon
gbooboooooooooooooooooooooo
O0000O0GIFOOOODO 120 0000 Lossless
JPEGOOOOO 70000O0PNGO CALICODO
goos00oooobooobooobooooooo
00000000 Palette orderingd 0000 OO0



3198 goooooooo Oct. 2002

08 OOOOOoooooo
Table 8 Memory usage.
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