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Correlated Color Temperature

Correlated Color Temperature (CCT) is a less precise measurement of the color of white. The target is 6505. Higher
than 6505 is too blue. Lower is too red.
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CIE Charts

These charts graphically map the accuracy of the display's color saturation and hue relative to the chosen standard
The closer the 'After' symbols are to the reference points, the more accurate the color. There are 2 chromaticity charts,
one showing before/after performance based on the 1931 xy system and another based on the 1976 u'v' system,

which is less well known, but more perceptually uniform.
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CIE 1976

Luminance Error (before)
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ColorChecker

The ColorChecker evaluates the real-world color performance of the display by measuring the accuracy of ordinary
colors found in the natural world. It includes 24 natural colors plus 16 extra colors that sample a variety of human skin
tones. These are important because human vision is especially sensitive to inaccurate skin tone reproduction.
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ColorChecker AE Performance

Before AE
Color Before After
Dark skin 2.1 13
Light skin 2.5 0.6
Blue sky 2.3 04
Foliage 2.1 0.2
Blue flower 2.1 03
Bluish green 1.7 0.9
Orange 13 1.1
Purplish blue 1.5 04
Moderate red 19 1.0
Purple 1.5 0.6
Yellow green 1.2 0.5
Orange Yellow 14 0.8
Blue* 15 0.3
Green* 16 0.6
Red* 16 12
Yellow* 1.1 0.8
Magenta* 1.5 0.6
Cyan* 3.0 0.7
White* 2.0 1.1
Neutral 8 2.7 12
Neutral 6.5 49 0.7
Neutral 5 43 13
| | | | Neutral 3.5 838 2.2
0 5 10 15 20 Black 28 1.0
AE D7 22 0.8
D8 2.6 03
After E7 20 0.9
E8 27 1.0
F7 24 1.1
F8 2.6 0.7
G7 2.0 0.9
G8 17 03
H7 34 0.8
H8 25 13
17 19 0.9
18 2.8 1.1
7 17 0.6
J8 16 0.7
CP-Light 24 0.6
CP-Dark 23 0.8
Mean 2.4 0.8
[ [ [ [
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ColorChecker Skin Tones AE Performance

Before AE

Color Before After
Dark skin 2.1 13
Light skin 2.5 0.6
D7 22 08
D8 26 03
E7 20 09
E8 27 1.0
F7 24 1.1
F8 26 07
G7 20 09
G8 1.7 03
H7 34 08
H8 25 13
17 19 09
18 2.8 1.1
7 1.7 06
8 16 07
CP-Light 24 06
CP-Dark 23 08

Mean 2.3 0.8
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Gamma Output
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Output Gamma Video Output Gamma Video
0.0030 0.0030
0.03 (0.1%) 2.21 0.02 (0.1%) 2.27
0.14 (0.6%) 2.20 0.10 (0.5%) 2.34
0.64 (2.9%) 2.19 0.49 (2.3%) 2.35
1.54 (7.1%) 2.20 1.27 (6.0%) 2.34
2.83 (13.1%) 2.22 247 (11.6%) 2.35
4.62 (21.4%) 2.23 4.17 (19.6%) 2.35
6.84 (31.6%) 2.26 6.28 (29.6%) 2.39
9.61 (44.4%) 2.28 9.03 (42.6%) 240
12.98 (60.0%) 2.29 12.39 (58.4%) 241
17.00 (78.5%) 2.29 16.44 (77.4%) 243
21.65 (100.0%) O 21.7 21.23 (100.0%) O 21.2
Mean: 2.24 2.36
Contrast: 24723 24240
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Gamma

Gamma describes the rate at which video output increases with signal input. This is not a a one-to-one relationship. If

gamma is too high, the image will darken and shadow detail will suffer. If gamma is too low, contrast and depth

suffer.

