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Fig. 2. MM L*a*” RrFicL 3E7R) (BAF 1987b)
Color values of woods (Krramura 1987 b)
#) a", b LT RRFROI0TT 4 7 % REH
Chromaticness indices in L*a"b* color expression system
HEHEE]: A v — 7 AAEERAM
Group A, useful wood of domestic and foreign species
dt:B rv—7 {bEEREK
Group B, fancy veneers
ARUB /M- FDRERRA~—H4—7 = —~F—TYHILZHFLVE
C :Cr7w—7 BEAIHENRRABRATHEEESOBEBEF -2 5
Group C, cited from research data on wood colors from the Council of National and
Prefectural Institutes for Forest Products Research.
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b5,
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155, BRHED CIELAB KL AMffE%: L'a*b® BEN EIRYT (Fig. 2) GEAH, 1987b).
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Fig. 3. Krwy K& 3 xy BEX Lot (M, 1980
Color names on chromaticity diagram by KeLLy (IKEDA, 1980)
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Fig. 4. BEEECBT @4 0BHFHVE (VbW 3 MacApam M) GitH, 1980)
Just noticeable chromaticity differences on chromaticity coordinates (Mac Apam’s
ellipse) (Ikepa, 1980)
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(=4, 1973)
Isohue curves and isochroma curves in MUNSELL system on a*b* chromaticity
diagram (V=5) (Suca, 1973)



BN OTEATRRE H3655

— 8 —
T T T T T
L*=50
100 b E
s0 b ]
5 0
-850 + \ -
AFTF 4N H S~
Optimal colors
—100 y 1 —L 1 i

—-150 -100 50 0 50 100
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1977 ; #hfH, 1980)
MacAbpaMm’s ellipse drawn on CIE LAB chart, 1976 (RoBertsoN, 1977 ; IkeEpa, 1980)
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SRP

5P

v e /VOBE V2, 3, 5 9IXBiT3 o b BERLORBEEBEBOHEE (K
7L, 5BG~5YR Mo 3 i3k<)
Differences in various hue (H) curves due to different MUNSELL values (V) of 2, 3,

Fig. 7.

5, and 9

a*b* : CIELAB @ a*b* 7 o= F ¢« 7 & A{8H

BFE2 3, 5 @K rELAE

The figures 2, 3, 5, and 9 are MUNSELL values.

Vit a— (e VOERE)
5Y: #toEiios
5YR: BoEios
SR: FOBHEDS
5RP: REOEHD 5
5P: 0EHD 5
5PB: £EBOBHED 5
5B: HFEOEMD 5
5BG : REEROEMAOD 5
5G: oD 5
5GY : BERROBHO 5

V : MUNSELL values
5Y : Yellow hue (5)
5 YR : Orange hue (5)
5 R : Red hue (5)
5 RP : Red purple hue (5)
5 P : Purple hue (5)
5 PB : Purple blue hue (5)
5 B : Blue hue (5)
5 BG : Green blue hue (5)
5 G : Green hue (5)
5GY : Yellow green hue (5)
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Differences in various chroma ¢ due to different value V

HoTWh, 7, BAAMOXEYEI®OMEIR, Fig. 2 »5 o* @45 0~22 Offic, b* A 1~50
ORI, L* fEh 84~25 ORI L TV B T &85 0 » 72, Fig. 9 IC$HERY, HEMBITRL 220
B (L") 2R9HIoN» oHERO LT EEEEM, AEEME 52 85~60 ORIk 3 T &HBah
st b, EEMOLERIIOVWTADE L, 85~ 0HEHIcA-TwEIEtns, BEHMO L
fHITEHEER, [KIER & b 85~45 OEIBHICH 5 Z MO hIT - 1o, BB, AHEMOLERD L*
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79.99~75.00 Chart I
74.99~70. 00
69. 99~65. 00 - - , )|
64.99~60.00 |7 @zz Chart I
59.99~55. 00 E
54.99~50. 00
49.99~45.00 - R
Chart W
44, 99~40. 00
39.99~35.00
34, 99~30. G0 v
Chart IV
29.99~25.00 1 1 1 1 1 i ] i 1 1 | ] 1 1 L 1 1 1
. L* & 2 4 6 8 10 2 4 6 8 10 2 4 6 8 10 2 4 6 8 10
L* values X Number of sample HILg B
# oA B E H AEEM B E M s HERF ¢ —
Species Domestic species Foreign species Domestic species Foreign species
BREHE :
Total of sample 12(18) 14 (2N 32 Corresponding
number charts by KitAMUra
A+B©) # # @ Softwood L % % Hardwood
D ATV-T RAEFRAKRH Group A, useful wood of domestic and foreign species.
: BOv—7 (bR HR Group B, fancy veneers

