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(57) Abstract: A white balance adjustment method for a display device and a display device, the white balance adjustment method
comprising the steps of: measuring the stimulus value of each gray scale of each pixel of'a panel (S11); defining a white point voltage and
a white color chromaticity (S12); calculating a white color chromaticity ditference between a light state white point voltage and a dark
state white point voltage (S13); defining a target white balance curve according to the white point voltage, the white color chromaticity
and the white color chromaticity difference (S14); and obtaining a white balance lookup table according to the white balance curve,
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PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.
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and completing white balance adjustment of the display device (S15).
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ERBAGROEZESR (S13) ; RIEARHEE. ACEENAGREEERE X HirA - FlE (S14) ;
LURARSE F1-F- 7 23018 P AR, Se B3 E AP (S15) .
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ERF LR L, LHEAE VAR (Vertical Alignment, £ HEEHEK) &
THRGRITT, OEHTSAAREEALEFMK, WMESHAEGES
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a-FFREERE UGG EMBEFT 22, AEETEF, 9TZG
WEga-FEAEE R THSAGCCERESGC AP, FAHT MR
R, THEAETaRCE, ARG E R £ FURMIKIE, d
s, HEBAHFTHREDIREFRFO O FHEE T REFRE MBI AR
RUES, WRESERE R, BB, AT &R £,

— by, RO ECEMIBEE T 22 F/F 54T

1) : Y(R-LUT)+Y(G-LUT)+Y(B-LUT) = gamma2.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

AP, Y HROARIFEGECEFRAN Y L4F4, RENALERTA
FRAMEETHRNL, GHYLZESLZTETR AN EET IR F"ﬁi B
R AL EBRELETBR AN E/ET AWML, LUT 4569 2855 1 B &
ETFHEMEsT R RNE; Wx B892 aE e B X LARELRE, Wy £248
© B Y MARER AAME, Wxtar £ B ARG & & X 4R F LARME, Wytar &£ B
WaAEEE Y HRALRME. KEHRTEP, AT EFGFEHEETT R
FER R FA A X HTAFRFEAYRERG G FHTXE, UK

AN ECELEER, CREIRETKNEA,
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E AN et E, R ERECREFTREENRAEEN G- FEBRE
TREANGFGC T EIMMIBAET 2.2;

BHFHEEEMBAFT 22 F/F 6T A

1) : YR-LUD)+Y(G-LUT)+Y(B-LUT) = gamma2.2;
3
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2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );
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CEER, OFHAEEARTHREGELE, GECEROLEEERT
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BARE 7 X
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GeBhEaLLARREERETACE AL, RERTEF, EXZ
OFeHEEVyEZRIGARLE, ACEE %é@@ FER, mAF, &
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R—ANNSPENGIAL, EOEEFELEFE DR, TUHK e FLRET R
RSB ETFEIEZGFHOAR, MAEAGCEEE R R KK, WG EF LR
BITE, BiERE ME\@ Bk 2 KOG PA, 4ok, RAESPIHFHFELG T
Brog e B AR EEMSHER; A, ARAXETEE O-FHE, RARE
C B R iR E K, él—l'ﬁ%ﬂil BAaErRSOCeERERDAMAFHEIINE
BAGEEHE, &S E R LIRS,

KEHP T, EMARFEGECLE, ACLEERGEERE £RFE X
Bir&-Ford & ey 3% S14 2 B L 467 3%

BAHFTHRENFLEE, THEEFIRAEGNGET R E RN o aiy
. e ERECRETEREEAREEN O TR EEZ XL *fi«f%‘él @
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RAFE - E FREIF RS R AR R I I, WORE SRR,
BB, BV T &R £GP,

REHRMPITRG, EHFOGEECEWBEET 22 E/F6T AN

1) : Y(R-LUT)+Y(G-LUT)+Y(B-LUT) = gamma2.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

