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(1989) (2014)
CM-600d Munsell  (H) V) (©) (MSE)
(RMSE) ( )
(GLMMs) MSE RMSE H
\Y% C
71.43% 63.49% 47.17% 39.24%
290 6 ( 2.07%) <= 7 289
27 ( 9.34%) “* 7z “ 7z GLMMs
(P<0.000 1) vV C
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Book H V C 3
( ) “*
7z Munsell
10YR Munsell “ 7z
3/6  10YR 4/6
2014
(1989) 1.2
Munsell 2015—2016 27
3
)
CM-600d
Munsell Soil Color Charts
3h 3h
Munsell
3
1 1.1
1.1 Munsell
(1989) 1.3
(2014) 1.3.1
CM-600d Munsell (MSE)
(RMSE)
MSE RMSE 0
5~40 1
80%
Munsell H 25
2.5R 5YR 7.5Y
2° C 8 mm H
2.5R 2.5 2.5YR 12.5 2.5Y
(CM-A177) 22.5t
1 1.3.2
(13] ““Munsell i
USB
SpectraMagic NX HV C HV C
( 7.6R (A) 1
6.5/4.3) 3 ( )
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2.5YR
5/3 2.3YR 4.8/2.8 AH=0.2 7.5R 10R 2.5YR 5YR 7.5YR 10YR 2.5Y
Av=02 AC=02 5Y 7.5Y  10Y
EC O D 10R 3/6 289
7.4R 3.4/4.4 A H=2.6 290
AV=0.4 AC=1.6
D( ) 2
x1 BB LR F ERN
Table 1 Decision rules for color contrast
AH 25 AH=2.5 AH 5
AV AC AV AC AV AC
=2.49 0~1.49 F =1.49 0~1.49 F =0.49 =0.49 F
=2.49 1.5~2.49 D =1.49 1.5~2.49 D =0.49 0.5~1.49 D
=2.49 2.5~3.49 D =1.49 2.5~3.49 P =0.49 =1.5 P
=2.49 =35 P 1.5~2.49 0~1.49 D 0.5~1.49 =1.49 D
>2.5 =149 D 1.5~2.49 1.5~2.49 D 0.5~1.49 =1.5 P
1.5~2.49 2.5~3.49 P =1.5 - P
=25 - P
F(faint) D(distinct) P(prominent) AV=249 AC=1.49 F
H
1.4 Excel 2016 (GLMMs) IBM
(GLMMs) Statistics SPSS20
(F) 0 (D P 1 2
( 2.1
) 15 28
(GLMMs) 426 37
RP R
Munsell ( )
HV C 2.5RP SRP 7.5RP 10RP 25R 53R (4]
RP 7
1.5 C
Microsoft C
x2 HE (hEWRELREF) MAX (FRiFELRM) BRSHIER
Table 2 Color chip distribution of Chinese Standard Soil Color Charts and Japanese New Standard Soil Color Book
H \Y% C
R YR Y RP =4 =5 =3 =4
426 71 142 95 41 71 180 246 287 139
389 56 146 95 7 85 169 220 287 102
R=25R SR 75R 10R YR=25YR 5YR 7.5YR 10YR Y=25Y 5Y 7.5Y 10Y =5GY 10GY
5G 10G 5BG 10BG 5B 10B 5PB N
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2.2 v C
2241 3

H 7.73 ~ 36.57 2.2.2 Munsell
1.01 0.4 MSE ( 4
RMSE 2.18 1.48 Munsell
0.16  0.05 v vV C
2.70 ~ 7.81 496 C 0.37 ~ H
8.59 2.93 3
v C MSE RMSE HV C 2.5Y
MSE 5Y
0.2(71.43%) 0.4(63.49%) RMSE
0.25(47.17%)  0.31(39.24%) C
vV C v
*3 BHEFHFRITSHLE
Table 3 Comparison of statistical parameters of Chinese and Japanese color charts
MSE RMSE MSE RMSE
H 7.73 36.57 18.27 5.95 2.18 1.48 1.77 32.20 17.26 6.6 2.34 1.53
v 2.70 7.81 4.96 1.36 0.28 0.53 2.23 7.84 4.99 1.65 0.08 0.28
C 0.37 8.59 2.93 1.96 0.63 0.79 0.43 8.55 3.00 2.11 0.23 0.48
4 289 27 ( 9.34%)
H
Y
V=2 3
v
v C 27
C v 24 C 1.5
C 4
C C H 4 7.5R2/1 7.5R1.7/1
C C 10R2/1 10R 1.7/1 C
Thompson ! ( 10R3/6  2.5YR 2/4

CR-400)  Munsell Soil Color Charts GLOBE
Soil ColorBook H V C (P< 0.000 1)