1] |

P Con—7 BEATHERFRRBRILAMGRSOANMOBEREF -5 ~»5  Group C,

Fig. 9. #fa0 L* it #hicxiSd 24EHF v — t 0 ES
Charts 1, II, III, and IV by KITAMURA, corresponding to L* values of wood color

cited from the research data of wood colors by
the Council of National and Prefectural Institutes

for Forest Products Research.
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Bicki5EE JE” %, FRORNEZERH TLEDBITRES LSV EEL, KOBERE
F7e
3.1 L*{linG VEANDOER
L3, =R Y » ok THr0 3 (JIS Z 8729-1980),
L* =116 (Y/Y,)'*~18 Y/ Y, >0.008856
L* : CIELAB OB
Y: ZHl#Eo Y
Y, BRBRHEOEEOIC L2 Y OfF
2 vEVEE VicHd s Y ofidavyEa—7 TRy (BHORAE), £0EEHWT Fig. 10 24
L7
L* 0 VE~OERICORER VT, #-T, BERTHELSZE (UL B0TH 5,

L* 100 -1 10 v

95 4
g0 N-Bf 9
g5 86-21F 8.5
go Bl }— 8
75 76-48 F 7.5
70 .60 f— 7
65 #67 6.5
SRR
5 56.66 |- 5.5
50 5.8 f— 5
45 %6.42 F 4.5
40 T2} 4
g5 6.9+ 3.5
30 B 3
25 25.59.F 2.5
20 0¥~ 2
15 E

10 0
5 ;

0 41— o0

Fig. 10. BHE L* & V & OB
Relationship between L* and V
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3.2 a', b’ fED H, C EBAOEHR
CIE © a'b" BER LI, V=650L&0 H, Ci% 7oy b LT, BHOKRE S v DEET W
oo BRD o, b EEEICBY S JE"HEHELT, HFAEOPTEIEEZ 70y 7ERELL
(Fig. 11),
—DODRNOBEDHBMIE JE*=1LITFTELLY, EBcIMBEDOI 0w CHELTTHEH
5, ZFEMBOV S XMWNS VD icHEBEDRE JE* BO~0.5BE LM D/AS L, HRDI o<
CHELITTHETLid, Fig. 2 DOBRAAMOMBMELHERF » — t ALY TANER» B, T
to, 2O EREMAMORIEM G, 1987b) L LTRELILw v EZBROMH HVC
(JIS TZEH) »obHOhTH B,
V6518173 H CHEOHKER, VESE60ELT00EE0 H CE»SHETERD I,
ZOERRICHV Y H, V, CEREBABERFHUNEOHTH %,
3%, CIELAB 0BERXRROEBHTH S (JIS Z 8729-1980),
AE* = (4L )+ (da* ) +(4b* )1)1”
4E*: L*a*b* ZeRIc L B0
ALY, da*, 4b* : L*a" b* RBEZRI BT 3 oA BROIHEERERU I 0T « 7 % 258
a*, b* O
TIT, AF+—PiBFL L3 EfB0s B Fig. 10 T VHICERKERT LI LMTELD
T, AL =0&10 5, 12, da*, 4b* GHIEE» SEHEBEZ TOETH S, TH4bE, Fig. 110
70y DSAORESE, L6585 a” 2 0~25, b A 3~50 OO K EER L ZREEE
toREThr s, T LT, AMOBRHERIEHEEMOREALEET L' =14~55 ORMTE 5,
EIkOEAHAT, H—70v /) NTREAOCEBEHMALTELRINIRE, LI TESHKY
a*b* BHLHEI 2 LOEAT, BOOF v — F 2K L7 (Fig. 12~Fig. 14), £¥faii4 7
oy 2 Sht,
REIL, 4 7uy 7 20Fho L EOBEEERY,
I®. L*=84.9~75.0
0K, L*=74.9~55.0
M. L*=549~35.0
VK. L*=349~25.0
K70, s DHEHT »— N OHERIR IXOBAIZIR V80 (Fig. 12), IMDEAICIZ6.5
(Fig. 11), ODRIOHEAIIE 4.5 (Fig. 13), VHOEAIK1Z23.0 (Fig. 14) 0L ZDETS< -7,
THbL, o b EER LI o, b ECHETSE H CEEx o FLT, HBE CHEEVE £
B AR L 7o [ERI, L™ s o V E~OZHEX% Fig. 10 » 54313 T, BRI o,
BB, BIRERMNLIH 5 —F +— b % Photo. 2-1~2-4 iI7RT, OB, 70 CE8ETE
S, HRAMOBSCIRIROL I, CRELUTTH 3,
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L*=74~56
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Charts for conversion of color values of woods

