CHAPTER 5

RESULTS AND DISCUSSION
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These LUT data is the data into the Input data for the calculation of Monitor profile and

GOG (gain-offset-gamma) model. And it is measured in X, Y, and L values as shown in Table 5-1.



These values are calculated into XYZ tristimulus (X =x.L/y, Y =L, and Z = z.L/y) [5]

Table 5-1 Input data for Monitor profile creation
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Digital count
X y z L

R G B

255 0 0 0.0139 18.2
0 255 0 4 0.1022 49.7
0 0 255 0.789 5.78
0 0 0 . 0.2995 0.262
16 16 16 = 5 0.2993 0.273
32 32 3 485 () 0.3017 0.391
48 48 48 3430 32 0.309 0.784
64 64 64 054';:;1:' 0.347 0.3184 1.70
80 80 80 s@_. Iy 0.3314 3.26
96 ' 5.29
112 8.15
128 11.6
144 16.2
160 213
176 282
192 192 192 0.314¢ 03319, 03541 g | 3538
208 Q2W baﬂﬁm .3 3‘% 35‘@ Ekzg
24 s 224 0.3139 0.3318 0.3543 52.5
240 240 240 0.3118 0.3297 0.3585 62.1
255 255 255 0.313 0.3302 0.3568 73.5
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The obtained tristimulus value of each channel are used to calculate the scalar values

where R = X/Xmax, G = Y/Ymax, and B = Z/Zmax. These data are shown in the Table 5-2.

Table 5-2 The data between the DAC counts and Scalar.

Y M|

Digital | X, . R Scalar
count G B
0 0.128 m 0.0036 0.0078
16 0.134 // fé‘m‘hz‘ ~. | 0.0037 0.0029
32 0.195 Mﬁl\\i&h 0.0053 0.0042
48 0.387 ﬂl i‘\ 0.011 0.0088
64 0.817 0.023 0.02.
80 1.556 0.044 0.04
96 2.516 0.072 0.066
112 3.861 0.111 0.104
128 5.491 [ 0.158 0.151
144 7.653 0.213
160 10.073 4, 0.283
176 13.31 $19.07 27.49 0.382 0.384 0.376
<1\0487 0.481
.44 0.571
0,714 % 1 0.706
255 34.851 49.7 73.192 1.0 1.0 1.0

All three channels have the nonlinear relationship between the digital counts and Scalar

R, G, and B as following in Figure 5-1, 5-2, and 5-3.
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Figure 5-1 The relationship between Digital count and R scalar
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Flgure 5-3 The relationship between Digital count and B scalar
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Because the scalar values are normalized by dividing their respective maximum values. These
normalized values are used to estimate parameters for the nonlinear transform from DAC values to

monitor RGB values using the following Eq.(5.1)

(5.1)
wing relationship
(5.2)
R/R max = {
= =
log (R/R max)=7 log(d y, logk! (5.3)

i ' u
The validity of i s approx1matlon can be verified by plotting log (R/Rmax) vs.

T I T——
mtercept d1v1ded gamma is 1 ﬁure 5-4, 5-5 ﬁ%s Ehi }glgmilplm of RGB
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Figure 5-4 The logarithmic plot of R level.
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Figure 5-5 The logarithmic plot of G level
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Figure 5-6 The logarithmic plot of B level
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Table 5-3 The data of Gamma, Offset, and Gain

Channel Gamma | Offset . Gain
R 2518 -0.040 1.040
G 2.378 -0.085 1.085
B 2.456 -0.081 1.081

Therefore, we obtaine Eq 5.4,5.5,and 5.6.

Guidnsmineng
A9 ﬁNﬂiﬂJ URIAINYIA Y
d, = [R "% 0.04] [%] 5.7)

d, = [B"*4%+0.081] [ﬂ] (5.8)
1.081
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d, =[G ""+0.085] [1—2(%] (5.9)

The GOG model can be examined the efficacy by measurement the standard deviation

and average of the AR, AG, and AB, which are difference of the scalar value of RGB levels in

Table 5-4 The AR, AG

Digital count Tﬁa " ( \ AB
0 - v f;" \ .
16 0.003 P2l .
32 00032 ¥ EEEEGg | 0.0035
48 0.0019 Aot | 0.003
64 , 24 0.0026
80 0.0048 " 1 0.0038
9% 0.0004 0.0034 E} 0.0025
112 0003 = 03 |~ o 00029
o ﬁ%ﬁﬂﬁ% Mot
144 0.0005 7100013 & 0.003%/
160 m uoﬁl I j p _E 0.‘@ B
76 0.0064 0.0057 0.0082
192 0.0128 0.0105 0.0147
208 0.0048 0.005 0.0085
224 0.0014 0.0004 0.0016
240 0.01 0.01 0.0008
255 0 0 0
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The standard deviation and the average of AR, AG, and AB as shown in Table 5-5.

