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Abstract;: The white filed display quality of LED panel is increasingly focused. The white field dis-
play quality is mainly the luminance and chromaticity, and the primary luminance of the LED panel
is one of the important factors affecting the luminance and chromaticity of the white field. In order to
obtain the mathematical relationship between primary luminance and brightness and chromaticity of
white field, quantificat the deviation of luminance and chromaticity of the white field caused by pri-
mary luminance deviation, according to establish the mapping model of the three primary luminance
and the luminance and chromaticity of the white field in the CIE-Yxy color space, this paper obtains
the spatial model of deviation of the luminance and chromaticity of the white field deviation caused
by the brightness variation of red, green and blue primary individually or compounded. The influ-
ence on luminance and chromaticity of the white field by the primaries variation has been analyzed in
the orthographic plane of the color space model. The mathematical relationship has a general form in
CIE-Yxy color space, and can quickly determine the deviation of luminance and chromaticity of

white field caused by the variation of primary luminance of any LED panel.
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Fig. 11 (a) Trajectory of the white field. (b) Trajectory of the white field chromaticity coordinates.
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Fig. 12 (a) Trajectory of the white field. (b) Trajectory of the white field chromaticity coordinates.
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Fig. 13 (a) Trajectory of the white field. (b) Trajectory of the white field chromaticity coordinates.
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81, Az sl Ry ql-q2-q3-q4-q5-q6 AL AY X
W, € qlq2q3q4q5q6, WKl 14 (a) Fin, AT
HEAR BRI 12 ST A pl-p2-p3-p4-pS-p6 T il I

(a)

" | " 1 L i i 1 A |
0 0.10.203040.50.60.708091.0

K14 (a) A= EEESHEE; (b) A 6 A bR iz 3)
Bk,
Fig. 14 (a) Trajectory of the white field. (b) Trajectory of

the white field chromaticity coordinates.
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Chromaticity coordinate and brightness of the original

Tab. 1

tristimulus, red, green and blue

B, x y Y
R 0.697 0 0.302 7 123.71
G 0.161 0 0.738 5 290. 46
B 0.126 5 0.077 2 44.60
W 0.312 0.3299 457.90

(D’%ﬁﬂ%ﬁiﬁéﬁ/ﬁ%émﬁ#m
3% 1 GBI, HAD P IL 052 AR 41 Bt K
RS I 3% ﬁtﬂluﬁ,%’—ﬁ*%
O SEREARAR ;3 A H R R 3% 3B 3G Ak e,
IR 5 B AR, I 2 BTN

*2 BHRNEELENSZENEE
Tab.2  Chromaticity coordinates and brightness measurements of the white field
i Rrea“ly Greulily Breulily WLl‘ea“(y X reality Y reality
R 0.97Y 119.90 290. 46 44.60 453.04 0.308 8 0.329 5
G 0.97Y 123.71 282.86 44.60 449.45 0.3130 0.3255
B 0.97Y 123.71 290. 46 43.30 455.80 0.3149 0.3320
R.G 0.97Y 119.90 282.86 44. 60 446.90 0.310 2 0.3254
R.B 0.97Y 119.90 290. 46 43.30 451.08 0.310 8 0.3320
G.B 0.97Y 123.71 282.86 43.30 449.10 0.316 0 0.328 7
R.G.B 0.97Y 119.90 282.86 43.30 444.98 0.3125 0.3299
Y 123.71 290. 46 44.60 457.90 0.3120 0.3299
R 1.03Y 127.00 290. 46 44.60 459.98 0.3159 0.3289
G 1.03Y 123.71 299.50 44.60 464.59 0.3117 0.331 8
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®2(%)
gt Rrealily Gmlm B reality WLredlity X reality Y reality
B 1.03Y 123.71 290. 46 45.93 4560.13 0.310 5 0.326 0
R.G 1.03Y 127.00 299.50 44.60 470.10 0.314 8 0.3320
R.B 1.03Y 127.00 290. 46 45.93 462.50 0.3130 0.3250
G.B 1.03Y 123.71 299.50 45.93 467.00 0.309 0 0.3292
R.G.,B 1.03Y 127.00 299.50 45.93 473.20 0.312 6 0.329 5

(3) NG BRI A (9) BRI, B 44.60, HRIH—AL L1 457,90, #4533
e 2 PIIEIRLL 2 GE ARSI B XT A S PRI BRI IR AL Ak A F S L
PEATH—AE AR @R —E LB 123,71, 5% A5IH—4k, 4 A0 (9) HhoR il B B =2 A
FERA—ICE B 290. 46, ARG —LIL  @REEAKR HRE TR, Ik 3 R,

®3 NWEES5EXE

Tab.3 Measured value and real value

WL

) Rreu“ly Greulil) B reality Wme,\ X reality Y reality theory % theory Y theory
R 0.97Y 119.90 290. 46 44.60 453.04 0.308 8 0.329 5 453.9 8 0.308 9 0.329 2
G 0.97Y 123.71 282.86 44.60 449.45 0.3130 0.3255 449.42 0.313 8 0.3256
B 0.97Y 123.71 290. 46 43.30 455.80 0.3149 0.3320 456.55 0.3149 0.3322
R.G 0.97Y 119.90 282.86 44.60 446.90 0.310 2 0.3254 445.54 0.310 8 0.325 8
R.B 0.97Y 119.90 290. 46 43.30 451.08 0.310 8 0.3320 452.67 0.3113 0.3325
G.B 0.97Y 123.71 282.86 43.30 449.10 0.316 0 0.328 7 448.10 0.316 2 0.328 8
R.G.B 0.97Y 119.90 282.86 43.30 444.98 0.3125 0.3299 444.16 0.3125 0.3290
Y 123.71 290. 46 44.60 457.90 0.3120 0.3299 457.90 0.3126 0.3290
R 1.03Y 127.00 290. 46 44.60 459.98 0.3159 0.3289 461.79 0.316 1 0.328 7
G 1.03Y 123.71 299.50 44.60 464.59 0.3117 0.3318 466.37 0.3113 0.3323
B 1.03Y 123.71 290. 46 45.93 456. 13 0.3105 0.326 0 459.23 0.3103 0.3259
R.G 1.03Y 127.00 299.50 44.60 470.10 0.314 8 0.3320 470.26 0.314 8 0.3321
R.B 1.03Y 127.00 290. 46 45.93 462.50 0.3130 0.3250 463.12 0.313 8 0.3257
G.B 1.03Y 123.71 299.50 45.93 467.00 0.309 0 0.329 2 467.70 0.309 0 0.329 2
R.G.B 1.03Y 127.00 299.50 45.93 473. 60 0.312 6 0.3295 471.59 0.3125 0.3290
1.0 X5 (Kl Yreaiy)
'O (Xiheorys Viveon
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Fig. 15 All chromaticity coordinates (%, > ¥reatiy) 804 (X eory > Yincory )
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Fig. 16 oy,, o,, o, relative errors.
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