HP, Y HROARIREACEEFRARN Y 2/RE, REBWALEREFAL
TRANEETOANAL, GO ZELTETR AN €ET A F"fﬁ B
R AL EBRELETBR AN E/ET AWML, LUT 4569 2855 1 B &
ETFTHERECIT R ANAE; Wx OO EEHE X LARRLRE, Wy £ 8
© B Y MARER AAME, Wxtar £ B ARG & & X 4R F LARME, Wytar &£ B
HOGCEE Y HRALIME. KERFTEP, AT ARG FHHEAET TR
FER R FA A X HTAFRFEAYRERG G FHTXE, UK

AN ECELEER, CREIRETKNEA,

REHRMPITERY, BEFOELERE, GEQEREERE;

FTAREXAERCERGEEEIAMEOFTER: AETETAEARREER
102 12tb4d; A AL EN I TREFTERRSEMT LGRS LR, ﬁfT
ROCEENENMARGELET, 5 J*Eﬁfvﬁ}lé’a s EaeE R
e ractEalEeRER @@
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REHRMPITERY, BEFOELERE, GEQEREERE;
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ROt RIE\EGEELE, e ilat e g 27, KR & B AR
B, R ARG -FHrd A

EHAREGEEE, LR EF2 L AfRa-Ford &y
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TRENGEF G TR MBIEFT 22;

BHFHEEEMBAFT 22 F/F 6T A

1) : Y(R-LUD)+Y(G-LUT)+Y(B-LUT) = gamma?.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

AP, Y HROARIFEGECEFRAN Y L4F4, RENALERTA
TR AMEETRNAL, GHYWZEELEZERBR AN EETH R F"ﬁi B
R AL EBRELETBR AN E/ET AWML, LUT 4569 2855 1 B &
ETFHEMEsT R RNE; Wx B892 aE e B X LARELRE, Wy £248
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1) : Y(R-LUT)+Y(G-LUT)+Y(B-LUT) = gamma?2.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

11



10

15

20

25

30

WO 2019/033638 PCT/CN2017/115903

AP, YHRORAFEACEEFAAN Y 24752, REWALESRFAE
TRV AN ETERNAE, GO AZEREENE AN ELET® A Vﬁ B
Ry A FE R EFLATR AN EETEAMNAL, LUT 458692853708 R &
ETHEREsT AL, Wx R E &K Xiﬁ%iﬁﬁ.wymé
CRE Y LARR LARME, Wxtar RSOGO EEE X RL4RFE LARE, Wytar
RAFOEEEY LAFER LR

8. oM A &K 1 TAMBTELZNG-FHALT ., HPriBhioss
aE gk, e il et

AR L aGERERGEEEIMEOETE: NETHETERHEE
10 8] 12 k4% A G S LRI TREEFERRSGENM R RGEIE; fT
ROCEENENMARSEET, STRIMN e LERLFaE R
e rattAialEeREaC Rk

9\%ﬂﬁ%*lﬁu%x'k§%é%%ﬁ§ﬁé B E X &
aE gk, e il et

ARG ERE, OCLEERaCEREEFT X BiRG-Fod&e P
Kot REFEGELE, QEEEROGEERE LR, 9HREEE LR
oG, X ARG

BEFTEMREOEELE, ACEEROEEE LR 2L Bina - FHrd &

TR ELZOETE: B ITRRIFRER, THEFIALENaETE
E AN et E, R ERECREFTREENRAEEN G- FEBRE
TRENGFGE T A EEST 22;

BHFHEEEMBAFT 22 F/F 6T A

1) : Y(R-LUD)+Y(G-LUT)+Y(B-LUT) = gamma?.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

HP, Y HRORAREOACECEFRAN Y #2474, R R LB T A
TRANEETOANAL, GO ZELTETR AN €ET A Vﬁ B
BOHRECHREZERR AN EE T AYNE, LUT 1569 2 AL R &
ETFHEREsT R ANAE; W 18928 &6 & X 471 LARE, Wy fEéJ
C B Y BARR RATMA, Wxtar £ B ARG & & F X £47 A L AR1E, Wytar £ H
WO EEE Y %47 R L AL,

