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Abstract: LEDs have uniform problems include brightness aspect and color aspect, which
would reduce the image quality of LED displays. This paper gives a method to correct the
color gamut of LED displays. The method can solve the uniform problems, while correct the
color gamut of LED displays accurately. This paper establishes a linear mathematical model
of LED displays’colors, analyzing the target color gamut of LED displays. Then, the correc-
tion method with the target color gamut as LED displays’color gamut is introduced. Further-
more, white balance in color gamut correction method is introduced to fix the color coordi-
nates of colors accurately. Experimental results showed that this method can correct the color
gamut of LED displays into target color gamut accurately.
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Table 1 Tristimulus values of LED pixels before and after the color gamut correction
Xk Yr Zx X6 Yo Z Xy Yy Zy
KIEAFR  68. 567 31 0.2395 18.133 3 78.2 17 21.6315 12.54 122.5785

2 TE BT I e 1 = BIE R E T2 TE Ji 09 00 iy = o 38

LED X Y Z K, K, K; X Y VA
Red 1th 92.24 41. 31 0.019 00  0.742 334 949  0.003 816 6 0. 000 913 5 68. 53 30. 99 0.074
Red 2th 70. 44 31.25 0.014 13 0.971 238 226  0.008 140 9 0. 000 536 7 68. 63 31.01 0.139
Red 3th 70. 57 31.00 0.012 65 0.968 484 099  0.012 286 1 0.000 215 8 68. 29 30. 76 0. 195
Red 4th 79. 05 35. 28 0.015 88  0.865 996 134  0.005 424 9 0.000 791 1 68.61 30.91 0. 075
Red 5th 86.79 38.77 0.0175 7 0.788 789 896  0.004 813 3 0. 000 832 6 68. 94 31. 22 0. 074
Red 6th 81. 06 36. 60 0.017 73 0.845 314 693  0.000 484 5 0.001 086 1 68. 09 30. 68 0. 015
Red 7th 92.72 41.49 0.019 07  0.738 433 391  0.003 937 9 0.000 984 8 68. 53 30. 98 0. 083
Red 8th 73.44 32,47 0.013 78  0.931 358 555  0.009 498 7 0.000 490 9 68. 41 30. 81 0.141
Red 9th 73.84 33.26 0.015 89 0.927 782 22 0. 001 587 2 0.001 240 8 69. 05 31.32 0. 015

Green 1th  17.50 84.13 15.410 00 0.017 250 034  0.918 392 2 0. 015 609 9 17.98 78. 80 17.00

Green 2th  16.89 78.81 15.990 00 0.018 591 861 0. 98 367 07 0.007 131 6 18.23 78. 30 17.13

Green 3th  17.53 79. 30 15.550 00 0.009 204 441  0.980 884 9 0.010 405 7 18. 26 79.14 17.41

Green 4th  16.00 80. 55 15.560 00  0.031 600 401  0.954 977 9 0.011 975 6 18. 07 78.03 16. 93

Green 5th 17,22 84. 68 15.420 00  0.022 560 484  0.910 604 9 0.016 262 1 18.18 78.19 16. 88

Green 6th  20. 10 97. 40 17.580 00  0.020 716 374  0.793 012 5 0.015 376 9 18. 04 78.16 17.05

Green 7th  18.81 88. 64 17.590 00 0.015 484 754  0.873 394 7 0.010 319 6 18.21 78. 37 17.25
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Xk Yr Zr Xo Yo Zs Xi Yy Zy

Green 8th  16. 52 79.18 16. 43 0.025 224 079  0.976 130 400 0.006 684 000  18.04 78.19 17.17
Green 9th  17.28 78.2 15.92 0.010 319 993 0.994 271 500 0.007 282 500  18.42 79.4 17.31
Blue 1th  30.13 14.29 182.4 0.010 067 463 0.030 399 400 0.669 461 900  21.75 12. 66 124.32
Blue 2th  29. 38 13.45 178.2 0.012 642 121 0.037 280 600 0.684 524 200  21.57 12. 64 122.94
Blue 3th  27.76 12.54 167.9 0.011 089 911 0.038 920 100 0.726 463 100  21.68 12.57 123. 60
Blue 4th 29.70 13.50 178.7 0.009 641 495 0.037 034 500 0.682 720 100  21.48 12.34 121.70
Blue 5th 30. 42 13. 24 181.9 0.006 227 784  0.040 408 100 0.670 452 400  21.79 12.51 123.22
Blue 6th  33.46 13.16 198.9 0.002 973 505 0. 044 898 600 0.612 313 400  21.70 12. 4 122.74
Blue 7th  26.07 13.55 158.6 0.012 977 373 0.017 548 100  0.770 930 500  21.44 12.3 121. 32
Blue 8th  23.22 13.61 143.9 0.024 880 866 0.001 787 100 0.851 624 700  21.49 12.35 122.54
Blue 9th 26.13 14. 38 160. 8 0.020 904 676 0.011 498 400 0.761 163 600  21.45 12.52 123.17
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Fig. 2 Color gamut of LED pixels mentioned in Table 1
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3.3 BEKEFHBTE

