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The Color Enhancement of TV Picture by the Color Measurement of Illumination
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ABSTRACT

An object color can be seen differently under the various outer illuminants. However, human visual system has color constnacy
that the object color can be seen constantly under the different outer illuminants. When the viewer watches TV under specific
outer illuminants, he perceives distorted color due to the emitting spectrum of outer illuminants as well as the radiation of CPT
itself. Namely, when the outer illuminants such as fluorescent and incandescent lamps incident on CPT, brightness,saturation, hue,
and contrast on color pictures are changed, he perceives distorted color from the original color. In this paper color enhancement
algorithm based on light intensity and outer light decision function using RGB sensor was proposed. The implemented TV of pro-
posed algorithm has higher visual quality at the view point of human visual system and more vivid than that of coventional color
TV.
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E 1AM xy R u v'—-%? =HAFL
Table 1. The xy and u’v’ measurement coordinate value
of skin color.

AEA , ,
%75] X ¥ u v
1 0.3340 | 0.3358 | 0.2100 | 0.4750
2 0.3335 | 0.3357 | 0.2102 | 0.4751
3 0.3282 | 0.3379 | 0.2052 | 0.4753
4 0.3284 | 0.3382 | 0.2052 | 0.4755
5 0.3311 | 0.3369 | 0.2076 | 0.4752
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Fig. 2. The u’v’ color chromaticity of Skin Color
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Fig. 3. Color sensing circuit.
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Table. 2, A/D output value of sensor(In the case of daylight intensity)

0 lux (&3 4 B

15 Jux (o] ¥ 3H)

30 lux(3dd)

green | red | blue |green red blue | green | red blue
2 6 5 4 7 8 9 B 10
2 6 6 4 8 7 A C 11
2 5 6 4 8 8 A C 12
3 6 6 5 8 8 A D 12

B 3 4AA9 A/D 2HR(MA B0l FARE A5
Table. 3. A/D output value of sensor(In the case of incandescent lamp)

(a) cloudy room

100 cm AglolA g}

150 cm AZelA A

200 cm AgloA YA

green | red blue | green red blue | green | red blue
19 2F 16 10 1E 10 B 13 C
18 2F 16 10 1F 10 B 14 C
18 2E 16 10 1F 10 B 15 C
18 2F 15 10 1F 10 B 15 D
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(b) cloudy day

100 cm Azl 94 150 cm AglelA Ak 200 cm A4 YA
green red blue | green red blue | green red blue
19 28 1B 13 20 17 10 1A 15
19 2E 1C 13 21 17 10 1A 16
19 2D 1B 13 21 18 11 1A 16
1A 2K 1C 14 21 18 11 1B 16

E 4 AN A/D EER(AES MRS A
Table 4. A/D output value of sensor(In the case of florescent lamp)

(a) dark room

100 cm A AA QA

150 cm AzlelA 44}

200 cm A oA QA

green red blue | green red blue | green | red blue
1D 1F 30 14 16 22 10 10 1A
1D 17 2R 15 16 22 F 10 1A
15 1F 30 15 15 22 F 1 1A
1F 1F 30 15 15 23 10 12 1A

(b) cloudy day

100 cm Azl A A 150 cm A=jelAM A 200 cm A2lolA 44k
green red blue | green red blue | green red blue
10 I 2F 15 17 25 11 15 1E
10 1 2D 15 17 23 12 14 1E
1E 20 30 15 17 24 12 15 1F
1C 1 2F 16 18 24 13 15 1F
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Fig. 4. Decision function.

0 016 0.79 1.51 R-B[V]

(a) Intensity decision function(G-sensor), (b) Outer illuminant decistion function.
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ZAstn) ol & uigoz ke o wde % wd
s o 4d W B8 29 49 dehidn ¥
5 gl m A wd drufFe g3 gt

1. Compute the A/D value of R, G, and B sensors
2. Calculate: G-sensor's A/D value
if(G-sensor(0.476V) Intensity = night time
else if (G-sensor)3.095V) Intensity = daytime
else Intensity = some illuminant exist
3. Calculate B-R and R-B sensor’s A/D value
if(0.476V <G-sensor(3.095V & 1.35V<B-R difference)
[lluminant = fluorescent lamp(bright)
else if(0.476V < Gsensor(3.095V & 0.87V<B-R difference(1.35V)
INuminant = fluorescent lamp(moderate)
else if(0.476V <G-sensor(3.095V & 0.48V <B-R difference(0.87V)
Hluminant = fluorescent lamp{dark)
else if (0.476V <G-sensor(3.095V & 0<B-R difference(0.48V
& 0<R-Bdifference0. 16V)
[lluminant = daylight
else if(0.476V < G-sensor(3.095V & 0.16V<R-B difference(0. 79V}
lluminant = incandescent lamp(dark)
else if (0.476V<G-sensor(3.095V & 0.79V<R-B difference 1.51V)
Iluminant = incandescent lamp(moderate)

else Nluminant = incandescent lamp(bright)
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Fig. 5. Block diagram for color enhancement
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Table 5. Look up table about outer conditions
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2d9+¥8%% £ 70 04 74 50 150 77
UG+ ERZE W+ 70 64 87 50 154 77
FALG+EFE A 70 64 87 50 158 81
UG+ PBF LS 70 64 87 50 158 97
2dg+udE 70 64 87 50 170 113
BAE+uEE F 70 64 87 50 170 113
I¥g+UEF % 70 64 87 50 178 125
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Fig. 6. Chromaticity diagram related to g-drive and b-
drive gain control.
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Fig. 7. Chromaticity diagram related to g-drive and b-
drive gain control.
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Fig. 8 Chromaticity diagram of compensated color. At sl =MD olg £4Aste Ase] W
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(a)

Oy 9. AgE dnelFes TEE TV 71E TV 92del vl (s d3)
Fig. 9. Comparison between TV of the proposed algorithm and conventional TV (daylight).
(a) TV of the proposed algorithm, (b) conventional TV.
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(a)

38 10, At gzelges FHE TVS 712 TV 949 vla(d3%)
Fig. 10. Comparison between TV of the proposed algorithm and conventional TV (fluorescent lamp).
(a) TV of the proposed algorithm, (b) conventional TV.

(a)

(b}

38 1. A gnelFe THE TV 713 TV 949 vz (94d%)
Fig. 11. Comparison between TV of the proposed algorithm and conventional TV (incandescent lamp).
(a) TV of the proposed algorithm. (b) conventional TV,

22 3 dMe 29 549 dANRHA @l AFE,
4, g-drive ¥ b-drive® ZF WA wztd 4z
g 2¥MEHE DFY F Qe 44 H2E FHE
A3 A% Fdd @ By Forg AL od =23
olg ui®e 2 TVE Agdte 4% Idd gz 43
¥ N FEE BRAse TVAAMe & %4 dandd

B3 AA TVl AEAAT. 4 ¢4 dadFEd HE
ARE AT AHE e FAHo2 AF FLo Y
A3d ARE FoBREH EF A HEP MgA B
FERLH AN Bl Yol TE M Wt A2 A
A =AM 71&e TVl ¥y F& AAXE
vel Wiet
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