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A Color Gamut Boundary Description Algorithm for Lab Space

WANG Zuhui, SUN Liujie, SHAO Xue
( College of Communication and Art Design, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract : In order to achieve more accurate image color mapping to the printer color gamut, a new color gamut
boundary description method in Lab space is proposed based on region segmentation method. Firstly, in the Lab space, the
color gamut boundary description (GBD) is used to describe the color gamut of the printer. Then the printer linear gamut
boundary (LGB) is calculated according to the image of each pixel of the hue angle. Finally, the relationship between the L
value of each pixel of the image and the L interval of LGB matrix is compared to make sure whether the pixel dot is within the
printer gamut boundaries. After dividing the gamut boundary of the printer in GBD, according to the image of each pixel, the
printer’s LGB boundary is determined. Therefore the color gamut boundary description method is more accurate. Simula-
tion results show this method could achieve more accurate and intuitive color map image to the printer color.
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Table 1 Image first pixel dot matrix
BFE A L, a, b, a, 8,
(1,1) 72.663 -27.909 42.420 2.153  0.961
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Table 2 The first GBD matrix

£ 5 L, a, b, a 6,

Fd 3.700 -0.870 3310 1.828 -1.497
Fod 26.010 16.680 34490 1.120 -0.559
®34d 48.550 -8.580 58.650 1.716 -0.024
Had 90.130 -4.850 100.200 1.619 0.381
¥4l 86.230 -1.860 41.780 1.615 0.714
%64l 92.000 3.080 10.390  1.283 1.318

x®3 H24/ GBDEK
Table 3 The second GBD matrix

24 31 L, a, b, @, 0,

£l 7.930 -18.140 6.500 2.798 -1.141
52 4H 16.980 -41.260 17.610 2.738 -0.635
34 45.350 =77.630 34.850 2.720 -0.055
%4 W 65.380 -45.870 63.110 2.199 0.195
£l 78.310 -28.250 31.390 2.304 0.591
%64 83.500 -1.120 0.960 2.433 1.527
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Table4 LGB matrix corresponding to
the A matrix of the printer

£ 5 L a b’ o o

Fd 5.117 -6.656 10.117  2.153 -1.307
Fod 20.248  -20.293 30.843 2.153 -0.678
¥4 47.158  -38.625 58.706  2.153 -0.040
Had 67.367  -42.577 64.713 2.153 0.221
¥4l 80.046  -22.466 34.146  2.153 0.634
%64l 85.571 -0.097 0.147  2.153 1.566
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Fig. 5 Relationship between pixels and LGB plane
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