Chart I (for common woods such as the majority of domestic species)
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Charts for conversion of color values of woods

Chart | (for sapwood and pale colored woods)
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3.3 A%

Brid, AMomE%E, 9 CIELAB 2B B0 RAETRES 5, Rz @ERET &
R IARREBREEHV S, £0RIEME%E CIELAB © o*b* R EIRIRb DI, ZoHEH
Fr— bt bEmd, TOHBEI, AROMEFERTF +— D55, L' {E284.9~75.0D L SR
B, 74.9~55.0 0 & it iR MK, 54.9~35.0 D& FiCFK, 34.9~25.0 D& ZIcRIVRZENRER
Bz, £¢, BAKF+— Ml a®, 8" HEHIL, KoTZ0FEEH H, 2o0= C OERTHS
Mz, L, xits HEOMH, 20k CHOMIHBHCRAFT S, 1, L"ED VE~ND
i L fioxicg 5 VIETCHEAR S,

BF r— P T AMONEITOVTIE, Fig. 9 iKiRlic, COM»SHB LS, HRAM
OMBO 8% A BIRICEEATV S, FREESHPTELT, IKIIMRDO L F=y, =
vy ORI BRBOHOBE, IKR, EEMLEIL»—HOMoBA I, NRIIMEEEMTLBE
OMOBEI, NHBI7 ¥ DL RBCBERMOBGICAV S, Kb, A—8ET, ~ooNic
oD LER, ERUBSFONEGEHTEENTES, Thi3, AHMOBOESHDEMNF+—+ D
EHOREEFOIDLOTH b,

FwT, TETHEBELINTLERFOEALE, ROy % v OBRSOFRAMER~S,

a) Sugi: Cryptomeria japonica D. Don D&

FHLARAR G 4EET, 2h5% Tablel IKRT, #h 5 OHEfEIZ Table 2 iKET, 2O
Table 2 @ L* 5% LT, HEHF +— FROFhoFB b IRERV 3, 20HE, Sugi-l
DIFAIE, LT =70.34, a” =10.40, »* =26. 9205 TH 545, H=6.9 (1) YR, C=4.9 (),
V=69 (1) Thz, $7bb, TYRT/S THHEHEICHW T2 &MTEB, KUT, ERICITS,

ZA¥4EE 7oy P LAk Fig. 1505, ThOoDRFNBBLERBEICHE LMD -1,
4L, CIELAB #3 0o Tah i, 4 HoBEBRAESES VWTLE LI icBA %, LhL, HEH
Fe—bEHVBILICkY, HEHEE T2 VT AEERIRILTS, LY, o, 0" O&EALH V, C
OEEEFICHZCENTET, HOB>ERPO AN > THFTE S, Ub, < v e lRERMEIR
XYZ #EBRO@EH, SEBU (HAR1987b) bDERNEDF + — + TEWL 72iE% Table 3 i
R EMBRALTHE LM o7,