“E7 B AR bR F Y A B LED &R B Y
T A A o R PR LR A T AR
PR X LED J s B 9 20 2% | i 36 e o ik 171
- AL R B SR 3 A AE A R R K B e
BTG IE Sk 2 15 0 et Sl A I &R
i) LED BoR b, Ui B a. g, i =56
LED #EFT 1 - 7 40 2 BP ATt i £ 48] A% IE i
PP P R 5 £ AR A RS B A S 3 2 2
%18 LED &t a8 & 75 BE 0% i e €0 A 1F o 5
R0 10D 22K L Ao PR I s BB ) AS A2 T s BB
(0 7R B G . AR SC L D65 AT HE % TR Y £8 A bR
(0.313,0. 32DMEN“ " G AL BRI HAx. F I
His 45 0 B )5 0 B bR 5 BEH Yo » SEREAS 3
BEET A H AR = HSE X A1 Ziw o SRADHEAR T
F1 V185 1 5 R G IR IE J5 A5 B I BT I 4T 4
FE S TR 2L mon L, 2 )5 15 2 ) = 4l
HEARES” =R m o L R 3 A AN
-7 2R B, FH R R Y R A J 0 0 R B (A5 e A
[ 56 €5 1 LED 149 46 [ 3K B 906 B0 6 O 4l 0E 1)
F1O . o Ak A5 (0. 313,0. 329)

Xoim Xk X6 X
Yiu |=m X | Y |+0X |Ye |+ILX |Yy]| (11)
Z wim | Zx Z: Ly

K ADWMXA2) PR .

m Xy Xo Xyt Xim
n] = 1Yy Y. Y, XY aim (12)
l Zx Zo  Zy Z i

XA RN Y s X B Z s AT LA
W A bR s ok . B ARFE Y. a3
BTN mon . T ARUE LED 8RB &
SERE Y o 11 HU(E R KB 47, X4 LED BIR“F1i5”
fR B e e BE I L P g 206 LED #1958 2 2R (10)
k=B RR Ny
X =X, X (mk,y +nky + k) (13)
(13 B, 2 mky +nk,y + LRy >1 W, 41
o LED iy &K 652 BN Re il 2 de s 2 Y E
%7, LED B nfEfem s W A7 # a6
AN R B BB XTI LED 2R 18 2K 1Y 52
B ARG 5 5% LED BR 8 R AR, SH KA
Wi dg R R . R, 6 LED SR B A A9 A4
MR FE LA S A LED SR UL, AR R A B
£ (14D, M2 (14 W6 2 B, 8 38 4% 1F #



%13

BFERL, 4. LED R Bf A9 8 38 5 1 97

A AT DA ] S B
Jka,.l +aXky +1IXky <1
m X ky +nXky 10Xk <1 (14)
1m></c,.3 T X kg +IX by <1

J TR D M BERAIE W Y (6, B
Bk R M S B B B0 B 1 X o A 4R
B Y=Y Y +Yy 0 Y, BUEAE 0~Y 2
(] AT X0 2 2 4 AN WK Y AR AR (12) AT
T I8 3 2 (14D X T A 1 S s AR 3R R AT 0
REBE I 2 XX (1) B IR Y i (BB S (1P £ 5] 19 H
brse BEAH .

Xt 1 LED, Y Y, = 0.875 X (Y +
Yo Y B AR IE 2 S5 T Z R0 6
BRI 4 TR Wy s B Z R . B A AR AR
AR T W i R B A AR AR S (0. 313,
0.329) , N HF AT A1, I HHT B — A BoR B E R
A 5 H B AR AR 22 ) 25 S 8/ T 0. 0038,

0339
1328 3 =
~
------ 0328 "
\ 327 Jospeizonse
\ W2 T0312031250.313

CIE y

W\

ey
5 el et T S e
0 0\/
0 01 02 03 04 05 06 07 08
CIE «x

[CS I = 70 R LY AN E R i [P aa
Fig. 4 Color coordinates of the white-point before and

after the white balance

& % X #:

[TAC RPN 4 Z(RY S STy A= I o S =
Y7 A BR A E 5 5 Z HRLIE A =R 0 40 AR AR T
A TA R LED R i @il T — 8 84
LED {8 5 /SR8 275 9 BIr A3 B0 (0 19 €0 A2 A 8 5 1
S TS B T X LED 8% B 5 o B 6 10 RS
il .
P AR Yo B 2 1 8RR R B

