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Abstract - The gamut of RGB color space is a cubic and its side range is [0,255]. Therefore, it is very easy to
judge whether the color is in a gamut or not in RGB color space. However, in other color spaces, for example, in
CIELAB color space, sometimes it is difficult to do such a judge because the shape of its gamuts are very complex.
In this report, the method to judge whether the color is in a gamut or not for CIELAB color space is shown. Then,
by using the judging method and a bisection method, the algorithm to grasp the brightest color in the input hue,
that is, the boundary of the gamut, is also proposed. Moreover, an application of the grasping a gamut is illustrated
to prove the effectiveness of the proposed algorithm.
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A5 —ERIES DA, RGB BEM EOERBV TR
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o, RO OIBREICRH B ESOWRIRD ST
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BRRT. TO%, ZHEERRVWACLT, HHEHEOTTO
FRATRE B ADOEELHER RIS AT (BEELET 555
ZHRETH. Eie, GEPEETSC L THRBICESIS—E
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2. CIELAB =22/

HEETIE, HS5—EBIE sRGB (standard RGB) [1] it &
DEFRENTVWAB LTS, TT TR, sRGB D% CIELAB
B2 L OEICEET 3 AR DOV TIHRNS.

E&T 7 A VICEERE Nz RGB % CIELAB & L0
BT BIKiE, ¥7, vHEKKD U7 RGBERBS. %
D%, Y=7 RGB % CIE 1931 XYZ ZEROMENEEHL,
XYZ D L*a*b* ER1EB5. EENEERAERMTICR
7 (1.

E§ 7 7 VD RGB fflk [0,255] OB B ¥y b)) TH
BltEhThb, h#E By, TET. =L, EDOXFE
{R,G,B} T&%%. U=7 RGB {i Eurge BT THLNS.

Elngn/12.92 Elnan < 0.03928
EqrgB =

2.4
o 0.055 .
(-—ﬂﬁ%%;——) otherwise.

E;RGB = Eébit/2551 (2) :

CTT, R VYSTETHS T EERLTVS. K (1) By
WETHY, T, BEEE (VUZTE LT RATA
LTOEBOHOBE (VT7E LOBREELTVS. X
IZ, U=7 RGB {& (RsrcB, Gsran, Bsros) & CIE 1931 XYZ
R EOME (X,Y, Z) NERRTEHT S,

X 0.4124 0.3756 0.1805{ | RsraB .
Y| = (02126 0.7152 0.0722{ |GsrcB/| - (3)
Z 0.0193 0.1192 0.9505| | BsraB

Bigic, XYZEH 5 CIELAB ZM FDERERS.

L* =116 f(Y/Y,,) — 16, (4
a® = 500{f(X/Xx) - f(Y/Ya)}, (8)
b* = 200{f (Y/Yx) ~ f(Z/Zn)}. ®)
=iEL,
Fa) = {alfﬂ @ > 0.008856 ™
7.78c: 4 16/116 otherwise

TH5B. e, Xa, Yo, Zo i, BEOKRO T COZHIEHE
TH%5. sROB Tld, EMOYEE Des THY, (Xn,Ya, Za)=
(95.05,100.0,108.9) 243,

%, o, b* HEINT,

C* =vVar 1 b7, ®)
h = arctan(b”/a*) 9)

WEEENS. C*, hiZFNFh, LEANIwsouv (CIE
1976 a, b chroma), DA b U JEiEfA (CIE 1976 a, b hue-
angle) LMHENS. L*, C*, hXZENTh, HE, BE &
HICHBL WS, BEL, FERBRICT DI, thll
B, L* & C*ZZFNTHhL L C TEY.

3. BEHADBTHIHEHLOHUESZE

X @)~(7) BESHB K ST, RGB ZWH S CIELAB 2
OEHEIHRE TH D, ROB ZEHOfE CIELAB ZH# 0
BIEICHIEDF BT LMLV, TR, L*e*b* (LCh) fE
Tk, ZOEZRENCHATHZHEHLOHEEHELL. U
U, L*a*b* %Y =7 RGB fEcE#T UL, JIERREZICT
5. FCT, RQ), @)~Nicky, BHEEE[0,1]DOV=
7 RGB & (R, G, B) It &L,

D(R,G, B) = d(R) d(G) d(B), (20)

{1 0zL£1
d(z) = (11)

0 otherwise

TEBREND D ZFET 5. D=1%bFEEA, %5 Thkiy
NEBENDELHETES.

4. ZHEEFAELUBEHOBES®

FE T, CIELAB BZHOBEEIET 22T
3, BRFHER, H3BHCHNT, BERTELRARELS
ARUB/NAEEBLAETHS.