b) Kokutan: Diospyros spp. DB&

HEHLAAMIZ3EET, £ 5% Table 4 KR 7T, FhoORfEE I Table 5 IKRd. Rk K-2,
K-3 3%BELEOENE-Z0HMNTHE37 5 YO BE K-2, % K-3 280 TRIEL 72,
I s, K-1 & K-2 BHMEHEHF v — IV, K-3 3HERF v — POSHREEE, LiL,
Bl BB O TRILF +— bOHEFES LN TEEDT, K3 Offid K-2 LRICHERF + —
PIVICT B 5 b L1, ZD8RE, Fig. 16 /L ck I o b* BERLETO K-1~K-3 © 3 fAI3IE
50V TWVEDY, BHOHDOEMNA-/ZEIcED, Zhoid YR oR—BERECH S LHH
Mmot, BB, 3750y eV EOERMAICKEL E%, Table 6 SR, CHIERFORAL
BlEic, XYZ REROMELLEHE L (BEAMN1987Tb) b0 L, EHEOF +r -+ TEBLETH
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B, BEOHMBERLPT VI B0, -1,
ODEREF v -+ LiEKBOMBME T » F LT (Fig. 17-1~174) #l& L TR,

Table 1. & ¥ (x¥F)
Samples (Sugi; Japanese cedar)

B = 1# £
Symbols Remarks
Sugi-1 MoOE

Reference for identification
Sugi-2 FkmeE

From Akita Prefecture
Sugi-3 ZRE

From Nara Prefecture
Sugi-4 BFE

From Iwate Prefecture

Table 2. CIELABIiC& %R FORIEM[Y

Color values for sugi (Japanese cedar ) samples measured by CIELAB system!

#H ¥ X Y Z L* a* b*
Samples

Sugi-1 43.92 41.24 26.77 70.34 10.40 26.92
Sug1-2 41.03 38.73 25.81 68.55 9.50 25.34
Sugi-3 42.00 39.80 27.30 69. 36 9.15 24.36
Sugi—4 39.37 37.17 24.62 67.43 9.35 25.22

DB AH (1987b)
KitaMURA (1987b)
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Color values of Japanese cedar (Cryptomeria japonica D.D oN) woods

1: 2¥ (M

2 FKHE

3: RBE

4: HFE

FIAHOBFE L™ |

1 : Standard specimen used for identification

2 : Japanese cedar from Akita Prefecture

3 : Japanese cedar from Nara Prefecture

4 : Japanese ceder from Iwate Prefecture

The figures in parentheses are L*
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Color values for Japanese cedar samples measured by MUNSELL system

TS Yy o SEEHD WIS —F ¢ — b
Conversion Converted from Yaxyl Charts by Kiramura
Methods
R
Samples H 1% C H |4 C
Sugi-1 6.9YR 6.9 4.9 7.0YR 6.9 4.8
(7.0YR) 7.0 (5.0} (7.0YR) 7.0 (5.0
Sugi-2 6.9YR 6.7 4.5 7.0YR 6.7 4.5
(7.0YR) (6.5) (4.5) (7.0YR) (8.5) (4.5)
Sugi-3 6.8YR 6.8 4.4 7.0YR 6.8 4.3
(7.0YR) 7.0 4.5 (7.0YR) 7.0 (4.5)
Sugi-4 6.9YR 6.6 4.4 7.0YR 6.6 4.5
(7.0YR) (6.5) (4.5) J7.0YR) (6.5) 4.5)
D AR (1987h)
KitaMURA (1987b).
Table 4. & H® (2745 )
Samples (ebony)
Samples Remarks
K-1 HME, BUREREEDH Reference wood for
identification with both dark and pale colors
K-2 BHEROMOBERS Dark part of wood
striped with dark and pale colors
K-3 BrEROMDEkELS Pale part of wood
striped with dark and pale colors
Table 5. CIELAB &322 % »OflfapL
Color values for ebony samples measured by CIELAB system?
o 31 Y z L* a* b*
Samples
K-1 7.56 7.38 6.82 32.66 3.09 6.59
K-2 4.39 4.50 5.01 25.26 0.25 1.38
K-3 13.04 12.32 9.68 41.72 6.45 12.62

