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Spectral Reflectance Estimation of RGB Color Signal

Jin—Wook Beak
Dept. of Graphic Arts Engineering. Graduate School,

Pukyvong National University

Abstract

As information—communication network has been developed rapidly. internet
users' circumstances also have been changed for the better, in result, more
information can be appllied than before. Also. the application is not focused on
the text anv more. but the visual information has become the main stream. As
{he internel circumstances have hecome more comfortable than before, internet
users are generalized from some specialists to general public. Thereifore.
overything which are used in our daily life, for example. internet shopping
center. internel broadcasting., and internet theater can be met by CRT. At this
moment. there are many differences between real color and reappeared color on
the CRT.

When we observe a material object. our eves perceive the multiplied form of
light sources and nature spectral reflection. However, when the photographed
signal is reappeared. illumination al that time of photographing and spectral
reflection or a material object are converted into signal, and this converted RGB
signal is observed on the CRT under ancther illumination. At this time. RGB

signal is the reflected result of illumination at that time of photegraphing.



Therefore. this signal is influenced by the illumination at present so it c¢an be
perceived another color, In this. we are the result which the spectral
reflectance R(A) of the body is reflected with the light scurce of an image
acquisition that time in the RGB signal and The color of the bodv appears so
that 1t 1s different if the hght source.

Recently a color image processing to be become Independent have been
desired at the light source in an image processing and it have been enlarged.
An Image processing of the light source which i1s become independent means an
image processing which uses a spectral reflectance information. We improved it
in the spectral reflectance estimation method which uses existing 3—band Image
in this research that the improvement of an identity color population generation
method which uses the hue angle and the processing speed improvement and
introduces a labelling method. The precision of a spectral reflectance estimation

appeared to the AE, of an average 2.7 comparing with the measurement price.

The practical use possibility came to be fast and appeared a processing speed

compared with existing method.
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Table 1. The Same Hue Data Base of the 24 regions
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Fig 5. The spectral reflectance estimating block diagram for the RGE.
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<Step 1> Input RGB
ME olm| A7 AFREE Mecbath Color Checkerell A 119 < ¢

= o8 EAe g R97), G145, B9 E & S Ao

<Step 2> Computing Lab for R{97), G(145), and B(19)

Label

shest

RGBFOZHE XYZ T2 WIS ofgfe] NTSC HE4 2(26)

ok 2 (6) 2 Waals ol gFt e’ #E TET

X (0.6068 0.1735 0.2004 | R
Y |=10.2989 0.5866 0.1145 | G
z 0.0000 0.0661 1.1163 | 5

o] Wl A La"p ake 2+ 105.9, —37.6. 79.19] ¥}

<Step 3> Changing the 1 from 0 on Label RGB(a".5")

(267
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Label_RGB(—37.6, 79.1)=1

ole|o n|o|lo|alo]lo|ole|elo|e|ole|ojel=|e
o|lala|olola|le|s|e|lo]eje|o|ojo|ola|e{o|e
alole|elale|o{o]|olalaje|ola|a|e|e|e|o|a
olo|lo|o|o|ain|olojo|oje|a|e|eja|e|o|oie
olojolc|la|lo|o|cio|o|a|o|o|o|sia|ala]o|e
olo|lele|lo|e|aloja|ale|e|aje|a]alalale|e
olo|o|ele|e]|o|a|e|e]e|o|o|ota|nla|oja|s
oloe|ola|ole|e|a|o|e|oio|s|oje|aje|e|e|a
olo|ale|alels|a|ole|oic|a|le|e|a|ls|o|=|e
alolcla|e|alo|ojo|e|o|a|ejo|es|e|e|ale
olo|oljo|o|o]aloja|a|s|elole|olc]|e|o|aio
olo|lole|le|o|olae|c|alololojola|e|alolale
olo|le|o|ejclojo|ela|eljelc|(eis|eio|e|a|e
Be o|loloie|e|elaloio|o|ajo|ole|eis|e
lelalo|c|a|o]a|e|a|o]|e|o|o|a|eles|ale|e]=
o|lolelo|lo(o|elole|o|o|a|eie|ela|e|o|wjo
o|lo|ojiolelc|lalela|cle|ojois|o|e|ale|a|e
o|lo|a|a|oicla|lo|elojoieio|(a|ole|ale|(e|o
oio|e|e|zjie|e|e|ale]|o|e|e|oieloiw|a|a|o
olojolclalo|olojo|e|a|e|s|e|e|o|e|a|e|(=

37.6. 79.1).

