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AT BB A TN, IF S 0 R Bk ST X LRGSR T I i R A A i IX 7 6 A [ B 4 ) £
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PLSRAE X B UE M 43 51135 50.62 . 0.61F10.75, 2 {6 br I 2 15 b5 ol 5000 15 22 (1 LU A ( RPD ) 433313k
F1.94, 1.67F12.15, UiWIPLSRECHIH]IT T B AN Z 470 ; HIY T RIR2E (RMSE) {Uh1.32,
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WA, SRIF NS SR RHV/CHE Y . %7
BRI SR Lt R B 5 | ATHA
BLA SHEC A, SR 65 5 G0 Z 18] i PR
B EIRITE O, (B R T % £ T
IR By, O Rk il g A, 2
W 5 i P R g e TR A X A A € I 1)
. A, BT S 2 O R A 5 JE IR B
O, SRR ok~ Wik, 2
JH 8 32 B 485 F00IN - S8 0 €00 A7 A — L6 A S 4 1 [
R, A WA — S 0 P vk

AR Tz T A MO i T A Y i

/N_H ( Partial Least Squares Regression,
PLSR ) J7 ¥ HUfs 1 ARAF 9 OIAICR . )t 5
5T 2R, PLSRIT AT LA bb % v oy b it 4= 18 g
TR I AR 1 X A & i . 72 FIPLSR
TR 7 B 2k A B K T20 g kg B HIERE ST, A
PEU AT LA 4 3 T 3 B R 4 L PLSROY I
X B A0 S i Ak Bt A R AR, e

FI) T Ab S G 4 B AT AU BE L H — ke
F8BUCRVRFE 5 BE A PLSRAARL , ¥4 1] DLV Ay i A

LB & R X F e L) pRoy K I PLSRA AL 2 A
N8 268 = 0 7 B ) SR AR AR . SRS PLSR Oy ik I
MF g w2 S T m IR E. i 1%
A HLIET A SRR B RER o B TR AE I K 400 ~ 1 000

nmfSEIEIE RN, JF H EZEEFF640 ~790 nm
ST A R A I I I 3 B R 550 ~ 650 nmFil
750 ~950 nm '*, ARG G W% =645
XN F620 ~ 750 nm, 495 ~ 570 nm., 450 ~ 495
nm 7 XS BE S A PR . A B
HURE B & . RULAT L, R OG- T 20 A
AN [ BORT - S A 7 S0 B R B AT AT 1

P, ASBF 5T 2R R A T PLSRUT I Al +
SR B A O AR, IF 5 Rk
T, DA 4 99858 S8 R 0 6 10 R AR Ak — B o
TR R 1 7V o

1 Me5Tk
1.1 5 XA

W 5% XA T 5 B L XA BR B P D X
ETHEMTZRAEANEMRE ., BILE A28

FIARTTE, ARV VE 4 A %R PH B R 5% 7 A 46 X
(K1), &4EERAELL6 8 ~117° 15 E,

29° 17" ~30° 12" NZ[ul, &% XAV HARE
16°C ~ 17°C, 4K 350 ~ 1 400mm, J& T LAy
147 A 2 UM VR I A o SRR XM 20, A5
Wk . B AT, 1Lkl A MR LUK L R 32, B
B AMRE R R o 32, SR kb

Sw
iﬁm

& gm;"; LbSAnhul
/” Hubei

WiF2 Elevation /m
<100

[ 1100~200

I 200~300
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Fig. 1 Distribution map of soil sampling points
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1.2 HEaRES T

VAT RERG N B AR AR, SRR
WE% 8 T E B I CE T ORI BRI
Ko SREES A S KL SR
W R (R E R G2
SRR AN & Bk b BERAKBE A L BRI
72 SN 4 SR L BT 5170 o 73 -~ AT 1312 w1
BFRBMRE 1) U o R 2SR fE R
PR b . HE M | K RN R A5 . AR
KR RE, WFEIRE N0 ~ 15 cm, HRE
FEAT64 o R KT 5 BRI AR IR TS, 3l 10
HF100H . ALd, pH, AR, 2% . &
BEFN AP0 E I A S B RER A 73 AT T s )
O U £H B RO ST SO S
1.3 8GRI E 5 Munsel 27 5,35 3