X IO 9 A58 TE 2R AT L B (15D

mk,, nk, lk,

mk ., 1k o LR, (15)

mk 3 nk g Lk,
ey, —A~ LED B3R = M 20, 4% ik LED K
BN iy iy i I 20 8 ORI i a1 LS K R
RN -

i]/ 7nk,_] nkg] lk/,] i]
i | = |mk, nk g Lk | X |1, (16)
is/ mR nkgs Ik 4 i3

4 % %

#HA7 T LED SR B 1) S 2s A R 3l o 6 35,
M IE R LR o LED @R 6l iy A — 8ok, IfF
— Ve T A T RE B RS IE B Bl
B Ab B 7 . SEEG 25 R BN &t A IE )
LED SR8 2 (1955 B Ao i — 8ok B 35 3 . 4
TN & SOE FERRELY 7 = B/ SR LY e =
JE B A OE H AR AT 52 B0 R (0 0 A bR ORS iR 22
0.005,“Fd7” {4 A bk FE & 22 0. 003, 5% JiE 22 55
ANF 300, AT RLR I 2 LED R Bf Y R

[ 1] Svilainis L. LED brightness control for video display application [J]. Displays, 2008, 29(5) :506-511.

[ 2 ] Harris S. Color and luminance uniformity correction for LED video screens [ EB/OL]. [2011-11-29 . http://www.
signindustry. com/led/articles/2007-10-15-SH-Pulse Width Modulation PWM Correction of LEE Displays. php3.

[ 3] Z3%. LED B/R R & s R R EH AR Y [J]. AR Z+.2011, 124:5-8.

[ 4] Li X L. A lecture on the technology of color and brightness correction of pixel of LED display screen [J]. Advanced

Display, 2011, 124,5-8.

[ 5 ] Schanda J. CIE colorimetry and colour displays[ C]//Proceedingsof the Color Imaging Con ference : Color Science ,

Systems, and Applications, Scottsdale, Arizona:Society for Imaging Science and Technology, 1997:230-233.
L6 1 FSEIF. M ME L % @ Mo BE R ORI ) . i 5 257 ,2012,27(1) :51-55.
(7] brigss, B 5t 5. 2 T IOMI LED WoR bf 55 BEACIE D7 k[T ). e dh 5 2.7 ,2012,27(2) : 193-197.
[ 8] Wen S F. Display gamut comparison with number of discernible colors [J]. J. Electronic Imaging ., 2006, 15

(4):043001.



98 w5 B R 55 28 4%

[ 9 ] Bala R. Challenges in color reproduction: Towards higher dimensions [J]. Proc. SPIE, 2005,5667:162-169.

[10] Wen S F. Representations of relative display gamut size [J]. J. Display Technology, 2008, 4(1):18-23.

[11] Finlayson G D, Drew M S. White-point preserving color correction [C]//Proceedings of the Color Imaging Con-
ference ; Color Science, Systems, and Applications . Scottsdale, Arizona;IS&. T, 1997.:258-261.

[12] Muthu S, Schuurmans F J P, Pashley M D, et al. Red, green, and blue LEDs for white light illumination [ J]. J.
Selected Toptics in Quantum Electronics, 2002, 8(2) :333-338.

[13] Majumder A, Brown R G, El-Ghoroury H S. Display gamut reshaping for color emulation and balancing [C]//2010
IEEE Computer Society Conference on Computer Vision and Pattern Recognition . San Francisco. USA; IEEE,
2010:17-24.

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGD

(b4 P54)

i [12 992l FRHOR 2 . ST 728 B W Ot A 22 IR0 5 ¥ < v [, 01128777. 2[P/OL . 2002-03-
06[2002-05-287. http://211.152. 9. 47/sipoasp/zljs/hyjs-yx-new. asp? recid=01128777. 2&.leixin=0.

BFH: P T J EETHES . A A A 5 R SRS B AR AR . R < R i 4E (B
e HBD LI AT H ] SRIBCR 5 1) 4 .

5] : [13JPACS-L: the public-access computer systems forum[ EB/OL]. Houston, Tex: University
of Houston Libraries, 1989[1995-05-17]. http: // info. lib. edu/pacsl. html.

] :[ 14 ] Online Computer Library Center, Inc. History of OCLC [EB/OL]. [2000-01-087]. http://
www. oclc. org/about/history/default. htm.

2. 3G 27 SCHRIAE T 3CH 5 | FZSCERAL AT RR TE

30 RTAEE WA AT A E G (BT SCH A4S /EE 3 ALLF R 2#Ba] it .4 AN LL A H i
3N HJE A5 AR 3Chn et al”)

4. TEBES 7 ORI BOAR RUAT 5 L IOF  JE A A5 BRI

5. 27 SCHR & A ML B A AT BE 52 i SCE sk .

T« SCHR 2 AR H, - SRR 20 A AR 25 AR

XEf R B FIRE KD

Sk ML ik R M
e 5 [ M s R
SUE C bR S

i 4 G % i P
He4x N B DB
CoRil ] HA LR CP
A D A EB

B F Xk AR SR

AR XA L]
417 (magnetic tape) MT
i 3 (disk) DK
6% (CD-ROM) CD

AL 2% (online) OL