MR TREEGGFEORE T K, AT R

12



10

15

20

25

30

WO 2019/033638 PCT/CN2017/115903

ME@MREAMEEE RN REAE, AR ET L enE. SFehd
ol GAR £

NAETT AT R RS AEE 10 2] 12 o4

EXELERGEEE;

ﬁﬁl’&éﬁ‘%}iuﬁﬂ A RCENGEEEE T,

HEOQECLE, ACLEEFOGECEER, AR CELRBN ARG
3L B ARG Tl 2

Lk%ﬁ#&ﬁd\%%% T HAEAEE G EST & R Way o &g
. GeRERECRETRAAREEY G FHREERAUNGEFE G E
T EMIAE T 22, A

ARAEFTR B ARG T ERF AL EN A R EERE, ZAE
'”Eé%@ﬁ%

1. 2o A EZRK 10T AEN I TFEENG-FEAE TR, AP ghd
EWE%* FERRSGEIN TR RS E/E;

A e e EMEMEARSERET, ﬁﬁx'”ﬁﬁﬁﬂ%ﬁ@%?é
CEER, e FaLEERRECREACCR

u\@ﬂﬂ%$mﬁlwﬁ'ﬁ§%é%%ﬁ§f$ AP EFae s
B i S T 22 /o4 F X

1) : YR-LUD+Y(G-LUT)+Y(B-LUT) = gamma2.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

Hb, YHRORAFEQEELEFAAN Y XA, RENWRLEREFA
TRV AN ET o RMNAE, GALEEREERRE RN EET R Vﬁ B
BOREEREARR AN L ETHANAL, LUT 4569 & B AR &
ETHEREsT AL, Wx R E &K Xiﬁ%iﬁﬁ.wyaé
CRE Y LARR LARME, Wxtar RSOGO EEE X RL4RFE LARE, Wytar
REAFOGEEEY 2R R LAFE,

—MHETREE, Ak

é—‘l‘éﬂ)@]?é‘%%ik;

PR & PR R AL S 6,45

RUSAEM 2 £ 4, A TNE @R EAEE & KW a9 R 44 ;

iRt EET, ATl aiwEzRageeE, #HEEsra8E

13



10

15

20

25

30

WO 2019/033638 PCT/CN2017/115903

EUARBEGELENG CEF £ F,
é%%ﬁ%ﬁm,ﬂ%ﬁ%éﬁ%& SRR R R R 4
Wa -l &, AREGFEHRERFOFHEERE, TRET
A,
14, e BAEK 1I3TAGETEE, AP EABRZOFLERET, KE
BEAREERE,

£ 8
¥ E G -FH

15, 2o A ERK 1I3TAEETFEE, AP AEERENETHE
Frif R AE E 10 3] 12 tb4,
16, ALK ISHTANIETEE, EPHALAORLEPETEIFE

E R S HPTST  69 R B R

it e R EMERSEET, ﬁﬁx'”ﬁﬁﬁﬂ%ﬁ@%?é
CEES, g Tt LR EREERTOECR

17, %ﬂﬁ%$mmxﬁﬁ‘ﬁﬁ ﬁ*ﬁgé%@ﬁ%ﬁmﬁ%é$
wE, LB EE R EF, REEBAREIEE, TXBHRA
AT

18, 4B A EK 14 AMBTEE, AP g FHRALE LRI HT
Rm R EXR, TEAFIAEENAES RGOSR Ef i, FEKE
Fr b e EEREAEAALREN g FEREEREAUGFOE A BESF
F 2.2,

19, deB A &K 18 AW IETRE, APEFae e ZmBAEAST 22
CPRES LR NE N

1) : Y(R-LUD+Y(G-LUT)+Y(B-LUT) = gamma2.2;

2) : Min(Wx-Wxtar)*2 + (Wy-Wytar)*2 );

Eo, YHRORAGEGEECEFEZALN Y R4, REWALEREZL
TE AN ETeANAL, G REERFE AR KY€ ET K& Vﬁ B
KR E EMMELERR A EET O RUAE, LUT 028 EITAR &
ETH&RES R ANAE; Wx B AGEE R Xiﬁ%iﬁﬁ.wyaé
CRE Y LARR LARME, Wxtar RSOGO EEE X RL4RFE LARE, Wytar
REAFEHEEEY $IFER LIRE,