Luminance: fL

Target Gamma: 2.35
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Before After
Output Gamma Video Output Gamma Video
0% 0.0030 0.0030
10% 0.14 (0.6%) 2.20 0.10 (0.5%) 2.34
20% 0.64 (2.9%) 2.19 0.49 (2.3%) 2.35
30% 1.54 (7.1%) 2.20 1.27 (6.0%) 2.34
40% 2.83 (13.1%) 2.22 2.47 (11.6%) 2.35
50% 4.62 (21.4%) 2.23 417 (19.6%) 2.35
60% 6.84 (31.6%) 2.26 6.28 (29.6%) 2.39
70% 9.61 (44.4%) 2.28 9.03 (42.6%) 240
80% 12.98 (60.0%) 2.29 12.39 (58.4%) 241
90% 17.00 (78.5%) 2.29 16.44 (77.4%) 243
100% 21.65 (100.0%) O 21.7 21.23 (100.0%) O 21.2
Mean: 2.24 2.36
Contrast: 24723 24240
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Grayscale AE Chart

This chart displays the color of white across the entire grayscale in raw xy data and Delta-E. White is defined as
x0.3127, y0.3290. Delta E (dE or AE) measures deviation from a color standard. The smaller the number, the less the
deviation from the standard and the more accurate the color. Ideally, AE for white should not rise above 2.
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Before After
X,y AE CCT X,y AE CCT

5% 0.315, 0.344 8.4 6,281 0.315, 0.330 1.2 6,370
10% 0.318, 0.345 9.1 6,167 0.313, 0.325 2.7 6,500
20% 0.316, 0.346 9.5 6,244 0.312, 0.326 1.8 6,554
30% 0.315, 0.344 8.6 6,277 0.312, 0.330 0.6 6,518
40% 0.314, 0.339 5.7 6,350 0.313, 0.330 0.5 6,493
50% 0.313,0.337 47 6,422 0.312, 0.330 0.7 6,538
60% 0.313,0.336 4.0 6,434 0.312, 0.329 0.3 6,535
70% 0.313, 0.333 2.2 6,438 0.313, 0.328 0.3 6,510
80% 0.312, 0.333 24 6,503 0.313, 0.328 1.0 6,489
90% 0.312, 0.331 1.8 6,545 0.312, 0.328 0.5 6,537
100% 0.311,0.330 1.0 6,566 0.312, 0.328 0.6 6,531
Mean: 5.2 6,384 0.9 6,507
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RGB Line Chart

This chart also displays gray scale performance, but breaks out the contributions of red, green, and blue. Ideally, all
three colors should be within +- 4% from 100% across the entire range.

Before

130%
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5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Mean
942%  955% 93.6% 94.1% 96.0% 96.0% 96.6% 985% 973% 974% 982% 96.1%
G 1028% 1026% 103.1% 102.8% 101.9% 101.7% 101.5% 100.7% 101.0% 100.9% 100.6% 93.8%
B 89.7% 878% 882% 895% 929% 947% 955% 972% 97.7% 98.8% 99.9% 93.8%
After
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5
S
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I
90%
80%
70%
10% 20% 30% 40% 50% 60% 70% 80% 90%
% Video
5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Mean
R 102.3% 103.1% 1014% 992% 99.6% 989% 99.5% 100.3% 101.3% 100.1% 100.3% 100.5%
G 994% 988% 994% 1003% 100.2% 100.4% 100.1% 99.9% 99.5% 999% 99.8% 100.5%
B 988% 1025% 1023% 99.7% 99.5% 99.8% 1003% 1004% 100.7% 100.8% 100.9% 100.5%
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RGB Bar Chart

This chart also displays gray scale performance, but breaks out the contributions of red, green, and blue. Ideally, all
three colors should equal at 100% + - 4% across the entire range.