DEXA (19870

KiTaMURA (1987 b)
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Color values of varieties of ebony (Diospyros spp.) woods
1: M BHREREOH
2: BBEROM o BEIRS
3 BRGKOM O BEES
FRAROKFE L #
1: Standard specimen used for identification (light colored stripes mixed with dark stripes)
2 : Dark part of the stripes
3 : Light colored part of the stripes
The figures in parentheses are L*

Table 6. <=vtrZkBERicksd a2 ¥ vORIGME
Color values for ebony samples measured by MuNseLL system

ZEWh ik Yxy h GEH#Y HEHAZ-F»— 1
Conversion Converted from Yxy! Charts by Kiramura
Methods
Samples H 14 ¢ H |4 c
K-1 T.7YR 3.2 1.2 7.5YR 3.2 1.2
(7.5YR) 3.0 1. (7.5YR) (3.0 (1.00
K-2 o E A # 7.5YR~ 2.5 1.0>
Inconvertible ('}OSY?R~ (2.5) (1.0>)
ABE(B.0Y) Q.5 0.2) 10YR)
K-3 6.7YR 4.0 2.3 7.3YR 4.1 2.4
(6.5YR) 4.0 (2.5) (7.5YR) 4.0 (2.5

D EXH (1987b)
KiTaMURA (1987b).

A BRGBEWRER (BF) TE#H
Converted by SHIKIKEN
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Wood color values on chart
1: hF=y
2: /%
3:xVey
4: +F I F
5:vF/F

FMANOHT I L™ A

: Abies sachalinensis Fr. SCHM.
: Chamaecyparis obtusa ENDL,
: Picea Jezoensis CARR.

: Aesculus turbinata BL.

G oA W N =

: Tilia japonica SIMK.
The figures in parentheses are L*

I
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Wood color values on chart I

D AF

CTHFR

LT AN (vH %)
AV S

T

A =T

kA F

¥

P IXFF

A NH T

11:

~

zFH =~ .

FRHNOKFR L E

W0 e - L W N

—_
<

: Cryptomeria japonica D. DoN from Akita Prefecture
. Agathis sp.

: Betula maximowicziana REGEL

: Cercidiphyllum japonicum SI1EB. & Zucc.

: Fagus crenata BL.

: Juglans sieboldiana M aXIM,

: Magnolia obovata THUNB.

: Polownia tomentosa STEUD.

: Quercus crispula BL.

. Anisoptera sp.

11:

Swietenia macrophylla KING

The figures in parentheses are L*
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Wood color values on chart I
1: 7ERY (F 1Y)

T Za—F=Tuog—nF oy b (FF)

A=)

AR A SV SR S

rF—3 (HY V)

6: F—7

ERNOE T - LY

: Dipterocarpus sp.

Do

o e w

: Dracontomelon mangiferom Bi
: Guibourtia tessmannit J.

: Juglans nigra L.

: Pterocarpus indicus W1LLD

G W A= W DD

: Tectona grandis L.f.
The figures in parentheses are L*

L*=54~35

Vv
6.5

65 -r—
— 6

60 —
- 5.5

55
— 5

50 —
L 4.5

45
0
s 4 35
30— 3
25 + 25




AMoBo X LA HEXN) — 25—

30 fae-n--

precmeccdeccanaabe

25

b*

Fig. 17-4. MHEBHEMHF +»—+ V) LoMEE
Wood color values on chart IV
1: 739 Y7vo—X9y K
2:4vF4T7va—-Xv .y ¥
d:a2%v
BUNOKTI: LYA
1: Dalbergia nigra Fr. ALLEM.
2 : Dalbergia Jatifolia RoXB.
3 : Diospyros spp.
The figures in parentheses are L*

4 # L

1o ERCT, B, 7L TRBERE, MEO LY o, b* % H V, CEIEHT 3
HEERWVWH LI, 83, CIELAB @ a* b* 0BER L, B H 7o~ C ORTHEERL X%
MAFEEE, Wiz, E—HLc L' &V LoBEERLAZEBRREN S > TV 5,