4.1 RRARGBRAREERDDHEE ,

TTTk, HBWEE LT L& A BEELEBSCEVT,
71 AT LA I FRAEERBADFE C(LF, 1) 2R 577
EHHEHT . ROZME e LT 5.

(1) Ciw=0, Cout=Cmax £7 5. :

(2) Cow—Cu<e&bi, T(Lht)=Cin L LTHT.

(3) Cuia=(Cin+Cout)/2 ZRDS.

(4) (L',Cria,h') 2V =7 RGB & (R, G, B) iCEH#L,
D %R$HB. D(R,G,B)=1%bE, Cn=Cni« £§3. T3
ThiFUE, Cou = Cmia £F 3.

(5) FE (2) ~RE5.

T TT, Cnaxt&, CIELAB EEADOEAD C L b KERE
THY, FIAE Cnax =200 THITHB. CORBISHEREE,
ZHEM ZISELELDTHS. K, FiH (4) ORTER L
b

4.2 RTREREEAPERGRNMIEERDZHE

4.1 LERE, HEBECT bsE Rt RiEELEER, &
RETEER B AWK L i3 B/ OBHE L 2RO BHAKID
WTHIET 5.

cTTR, (k) OFT, Glfitns L—D5a5h
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{} step (4)
Cmg‘... ,_9993. gi_n_ ...... g"“‘

(= ()

K1 HEFEICHTSFER (4) OBT (a) Cmia BEEHDES, (b)
Cmia BRI OEE

TVWBLTS. COBE, MFO&>ILT, I(h,01) 2R
BHTeHTES LHIFELEVESR, (bf,Ch) OTFTa
BREEZEIENENS L THEB).

(1) Lin=IL, Lowt=Lmex LT 5.

(2) Low—Lin<e %5, T(h!,Ct)=Lin LLTHT.

(8)  Lmia=(Lin+Louw)/2 ZRDB.

(4)  (Lumia,C*, 1Y) Y =7 RGB f# (R, G, B) iL&H#L,
D #R¥5. D(R,G,B)=1%5&, Lin=Lma LT3 %5
TR, Loww=Lma £9 3.

() FH (2) ~R3.

B/ME L #RDBITE, Lin=L, Low=Lmn £LT, LED
EHEOFIR (2) AEEHNIIV. K, LOLY I BE
1% [0,100) DL TH YD, Lmin=0, Lmax=100 THB.

5. BIERBEEAOISRAA

B TR, 4. CHRL-ASRBEOSHENERT.

Kb EmEERIY A MARLELE LT, EANY
S LEEE ] BB 5. HT—ERICE R N IS LR
M4, RGB F¥R2UCH LT, FhENLERTS C
PELEETAETSS. LAL, ANEGELETEENE
ELTLEY, RENLERERLZ->TLESBEEVS5.
FTT, hI—EROEREEEE, BE BEEOMECEHRL,
BEREEICH LT OMUBEEEE, SHRELT3ch
 BREMTEENMEL NS LG E NS, I, HSV (HSD
EETOH S —EEHEENS CRRENTVS [B]~]7].
Tz, YCOuC. MBI 3HERUBEL R +J'5 LSO
WTIE, BN BICK > THBMCEhTED, FOEMEIR
ENTVS [2). BRSOFHETE, THROFI%TEEMMEE
h, BREEREGERMELNS.

T T T, CIELAB ZEMTOBEELA N 7&5%{{:5:#%%
¥5. chid, SEHOEENTE TN THRCESNETSH
3. LIFic, CIELAB ZERicist) B L A 75 L%
COVWTHAL, EREELTETOEMEERT.

5.1 CIELAB &ZlcHiF 3HEER 'S LSS

Y, LREC %D, CHERLT 3. #EkeniL, ©
BEAFNL, C TEL,

= Li — Q(Ci,hi)

P Ti(Ch h) — La(Ciy b

(12)

(=) (b)
E 2 HHELEEORBILOMT (a) CIELAB G251, (b) PR

;= Ci/_c_(Li, hi) (13)

TEHTH. CCT, THED &, HEILBI3ETHS
T ERFET. G, EROBREBEDDIERONR
TRELTEDT, FUMEOBERR. Ei, T, LERD
B30 Lk, L; bdhiFiy. cogigini, aRRofEs
PR F DEIC BT 5 6 D THS. T OBRMILORTZE
2 IR .