14



WO 2019/033638 PCT/CN2017/115903

e

Ny

e v

B ey

ARV
AR

o o RN o y
& LY T RV 3
3 NS REEE S P

1/5



WO 2019/033638 PCT/CN2017/115903

I EE TR A B R A KB S11
R

S12
E CH RS R A

TR RS B R L DU
SHEEREOOEE

j_'_‘

S13

MREERRE. HEEE
AR E CH bR
1T 78 2%

S14

MR E 1 i 2 3R A5 26 — S15
AT TR, SEER
BB TR

L L (S

K 3

2/5



PCT/CN2017/115903

WO 2019/033638

24
2
7
i,
et
P &3

S v T

@
2 Ls)

3/5



PCT/CN2017/115903

WO 2019/033638

31

e

Got

4/5



WO 2019/033638 PCT/CN2017/115903

E

100 ERAE

50 H T i HE AL

51 52 53
A I PSRNy - 1)
B HIC BT BEHIC

K 8

5/5




International application No.

PCT/CN2017/115903

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

G09G 3/36 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G09G

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKL, EPODOC, WPL: [, &%, &HE, Sonds, WK, BF, K, B5E, M4, 5#{E, white balance, display

device, stimulus value, pixel, gray scale, panel, lookup table, voltage

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 102509541 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO., 1-19
ILTD.), 20 June 2012 (20.06.2012), description, paragraphs [0029]-[0063], and figures 1-5
A (CN 104049401 A (SINOFLEX OPTOELECTRONICS (CHUZHOU) CO.,LTD.), 17 1-19
September 2014 (17.09.2014), entire document
A CN 106469538 A (CYBERNET SYSTEMS CO., LTD.), 01 March 2017 (01.03.2017), entire 1-19
[document
A (CN 106773268 A (AU OPTRONICS CORP), 31 May 2017 (31.05.2017), entire document 1-19
A UP 2013135369 A (SHARP K.K.), 08 July 2013 (08.07.2013), entire document 1-19
A TW 438765 B (MARKETECH INTERNATIONAL CORP.), 21 May 2014 (21.05.2014), entire 1-19
[document
A US 2017064227 A1 (APPLE INC.), 02 March 2017 (02.03.2017), entire document 1-19
A US 9437163 B2 (APPLE INC.), 06 September 2016 (06.09.2016), entire document 1-19
[ Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

19 April 2018 18 May 2018

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao YAO, Yvzhan

Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. 86-(10)-53962564

Authorized officer

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/115903
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 102509541 A 20 June 2012 WO 2013086745 Al 20 June 2013
CN 102509541 B 25 June 2014
US 2013155091 A1 20 June 2013
US 8743140 B2 03 June 2014
CN 104049401 A 17 September 2014 CN 104049401 B 07 July 2017
CN 106469538 A 01 March 2017 KR 20170022859 A 02 March 2017
TW 201709189 A 01 March 2017
JP 2017040861 A 23 February 2017
CN 106773268 A 31 May 2017 TW 1606275 B 21 November 2017
JP 2013135369 A 08 July 2013 None
TW 438765 B 21 May 2014 TW 201337902 A 16 September 2013
TW 1438765 B 21 May 2014
US 2017064227 Al 02 March 2017 US 9787922 B2 10 October 2017
US 9437163 B2 06 September 2016 US 8803922 B2 12 August 2014
US 2008297451 Al 04 December 2008
US 2014333684 Al 13 November 2014

Form PCT/ISA/210 (patent family annex) (January 2015)




EfrE RS [ b i
PCT/CN2017/115903

A EIl b S
G09G 3/36(2006. 01) 1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  HMER
2R IR AR BR L SOk (PRI ) 2R RG22 5)
G09G

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

76 B Rt 22 i 28 7 FE T BOE B (B R R B AR, N A ZRA ClosE D )
CNPAT, CNKI, EPODOC, WPI: [P, fBfF, &E#kK, Eorss, R, BF, K, BE, #izk, #EE, white

balance, display device, stimulus value, pixel, gray scale, panel, lookup table, voltage