.

value () to 1 on Label RGB(-
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Ing 6.

<Step 4> Recognition the same hue region for the RGB
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4-1-1. AFEHA 99 QA7) EFiALE 24
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Fig 8.3 Zo] 3% 7Y A% & 29l 9% o|v|xZ Argar.

{a) The recognition of 2 maximum (b) The recognition of a maximum

gray area in D65 illuminant gray area in measurement A

(c) The recognition of a2 maximum

gray area in measurement [ol

Fig 8. Sample images for using the experiment to recognize the maximum gray

area.
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o] wj o]&2] RGBEE Table 1.9 Zt}

Table II. RGB Data which has a Maximum Gray Area according to the Light

1;101;_
T

Source
Light tew R G B
A 255 189 BY
D65 233 255 217
Hol 255 123 20

4-1-2. AA5H

Fig 10.14 < + 2
23 @ A9 AAFL

E=]

e
oF 2= ¢

FEe) EFWAE 34

ARTAS G (D) 2] 199 Gl o)
A5 g@3h @7 Fig 10,9 dehggic
uhsh ol HUARAM o T WALES A

o]z om| x| FFAY xWF

of #Aglel 49 if B

(h) Sample No. of the test image

{a) Recognized maximum gray region

Fig 9. Recognized the maximum gray region and sample No. of the image.
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Fig 10. Measured and estimated the spectral reflectance of the sample No.19.
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Spectrat Radiance

Spectral Radiance

-+ Measurement

-» Fstimated

Ol p———
40
20
I PR
400 440 480 520 560 600 640 680

Wavelength(nm)

(a) Measured and estimated spectral radiation of the D65

- Measurement

. -« Estimated /
- i
~

] e

S
. iy
) // /
vy e

400 440 480 520 560 600 640 680

Wavelength{nm)

(b) Measured and estimated spectral radiation of the A
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— Measurement
-=— Estimated

Spectrat Radiance

100 440 480 520 560 800 640 680
Wavelength{nm)

(¢) Measured and estimated spectral radiation of the Hol

Fig 11. Measured and estimated spectral radiation of the (a)DB5, (b)A,

and (¢)He! light source.
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Table II. Cumulative Contribution Ratio of 3rd. according to the Light Source

Light | € illuminant Mcasure-mem ;\‘leasuiemem Measurement
D65 Da0 Hol

Cumulative Cumaulative Cumulative Cumulative

Label contribution contribution contribution coniribution

ratio of 3rd. ratio of 3rd. ratio of 3rd. ratio ol 3rd.
Label 1 99.9 99.9 99.8 99.9
Label 2 99.9 99.9 99.9 99.8
Label 3 99.9 99.9 99.9 99.8
Label 4 99.9 99.9 99.& 99.8
Label 5 99.9 99.9 99.9 099.8
Label 6 99.9 99.9 99.9 99.8
Label 7 99.8 99.5 99.8 99.9
Label 8 99.9 99.9 99.9 99.9
Label 9 99.6 99.7 99.6 99.8
Label 10 899.7 99.6 99.7 99.9
Label 11 899.8 99.7 99.8 99.8
Label 12 99.7 99.8 99.8 99.8
Label 13 99.8 99.7 99.8 99.7
Label 14 99.8 99.8 99.8 99.8
Label 15 99.8 99.8 99.7 99.8
Label 16 99.8& 99.8 99.8 99.7
Label 17 99.6 99.9 99.9 99.8
l.abel 18 99.6 99.6 99.6 99.6
Label 19 99.5 99.5 99.5 99.5
Label 20 99.6 99.7 99.7 99.6
Label 21 9a.8 99.7 98.5 99.8
Label 22 99.7 99.7 99.7 99.8
Label 23 98.8 99.8 99.9 99.9
Label 24 99.8 99.8 99.9 99.9
Average 99.8 99.6 99.& 99.8