COHERF »— M, HACHHAMAIERL DT, HEDCETHE M1,

L* &%
I i 84. 99~75. 00
i3 74. 99~55. 00
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M X3 54. 99~35. 00
IVXid 34.99~20.00 DA TH 5,
AD S5, IBFICHVWSoN B,
ChoDEOBREEHIE, JE” TET L 0.0~0.8 THEEIT/hEW,
[ RiZIM P00, TREEEMEZHE C O—BEEO.CHHIC, TRIZPPEEDL
MEHR, Eio, EEMHIKR, VRRBSHRIEEEH, fidas s v oBEISOBAIERT 5,
Fh, Fo—bRMBRIIERLAY, o3 HFTbRHTELETES,

i} 3

APFREZITIICHID, TPHEEVLLZVIG) BABEFAREREFHERRICE EEH L RS
4. Fiflc, AREOERICCHNE WL ST LG RAREHARCESBL LT E T,

5 A X ®

MHEDEE : BT O, $AEE, 6~12, 110~120, 137~139, 141~149 (1980)

AATEERFAHELSES  JIS 28102 (1983), JIS Z8721 (1977), JIS Z 8729 (1980), JIS Z 8701
(1982), JIS Z 8721 (1983), HAHEGS

BEANMET, BAEE, 8T B XAt cbh sz KHoel, KMI1E, 36(5), 244~248
(1981)

—— “AMFIHOE” (5HEZ, BEx — HREEE, ZIAER, HEER SXMER,
FATHHAR, 241~255 (1983)

— MEEOMERF +— b, ERHR, W61 47379 (1986)

—  HMBHEOLDO L'a’b ZFERL O VEBRANOEHIC VT, 3TH BA¥S

38, p. 227 (1987 a)

 AAEEHAM ORIGE, #EAPTH, 347, 203~239 (1987b)

RoBertsoN, A.R.: The CIE 1976 color difference formulae, Color Res. Appl.,2(1), 7-11
1971

Pl BBCLZUEBL SEBRE~OBREL o'b" REED, L2 v VRER~OBEX—,
AHMLE, 40(12), 579~580 (1985)

2 NS K K. BEERE s v s v, H%FE 120386 (1973)
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Expression of Wood Color
— Simplified Method for Conversion of CIELAB System into
MunseLL Color System —

KitaMURA, Yoko

Summary

The color of wood has mainly been expressed according to the following three

methods :

1. the color system by L*, a*, b* (CIELAB)

2. the MuNSELL renotation system based on the three attributes of hue, chroma,
and value.

3. the specification system using names of colors.

Although the values determined by the L* a* b* color system which are derived from
the tristimulus values, namely, X, Y, Z are more objective compared to the others, it is
difficult for this system to specify the corresponding colors in practice. On the other
hand, results from the second and the third systems, both of which are based on color
perception, are subjective but practically recognizable as substantial colors. Therefore,
a method has been developed in which objective values from the L* a” b* system are
directly converted into MuUNseLL values, namely, H, V, C values. This conversion
method, which was exclusively developed for the measurement of wood colors, however,
is useful for other materials.

This method principally uses one chart to directly derive approximately correct
values of H, V, C from L*, a*, b* values.

The chart consists of two parts, one of which is prepared by superimposing
relationships between hue H and chroma C on a graph with a* as abscissa and b* as
ordinate, while the other is a calibration scale between L™ and V.

Four charts were prepared for sapwood and light color wood, for heartwood of
domestic tree and other species, for dark color wood, such as tropical species, and for

darker color wood species, such as Ebony (Diospyros spp).

Received March 30, 1990
(1) Wood Chemistry Division
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L*=50

H(HUE)

Photo 1. CIELAB Ok E <= vV ZOEME (H) & OBEE (EAK 1983)
CIELAB diagram with some loci of MUNSELL hue
L* : CIELAB DHHREE
Lightness in CIELAB
a*, b :CIELAB @ a*, b*7 u=7 4 7 % $5%
Each chromaticness indice in CIELAB
: 4, Hue
: B, Value
: ¥/%. Chroma
Y :#, Yellow
YR : &, Orange
R: 7%, Red

Q< m

P: %, Purple
B:#, Blue
G : %%, Green
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Color chart II for conversion of wood color values

Photo. 2-2.
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