C. LEPSh-as

Iy IS, DER, S5 ERE AH 2 AR ZE SRk
A CN 102509541 A GRIITTEEeHEFARBRAR) 20124 67 20H (2012 - 06 - 20) 1-19
TP [0029]-[0063] Bt FHEI1-5
A CN 104049401 A (FREZVECHBRMARAT) 20144 98 17H (2014 - 09 - 17) 1-19
43T
A CN 106469538 A (PiafEMLE Agikkatatt) 20174 3H 1H (2017 -03 - 01) 1-19
43T
A CN 106773268 A (RIECHBMABRAT) 2017 58 31H (2017 - 05 - 31) 1-19
43T
A JP 2013135369 A (SHARP K.K.) 20134E 7H 8H (2013 - 07 - 08) 1-19
43T
A TW 438765 B (LB RERFEIRMHBERAT) 20145 55 21H (2014 - 05 - 21) 1-19
43T
A US 2017064227 Al (APPLE INC.) 20174F 3H 2H (2017 - 03 - 02) 1-19
43T
A US 9437163 B2 (APPLE INC.) 20164 9H 6H (2016 - 09 - 06) 1-19
43T
[ a4 sopiecks myg ot b . TRBEEFIHE
* BRI EREE, “77 FEHEHBRMRANHZ BEAMR, 5HEAMRA, B4 T HEE
N . _ . . . Rz B B R IR A S SO
“A” YRR BIARSR EROR T LA BEAR —RCR & S , .

“x” RERIARSKEINCAE, BB ERZ M, A BRI R AR
wgr 7R E 24 B2 5 A A i R R 1 S st i e =
L7 BTRERHR SEA T SR MR SO, SN — B A “Y” #um%mxﬁ ISR L e 2 e S NS Py

b %%@)ﬁﬁﬁ%lfﬁﬁ@ﬁ%%ﬁm%%@iﬁaﬁﬁélﬁﬁﬁﬁi# (i B A% %Tﬁﬁg N TARIFE AR N 220 B 5 WA AE*%#—‘E@&
‘l/ J
“0” WROSLAT. FA. EREEMTT AT “g” FIEERIFISCH
«pr AN BT EEF S BT BT ESR UL A B Se i
] o 5 2R S s e B 1 I [ Frh RIS 1R 2 H 3
20184 44 19H 20184 5H 18H
TSA/CNF I 42 Fr FITHE 25 H hik THRE R
A A R E E R ER = AUR (ISA/CN) e =3t
rh B b U T A X B TR S £ BR6 S 100088 =
HEHES (86-10)62019451 HLiE S 86-(10)-53962564

& PCT/ISA/210 (3B2W) (2015%E1H)



e EErE
XTEBEENNER PCT/CN2017/115903
Kot 2531 P i BRSO Wi I A s

CN 102509541 A 20124F 6H 20H WO 2013086745 Al 20137 67 20H
CN 102509541 B 20147F 6 25H
Us 2013155091 Al 20137 67 20H
Us 8743140 B2 20144F 6 3H

CN 104049401 20144F 98 17H CN 104049401 B 2017 7TH 7H

CN 106469538 20174F 3H 1H KR 20170022859 A 20174F 3H 2H
TW 201709189 A 20174F 3H 1H
JP 2017040861 A 20174F 28 23H

CN 106773268 20174F 58 31H TW 1606275 B 20174F 118 21H

JP 2013135369 20134 7H 8H T

TW 438765 20144F 58 21H TW 201337902 A 20137 98 16H
TW 1438765 B 20144F 58 21H

Us 2017064227 Al 20174F 3H 2H Us 9787922 B2 20174F 108 10H

Us 9437163 B2 20164F 9H 6H Us 8803922 B2 20144F 87 12H
Us 2008297451 Al 20084 12H 4H
Us 2014333684 Al 20147F 118 13H

& PCT/ISA/210 (FIRERIMM) (20154E17)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