_32,,




Table T¥. Cumulative Contribution Ratic of 3rd. according to the Light Source

Measurement . ) o . i . .
Light T184 A llluminant D65 illuminant | D30 illuminant
Cumulative Cumulative Cumulzative Cumulative
Label contribution contribution contribution contribution
ratio of 3rd. ratio of 3rd. ratio of 3rd. ratio of 3rd.
Label 1 99.9 99.9 99.8 99.9
Label 2 99.5 99.5 99.5 99.5
Label 3 99.9 99.8 99.9 99.9
Label 4 99.9 99.8 99.9 99.8
Label 5 99.9 99.8 99.9 99.9
Label 6 899.9 99.8 99.8 99.9
Label 7 99.8 99.9 99.8 99.8
Label & 99.5 99.5 99.5 99.5
Label 9 99.5 99.5 99.5 99.5
Label 10 99.9 99.9 99.7 99.7
Label 11 99.8 99.7 99.8 99.8
Label 12 99.9 99.8 99.8 99.7
Label 13 99.8 99.8 99.7 99.8
Label 14 99.7 99.7 99.8 99.6
Label 15 99.7 99.7 99.8 99.7
Label 16 99.7 99.8 99.6 99.8
Label 17 99.8 99.8 99.9 99.9
Label 18 99.7 99.6 99.6 99.6
Label 19 99.5 99.5 99.5 899.5
Label 20 99.5 99.5 99.7 99.7
Label 21 99.6 99.7 99.7 99.6
Label 22 99.8 99.8 99.7 938.6
Label 23 99.9 99.9 99.8 94.8
Label 24 99.8 99.9 99.8 99.8
Average 99.8 99.& 9g.8 99.8
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4—3. RGB o|H|A & o] &3 EPiAE FHEH
A% BE wAoR FAA4 gelg TdolE xdsle] 259dos

w wAR Qoo dolduol A 3ERe yuo ey TEHE F,

(a) Sample No. of the test image (b) Test image

Fig. 12 Test image and sample No. of the test image were used spectral

reflectance estimating experiment.
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Table V. AEm Comparison of Estimated Spectral Reflectance in the

Mechath areas

AE:;J Mechath D65 illuminant | Hel il!umi.nant A ill'umirnian‘t
(Measurement} (Estimation) (Estimation) (Estimation}
Area L a h AE), AE), AE,
Area 1 47.4 14.2 16.3 247 2.65 1.66
Area 2 79.5 15.6 20.7 3.00 4.61 3.67
Area 3 62.4 -0.1 | -25.8 2,73 3.37 3.33
Area 4 54.3 1 —17.9] 24.1 2.60 3.96 1.31
Area 5 68.2 13.9 | -268 2.84 2.74 4.17
Area 6 | B87.3 | —36.4] 2.3 3.16 3.23 3.95
Area 7 74.5 32.2 63.6 3.11 3.04 3.27
Area & 50.6 18.5 | —47.4 2.64 4.37 3.59
Area 9 62.5 50.6 15.2 2.83 4.70 3.67
Area 10| 39.6 26.7 | —2b.1 2.39 2.72 3.44
Area 11 ‘86.1 —32.4 | 67.1 3.33 3.44 3.83
Area 12| 86.5 15.9 76.1 3.35 2.37 3.77
Area 13| 37.8 284 | —56.2 2.52 3.34 0.86
Areag 14| 675 | —47.0] 40.1 2.96 2.88 2.21
Area 15| 516 | 57.3 | 25.8 2.72 2.22 2.57
Area 161 985 | —2.0 | 90.2 3.61 3.33 3.34
Area 17| 62.3 5556 | —-18.2 2.86 3.07 3.79
Area 18§ 62.3 | —24.2 | —28.2 3.75 1.73 1.73
Average - - - 2.83 2.89 2.71
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Fig. 14 AE ab comparison graph according to the light source.
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