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Chromaticity of Macro-structural Patterns of Wood Tangential Section

XU Li, WANG Xin-yi, GUAN Xue-song, ZHU Nan-feng, XU Chang-yan, LI Da-gang

(Nanjing Forestry University, Nanjing 210037, China)

ABSTRACT: The work aims to explore the distribution characteristics of 12 tree species’ color in L*¥a*b* color space and
Munsell color space. In the meantime, a subjective color evaluation was conducted according to the aesthetic evaluation
scores of tree species color given by the participants. The surface color of 12 wood samples was studied by CR-5 color-
imeter, and the three color elements and aesthetic evaluation data were analyzed by SPSS. The color of wood samples
mostly distributed in the 5.40 YR-9.95 YR region was yellow-red, showing warm color and giving people a sense of
"warmth" and "cordiality". The positive correlation model between aesthetic evaluation and word color brightness is es-
tablished. It has certain reference value for seeking alternative interior decoration materials.
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Fig.1 Macro-structural patterns of the tangential sections of 12 wood samples




- 244 -

2020 3

2

Fig.2 Wood sample

C HV/C 1980
2.5
9.0R — 5 10YR
CR-5
CIE L*a"b" L
a” / b /
[6] [11]
L*a"b"
1—3
H =-0.03636L" +0.02663r —14.36 + )
0.09131760 +14.826
V =0.1002L" -1.16 2)

C =0.14397 +1.05460 —1.0226" +0.497r6 - 0.167 (3)

5

0= arctan (Z—*J r=va* +b° ¥V

H C /
o H YR
0~10
HYR(  5.6YR)

3 CR-5
Fig.3 CR-5 colorimeter
YR —10<H<0
AB 12 3 H+10 R 10<H<20 H-10
Y 20<H H-10 GY
2 [0 2
Commission Internationale de 1'Eclairage
L*a"b" CIE 1931 XYZ 21
L*a'b" L a’
b* 12 L*a*b*
3 H v 1—2
1 12 A
Tab.1 Tested values of 12 sample chromaticity parameters in side A
L'a’b"
L a* b* n d ¢
1 68.43 10.84 30.67 9.32YR 9.10 9.51YR 5.7 5.53 5.83 5.31 5.13 5.44
2 64.1 10.62  27.65 8.99YR 8.75 9.34YR 5.26 5.11 5.41 4.91 4.8 498
3 64.3 791  29.43 0.27Y 9.95YR 0.34Y 5.29 5.15 5.38 4.83 4.7 497
4 66.55 745 23.46 9.36YR 8.47 9.94YR 5.51 5.07 5.75 3.98 3.75 429
5 49.75  10.73  24.85 8.9YR 8.78 9.06YR 3.82 3.65 4.08 4.54 4.05 4.65
6 76.47 6.86 2337 9.25YR 9.17 9.33YR 6.5 6.40 6.59 3.9 3.77 4.10
7 65.69 899 2358 8.75YR 8.54 8.94YR 5.42 5.11 5.57 4.22 4.07 4.39
8 52.17 8.14  23.52 9.57YR 9.36 9.62YR 4.07 4.01 4.12 4.05 395 4.13
9 60.99 9.31 24.07 8.88YR 8.71 9.02YR 4.95 490 5.03 4.27 4.08 4.44
10 71.93 7.76 18.5  7.74YR 7.36 7.92YR 6.04 5.88 6.13 3.37 3.29 351
11 53.51 12 16.76  6.27YR 540 7.32YR 4.04 3.77 4.28 3.92 3.74 4.44
12 55.23 1335 27.15 8.29YR 8.09 8.49YR 4.38 428 4.44 5.15 4.62 5.49
L a* / b /
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Tab.2 Tested values of 12 sample chromaticity parameters in side B
L*a"b"
. . . H 14 C
L a b
1 68.48 11.03 32 9.51YR 9.38 9.64YR 5.7 5.55 5.86 5.5 540 5.61
2 64.23 107 2928 9.31YR 9.20 9.45YR 5.28 5.08 5.45 5.11 4.94 537
3 63.03 799 27.88 0.05Y 9.92YR 0.15Y 5.16 5.09 5.24 4.62 4.59 4.72
4 60.87  9.79 23.6 8.81YR 7.52 9.79YR 4.94 426 5.38 4.26 3.89 4.63
5 49.22 11 24.87  8.84YR 8.76  9.04YR 3.77 3.73 3.81 4.57 4.48 4.68
6 76.26 692  23.02 9.17YR 9.04 9.28YR 6.48 6.36 6.56 3.86 3.71 4.06
7 6593 894 23.16 8.67YR 8.53 8.81YR 5.45 5.05 5.70 4.11 398 4.21
8 52.15  8.25 23.59  9.57YR 9.50 9.64YR 4.07 4.01 4.12 4.08 4.10 4.17
9 56.72  9.98 2535 9.07YR 9.00 9.15YR 4.52 4.42 4.59 4.51 4.42 4.61
10 74.84  6.99 18.08  8.34YR 7.84 8.22YR 6.34 6.17 6.48 3.23 3.16 3.29
11 50.36 13.42 18.71  6.09YR 542 7.33YR 3.88 3.61 4.09 4.12 341 4.63
12 5483 1333  26.59 8.26YR 8.16 8.40YR 4.33 426 4.47 5.07 4.53 535
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Fig.4 L*a"b" color space distribution characteristics of 12 samples (side A)
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Fig.5 L"a"b" color space distribution characteristics of 12 samples (side B)
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Fig.6 Statistical distribution of lightness index (L*) and chromaticity indexes (a*, b*) of 12 samples (side A & B)
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Fig.7 Distribution characteristics of Munsell color space parameters of 12 samples (side A)
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Fig.8 Distribution characteristics of H, V" and C Munsell color space of 12 samples (side B)
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Y =2.339+0.602.X, (4)

Y Xi
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Tab.6 Analysis of regression coefficient

T
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Fig.12 Fitting scatter plot of three color elements of and
aesthetic evaluation
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