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ABSTRACT

This paper proposes an auto flesh tone balance algorithm for the picture that is taken for people. General

white balance algorithms bring neutral region into focus. But, other objects can be basis if its spectral

reflectance is known. In this paper the basis for white balance is human face. For experiment, first, transfer
characteristic of image sensor is analyzed and camera output RGB on average face chromaticity under standard
illumination is calculated. Second, Output rate for the image is adjusted to make RGB rate for the face photo
area taken under unknown illumination RGB rate that is already calculated. Input tri-stimulus XYZ can be
calculated from camera output RGB by camera transfer matrix. And input tri-stimulus XYZ is transformed to
standard color space (sRGB) using sRGB transfer matrix. For display, RGB data is encoded as eight-bit data
after gamma correction. Algorithm is applied to average face color that is light skin color of Macbeth color
chart and average color of various face colors that are actually measured.
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Reference- 1100 | 03825 | 0.3839 | 100 | 03129 | 03202
white

White-blond | 45.26 | 0.4356 | 0.3925 | 43.98 | 0.3637 | 0.3575

White-brunet | 40.93 | 0.4424 | 0.3930 | 39.63 | 0.3709 | 0.3608

Japanese 34.87 | 0.4524 | 0.3986 | 33.58 | 0.3831 | 0.3704

Hindu 22.06 | 0.4565 | 0.3991 | 21.17 | 0.3873 | 0.3706

Mulatto 13.32 | 0.4582 | 0.3916 | 12.73 | 0.3863 | 0.3602

Negro 7.54 | 04219 | 03917 | 7.37 | 0.3501 | 0.3487
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E 3. 7% s sl 24 e} Al

EEELEC P!

7zt &4
X Y V4 R G B
Dark skin | 51.02 | 47.11 | 30.48 | 51.71 | 29.89 | 20.93
Light skin | 161.78 | 149.41 | 98.81 | 169.65 | 90.69 | 75.80
Blue sky 78.99 | 84.78 | 139.34 | 35.59 | 61.33 | 106.65
Foliage 4870 | 62.04 | 30.62 | 43.09 | 51.81 | 19.08
Blue flower | 104.79 | 100.10 | 170.30 | 61.47 | 63.76 |129.62
Bluish green | 123.26 | 171.31 | 162.12 | 68.96 |150.64 | 124.10
Orange 151.15 | 1229 | 29.34 | 173.43 | 60.99 | 8.00
Purplish blue | 60.73 | 53.78 | 153.72 0 27.51 |110.47
Moderate red | 120.39 | 83.63 | 57.08 | 137.45 | 24.33 | 37.76
Purple 40.15 | 32.63 | 56.04 | 28.88 | 12.66 | 37.34
Yellow green | 138.87 | 184.80 | 44.97 | 123.07 | 151.40| 18.32
Orange yellow| 171.99 | 164.51 | 30.54 | 184.37 | 100.39| 0
Blue 30.67 | 25.22 | 91.85 0 10.21 | 64.04
Green 56.51 | 89.02 | 35.07 | 42.82 | 76.90 | 20.33
Red 76.69 | 48.30 | 21.28 | 96.754 | 9.757 | 11.08
Yellow 212.45 | 228.80 | 34.03 | 199.54 |154.73| ©
Magenta 108.53 | 72.36 | 103.44 | 105.84 | 18.00 | 73.22
Cyan 50.62 | 68.19 | 120.20 0 5729 | 91.14
White 255.94 | 273.10 | 254.60 | 181.46 | 180.61 | 184.03
Neutral 8 | 172.59 | 184.60 | 178.81 | 122.96 | 123.01 | 125.54
Neutral 6.5 | 107.06 | 114.80 | 111.66 | 76.61 | 76.33 | 77.87
Neutral 5 59.80 | 63.66 | 62.36 | 42.07 | 42.05 | 42.77
Neutral 3.5 | 27.16 | 28.99 | 29.31 | 41.69 | 43.05 | 47.82
Black 12.30 | 13.02 | 13.30 | 836 | 841 | 851
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Tristimulus values of )
Linear camera output

Race human skin under D65
X Y z | R | ¢ B
Roference-
elerences | 9505 | 100 | 108.72 | 178.66 | 183.87 | 215.40
white

White-blond | 44.74 | 43.98 | 34.30 | 104.80 | 74.86 | 63.81
White-brunet | 40.74 | 39.63 | 29.47 |97.703 | 66.60 | 54.19
Japanese 3473 | 33.58 | 22.35 | 86.31 | 55.99 | 40.00
Hindu 2212 | 21.17 | 13.83 | 55.66 | 34.84 | 24.59

Mulatto 13.65 | 12.73 | 8.959 | 34.36 | 20.25 | 16.15

Negro 7.40 737 | 6366 | 1652 | 12.75 | 12.10
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R G B R/G B/G
White-brunet | 97.70 | 66.60 | 54.19 | 1.467 0.81
Japanese | 8631 | 5599 | 40.00 | 1.541 0.71
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6. Al hd 4 Hxs} o5 7t 29 HE

it
Samples x y R/G B/G
Femalel 0.3843 0.3621 1.6454 0.7832
Female2 0.3826 0.3657 1.5820 0.7543
Malel 0.3887 0.3663 1.6641 0.7394
Male2 0.3845 0.3712 1.5528 0.7056
Male3 0.3858 0.3717 1.5658 0.6994
Male4 0.385 0.3785 1.48998 0.6486
Male5 0.3928 0.3776 1.6031 0.6412
Male6 0.3936 0.3845 1.5465 0.5896
Male7 0.3944 0.3745 1.6577 0.6621
Male8 0.3818 0.3783 1.4505 0.65571
Average 0.3874 0.3730 1.5758 0.6879
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7. Wl Ae] AES] FAA oigk szt 2 ]S

Raw images GWA method Images using measured Images usi.ng skin color of
human face color white-brunet
RG B/G R/G B/G RG B/G RG B/G
Fig. (2)-(d) 1 0.9708 0.9875 09578 1.0588 0.9191 1.0147 1.0074
Fig. (e)-(h) 1.0072 0.9856 1.0432 0.9645 1.0647 09137 1.0217 0.9755
Fig. ()-(1) 0.9578 1.0060 09521 1.0642 1.0185 0.9321 0.9816 1.0184
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