Wi, LicLT, BEOLA S LSk 2T, &
U, Li3[0,1] THHT LICHERT S, TT TR, [100L] &
UleBBERE M LT A 75 LS RTY, BE(EOHE
100 TEI-T[0,1] ELicb DR I 295, |z ZERBET
HY, o ZBIIROBRAOBEEET.

Bigic, XTI LEEED GHbEn) # (I, 0)
FEED L*C*R BRI B 5E (I, ) KERTS. BEH
ik, YToL3iT5.

= L % {T(Cs, b) = L(Ct, k) } + LCi k), (14)
Ci=GixT(Thh). (15)

HAEfRE, (L,C',h) % RGB EICEBMLUTRS.

COHECA NS LEEEE, BN 2] FPRELE
YOG ZMic B B3 BEL A NS LEEECH-Ttb 0
TH5.

5.2 % B

EERICL D, CIELAB ZRIlic B 3BEL A S LIEEL
BEOFEMEERT. oAZl (RGB EM, HSVER) &k
B LR NS LSS R IEFRE Uit RGB ZEEZRV
BB, RGB FvyRNVFNFNCHWT, XS L5%
{b2fFolc. E£ic, HSV M3 ZAV3HEEE, BHEVICH
LTOHLRA WIS LSRR LR ENbOFE2 X, ¥
B A RTS LOESLEFRE LTWADT, SEZHES
S Ukhole. EBICIE, EHEEET—Z<—2 SIDBA [§]
DI 5—EREHW. TTTR, Girl & Pepper DFEERICD
WTHRNRS.

R U, Girl DBRICOVTIERRS. K 3(a) BASTEER
THD, (b), (c), (d) HEIT, RGB, HSV, CIELABZERIC
BB A TS LS ERTHS. WTNhOBERESTSE,
aVRSAFOHREHBDENS. UL, E3b) TE, A
HRcih- TEMOER (8) osElEkLTED, ANE
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(a) ®

() (b)

(@ (D)

3 RARABZEMICBIALRA NS LEEER G (2) AR
Eif®, (b) RGB 2208, (c) HSV %14, (d) CIELAB 22

% (K 3(a)) LHANZEFEITHSLVEB. —H, B3(c),
(d) &b, HSV & CIELAB ZHTOERTRZOLS %
EHOZ(LERL, BEFEEEERTHILEVAS. £k, T
DOFITIE, HSV 2 CIELAB R TOSHERICENTE
EolZRER.

RIC, Pepper iEdd 3 Mo A MEBAEREZK 4 TR
F. (a) BAHEERTSHD, (b), (c), (d)HEE, RGB, HSV,
CIELAB ZEfRic 51 3 R b S5 LIESLERTHS. K4(b)
&9, RGB &M TOTRTCREENIBLL, FERTHERE
BlekoTWBT EMDhB. ¥, COEBE, mhbav
FIANHEL, HEDEAELEL LRWEERTHS. L
L, HSVZ=HTOREL A 75 L% (B 4(c) T, &
IDEOCEENEEE, ROV FSADETFSELTVS
Bz, EBROFRNE— OB TRV FIAMDET
MR T&%. CIELAB EHTOHEL A NI L% (8
4d) T, ERPROBOE—IVCALNELS I, TV
PSR PAEBICHERETNATWS. —A T, BHEOBERER
OV SAPOETREL, BFREERERTHILVRS.

SE, 5.1 THRUEHEL A NS LSk FEN RS
DTHY, REOLHIHZEDOD, CIELAB ZHMAEFIALKE
MEHHRATHBH (K3, K4 BRELEVAS.

6. &7 ¥+ U

FERE TR, CIELAB ZEicBWT, T+ AT LA licBiF3
FRARERR () RBET S AREER U, $z, G
BT 3 LT, HRAHS-EHNENTEEC R SHETR
Uiz, $BSRFHEIE, CIELAB ZefLsio, &, BE, BE%
FETHAEMCLHEATEETSS. MOBEMICERT 58

(e) (d)

4 REBBEMICETIZLA NS LESER (Pepper) (a) A
JIEHE, (b) RGB %/, (c) HSV %/, (d) CIELAB %M

B, B Cnaxs Lmexs Lmin ZHETNCEEFTHIT K0
BRUAENERE, [A5XohTwaT L2 EHELL
TW3. 5.1 TREB|URHEEL A NS LESETR, A8
DOIBBEFTSEET L 3ENTHo/. UL, I X->T
B, LZROBBENSBFANELLNS. 55 (b, CT) B
BxphicbEl, L2RDS ELLREOLSH L I3HE
LaEWEHET 3) 7Y ALOBREINSBORETH 5.
BisE AWEIIHTE (19650041) DBIREZIFEEDT
H5.
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