Table 5-5 The Average and the standard deviation of AR, AG, and AB channels.

Differences Average Standard deviation
Ar , ' 0.0035
Ac T 0.0045 e 0.0031
AB ’ 0038 0.0037

The results in Table e less than 0.05 and the standard
deviations are very low. Th del.
#l-'-i‘
:1’5_;‘
e
5.2 The Transformation matrix an S
AN,
We described eariter ofradditive color mixing apply to

computer controlled CRT digplays. Thus, the melationship between display primaries and
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= 5.10
= Yr ,max Yg ,max Yb ,max G ( )
Z Z Z Z B

r,max g,max b,max |
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When a color system is described by Eq. (5.10), it has stable primaries. That is, the
chromaticity coordinates of each primary do not change with the level of output. This is clarified
by expanding the primary tristimulus matrix into a product of a chromaticity matrix and a

luminance matrix, shown in Eq. (5.11):

Xr,max Xg,max Xb,max 0 0
Y. max Yamax Yomax = 0 Lywwe O (5.11)
Zf/max Zg,max Zb,max 0 I-b,max

where x , AP UT data, which measured by

spectrophotometer. And uminance in LUT data, which
measured by spectrophotometer.

Therefore, in this researchy; e !E.._E_i*;_,:f_,l pary tristimulus or the transformation
Ees ot L

matrix as shown in Eq. i,: .‘r '

y J

ﬂﬁ o Wgﬁﬁi
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And Inverse transformation matrix as shown in Eq. (5.13):
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R 0.038 —0.017 —0.0058 X
G |=]| —0.014 0.0267 0.00052 (| Y (5.13)
B 0.0012  —0.0029  0.01366 Z

gamma coefficients and a y an< for ‘ on matrix. 7- -- on the maximum red, green, and
blue, the tristimulus values of Te g 4 o samples can be predicted. All the same, with the
determined SRGB system’ s /o 1 1 test color samples can be predicted
too. CIELAB color difference 'v':(, e between measurements by
spectrophotometer and both ietions _'.:'-.- - " itor peak white was used to define X, Y,
and Z_ in the CIELAB equationé.

The efﬁcacy i andard deviation and the

average of the difference <Eolor, which are

In this rﬁ”ﬁ%ﬂﬁﬁ%ﬂ m ﬁﬁnation by the obtained

monitor profile and'the sSRGB system’s profile as shown in ble 5-6.

ammﬂimumqwmaa

)| .
ulated mto the CIELAB color difference (AE )
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Table 5-6 The average and standard deviation of AE.ab between the transformation through

monitor profile and the SRGB’s profile.

Types of profile
Average S.D.
Monitor profile 0.21
sRGB’s profile 2511
Figure 5-7, 5-8, disttibution ‘\" (ferences as a function of L* of
o 4 h "q\..
the 45 test colors for the i le~sR€ orofile, and both of the monitor profile and
sRGB’s profile.
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Figure 5-7 The color differences of the monitor profile
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Figure 5-8 The color differences of sSRGB’s profile
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Figure 5-9 The color differences between both of the profile
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The results from Table 5-6 show that the average and S.D. of difference of the CIELAB
color difference of the monitor profile is very low and less than 2.0. Thus, this monitor profile is a
acceptable profile. And the transformation of colors through the monitor profile receives smaller

color differences than the transformation of colors through sRGB system’s profile. Therefore, the

monitor profile is a more suitable tool for {

But, for the color co nmunicatio Internet, the difference system of monitor has
created the burden of CMS : onito: ‘f"'ui"* has not the same monitor profile.
Therefore, to avoid this

suitable tool for the colos
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