RGB Balance (before)
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5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Mean

R 942% 955% 936% 941% 96.0% 96.0% 96.6% 985% 973% 974% 982% 96.1%
G 1028% 102.6% 103.1% 102.8% 101.9% 101.7% 101.5% 100.7% 101.0% 100.9% 100.6% 93.8%
B 89.7% 878% 882% 895% 929% 947% 955% 972% 977% 988% 999% 93.8%
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5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Mean

R 1023% 103.1% 1014% 992% 99.6% 989% 995% 100.3% 101.3% 100.1% 100.3% 100.5%
G 994% 988% 994% 1003% 1002% 1004% 100.1% 999% 995% 999% 99.8% 100.5%
B 988% 1025% 1023% 99.7% 995% 99.8% 100.3% 100.4% 100.7% 100.8% 100.9% 100.5%
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Primary/Secondary Colors Hue, Saturation, and Lightness Error

These charts display the before/after color errors of the primary/secondary colors in terms of the three visible
components of color: Hue, Saturation, and Lightness (HSL). Ideally, all primary and secondary colors should have no
more than 2% error in any component.
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Chromaticity Error (Before)

Red Green Blue Yellow Cvan Maaenta

Lightness 3.1% 2.2% 3.8% -8.5% 1.8% 2.8%

Saturation -1.2% -2.3% -0.7% 6.5% -4.1% -1.7%

Hue
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% Error

0.6% -3.9% -0.7% 6.8% -5.6% 0.2%

Chromaticity Error (After)

Red Green Blue Yellow Cvan Maaenta

Lightness 3.6% -0.3% 43% -0.7% -0.2% 3.0%

Saturation -0.9% -2.0% -1.1% 1.0% -4.2% -3.4%

Hue

0.6% -3.5% -1.7% -2.5% -0.2% 1.4%
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Primary/Secondary Colors dE Performance

The data below below shows the display's ability to accurately reproduce color as defined by the selected color
difference model in AE units. CIE94 or CIEDE2000 should be 1.5 or less.

AE Performance

AE
v

Red
Green
Blue
Yellow
Cyan
Magenta
White

1 3 4 5 6 7
Primary/Secondary Colors
Pre . Post .
Reference Before After
xyY xyY AE xyY AE
0.6400, 0.3300, 0.1082 0.6389, 0.3325, 0.1156 14 0.6397, 0.3325, 0.1167 1.6
0.3000, 0.6000, 0.3637 0.3114, 0.5971, 0.3835 23 0.3101, 0.5975, 0.3613 1.6
0.1500, 0.0600, 0.0367 0.1490, 0.0612, 0.0392 0.9 0.1468, 0.0621, 0.0396 14
0.4193, 0.5052, 0.4719 0.4192, 0.5258, 0.3799 6.5 0.4238, 0.5055, 0.4640 0.9
0.2247, 0.3288, 0.4005 0.2297, 0.3347, 0.4179 1.8 0.2285, 0.3290, 0.3987 0.7
0.3209, 0.1542, 0.1449 0.3212, 0.1563, 0.1541 13 0.3234, 0.1592, 0.1548 14
0.3127, 0.3290, 1.0000 0.3118, 0.3299, 73.8400 1.0 0.3128, 0.3271, 73.1900 1.2
Mean: 2.2 Mean: 1.3
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Color Saturations

This shows the ability of the display to reproduce color accurately throughout the entire gamut, rather than just at the
gamut boundary.
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Saturations AE

Before AE

Color Before After

1 Red 14 16

Green 23 16

Blue 0.9 14

Yellow 6.5 0.9

Cyan 1.8 0.7

Magenta 13 14

Red 80% 16 1.0

Red 60% 19 1.0

Red 40% 25 0.8

Red 20% 3.1 1.0

2 Green 80% 17 0.8

Green 60% 18 0.7

Green 40% 14 0.5

Green 20% 2.1 0.5

Blue 80% 12 0.6

Blue 60% 1.0 0.8

Blue 40% 22 0.7

Blue 20% 2.8 03

Yellow 80% 18 0.7

Yellow 60% 18 0.7

Yellow 40% 6.6 0.7

Yellow 20% 6.5 0.7

Cyan 80% 1.5 0.8

20% 40% 60% 80% 100% Cyan 60% 20 0.8

% Saturation Cyan 40% 2.1 1.0

Cyan 20% 23 0.9

After Magenta 80% 0.7 04

Magenta 60% 0.9 04

Magenta 40% 1.2 04

M Magenta 20% 1.7 0.6

Mean 2.2 0.8

w
<

20% 40% 60% 80% 100%

% Saturation
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