4 H V C H VvV C
(P=0.301 0.095 0.584)

A" V=2 3) Fernandez

Schulze!'” Munsell Soil 426
Color Charts v v 37
(V=2 2.5) C C

(C =4 23
5 290 3 Munsell
6 ( 2.07%) 6
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&4 Munsell ZHNEFHESKEEMNENRE

Table 4 Absolute deviations between Munsell parameters stated and measured values

H \% C H v C
1.04 0.45 0.58 1.05 0.24 0.33
H 7.5R 1.92 0.33 0.66 2.03 0.30 0.29
10R 1.36 0.35 0.45 1.64 0.26 0.32
2.5YR 1.09 0.51 0.52 1.34 0.27 0.44
5YR 1.33 0.55 0.78 0.98 0.26 0.41
7.5YR 0.81 0.47 0.68 1.10 0.24 0.35
10YR 0.74 0.55 0.78 0.80 0.22 0.41
2.5Y 0.62 0.50 0.47 0.50 0.20 0.27
5Y 0.76 0.45 0.33 0.57 0.21 0.24
7.5Y 0.95 0.29 0.31 0.85 0.21 0.13
10Y 1.03 0.28 0.27 1.33 0.23 0.18
v 8 1.02 0.69 0.49 0.78 0.23 0.25
7 1.08 0.63 0.27 0.82 0.26 0.13
6 0.91 0.46 0.39 0.70 0.24 0.13
5 0.88 0.26 0.57 0.70 0.16 0.25
4 0.93 0.08 0.81 0.75 0.12 0.38
3 1.09 0.39 0.79 1.24 0.21 0.60
2 1.58 0.96 0.96 2.08 0.52 0.73
C 1 1.72 0.46 0.25 1.57 0.28 0.19
2 0.99 0.45 0.37 0.91 0.25 0.26
3 0.80 0.46 0.54 0.89 0.24 0.34
4 0.65 0.46 0.70 0.82 0.22 0.41
6 0.80 0.41 1.00 0.94 0.19 0.51
8 0.95 0.44 0.99 0.91 0.16 0.47
*5 NEESKIEEREEFNERIWERD)
Table 5 Distribution of color chips with distinct differences between measured and stated values
7.5R 10R 2.5YR SYR 7.5YR 10YR 2.5Y 5Y 7.5Y 10Y
2 3 2 7 4 6 1 0 2 0 27
2 3 1 0 0 0 0 0 0 0 6
&6 MWMIEFRMOANE TN LA Munsell Zi e
Table 6 Munsell color of soil samples measured by two color charts and spectrophotometer
(cm)

0~17 2.5YR4/3  2.5YR3/2 SYR 4/2 2.5YR2/2 48YR4.1/23 F
17 ~27 2.5YR4/3 25YR2/4 5YR 4/2 2.5YR2/2 42YR3.9/2.3 F F
27 ~40 2.5YR4/3  25YR2/4 25YR4/3 25YR2/2 3.5YR4.2/2.6 F F

2.5YR 4/3 H 25YR 0~17cm 5YR
V/C 3/2 2/4 (2.5) V C

0~ 27 cm H F
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Comparison of Color Accuracy Between Chinese Standard Soil Color
Charts and Japanese New Standard Soil Color Book

YAN Zhaomin, YUAN Dagang’, CHEN Jianke, LU Yang, WENG Qian, FU Hongyang,
WANG Changquan

(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The purposes of this paper are comparing the accuracies and differences between Chinese Standard Soil Color Charts
(1989, abbreviated as Chinese Charts) and Japanese New Standard Soil Color Book (2014, abbreviated as Japanese Charts), and
determining whether the latter can also be used to determine the color of Chinese soil. Firstly, the Munsell hues (H), value (V) and
chroma (C) values of all the color chips of the two color charts were measured with the Japanese Konica Minolta CM-600d
spectrophotometer, then the differences between the measured and the stated values were evaluated by using statistical parameters such
as mean square error (MSE) and root mean square error (RMSE) with the help of a soil color difference grade standard (faint, distinct,
prominent), and finally the sources of the measurement variation were examined by the generalized linear mixed model (GLMMs). The
results showed that MSE and RMSE of the stated and measured values are shown in H as Japanese Charts slightly higher than Chinese
Charts. In terms of V and C, Japanese Charts is far below Chinese Charts, which are 71.43%, 63.49% and 47.17% and 39.24%,
respectively. For those color chips which are commonly used and have the same color hues in the two charts, 6 (only 2.07%) of the 290
color chips in Japanese Charts have distinct differences, while 27 (9.34%) of the 289 color chips in Chinese Charts have distinct
differences, but there are no prominent differences between the two charts. The GLMMs statistical model showed a significant difference
between the two charts (P < 0.000 1). Japanese Charts is more accurate in V and C than Chinese Charts, however, Chinese Charts has
more colorful chips with Chinese characteristics and is more suitable for the identification need of Chinese soil color.

Key words: Soil color; Soil color charts; Munsell color space; Spectrophotometer
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