B2 2 mmi B R SO AR NT cm, JE
FENT em iR B BEDE R &, RV s T
g, mOGiERE R EEASD FieldSpec4
Hi-Res Hi# G40, b6 i 40w I B YE Bl ok
350 ~2 500 nm. 34 SN Ok R v fil R
SOWI K RAT, 4 liCE T 58| EJ7 k450 M
R BT, ASDIEMG M 8 |, HOEKE TH &
7740 emib . BRRIBEATOGIEIN i Z AT, S L
AESHEAT IS HL AL E R AR RS OE , AR RS TE A Y
JE25 cm x 25 em 8 PR IES A PR UED
WA RAZ HIER MRS T, B e i A
A 900, RN A AR AR, JE204500
T, DA 202561 ih 26 A0 S B (AR R B S el
A 2. ASDUNE A5 3RS 1 - 198 2 T 4 i B
M) 5EBEAR, 833 PFEAL IE 5 3R A% - e i 7E A [R]
Bl SO A . TR SR T i B R R I CHR X
B0 B SR B S K 1 000 nmZ B G B %,
ORI PR LB g i =M B,
PRI, ASIF 58 38 B RS i B L 400 ~ 1 000 nm .
SRR R 2, %R B R R i A T W
AhER, S AL B 7 O Savitzky-Golay 223 2 i
(Zk2zmst, 9mFi) .

K H A B2 B R A B A5 BT 19 8 9 4F i
il ) o AR U AR AE A AROET (OGR4
300 ~ 4 500 Luxff ) X -4ere sk fr b, s
It sk X HV/Co SR AT E HHSMART
SENSORUFI BT, T itE, FIAHE

R 5 PLSRIE I 52 96 /R B (B (BN, 38 K 52
FERHMEMBUE R, TESEE/RKAE RS T, HIQ
FOPE, KRS [21 ] PR 7k HE
o7 A, 2.5YR=12.50, 5YR=15.00,
7.5YR=17.50, 10YR=20.00., 2.5Y=22.50.
5Y=25.00. VAICHI{E AT LB 3 F T35 A
AN T B A
1.4 REHL

(1) RGBEMITHE RGBEXRML . &
FVHE = b B £ X 0 I BE Y Bl (620 ~ 750 nm
495 ~570 nm. 450 ~ 495 nm ) NI R ILE
(X (1) ~xX(3) ), HTMHEHV/CH.

_ 1 750

R= Ezi=620 A (1)
_ 1 570

G= %215495 7\i (2)
_ 1 495

B = Ezi=450}‘i (3)

A, KRN U B, 2R BRI RS R
i, R, G. BAWE/RL, &, ¥ = 9By I 5t
FAH.

(2) R4 HitEASMR. G, BEX
M (4) , Bk h EPRARfE 6 R A ARCIE
XYZFXYZME 2.

X 0.412453 0.357580 0.180423][R
Y| =(0.212671 0.715160 0.072169||G| (4)
Z 0.019334 0.119194 0.9502271LB

SRJ5 , Mi4EMiyaharaflYoshida "2 2 H (%
N A SEMMNCIE XY Z 3 52 28 /R B0 i s i (X
(5) ~xX (14) )

fX) = 11559X%—-1695 (5)
£(Y) = 11.396Y5 — 1.610 (6)
f(Z)==1151oz§—-L691 (7)

A,
Hy = f(Xo) - f(Y) (8)
Hy = 0.4(f(Z2) — F(Y)) (9)

http: //pedologica. issas. ac. cn

0] AL



1414 +oHm o R 558
4, PLSRH P f MRS B A R A 45 58 LI

Sy = (8398 +0.832 x cos (8) )H; (10)
S, =(-6.102—1.323xcos (8))H,  (11)
H. VHICHREX Ny
H=lan () x50 (12)
V=rFf() (13)
c:fgié (14)

0 3 5 400 1 vh PR SRR BE I B S 40k
¥R i%2 (Root mean square error, RMSE )
PR, S IESCHR [ 21 ] PRI HV/CHEILE
KEEPE M S48, S8 (15) £ a Rt
BARE), PR ITA RS IE

AE = chlcz x [1 - cos (Z=aH)| + (AC)2 + (4aV)2 (15)

b, RN TR R S AR AL, T AN S
I e R =2 2, 3o TN RN S0 7 BR A 2 22
&R TN TSI A B = 22 . RMSE R (i i
AN, RIRETRDRS R
1.5 At/ ok

PLSRJE JEF P 7 $E B £ 5 Il I 8502 R A A
R, B ST AR M S T AT R A i
Z G TEAR B R G PR B — RGN R AR A A A R
R BisR A A i (R 3200 ), PR e
SRR B o3 A A5 20 00 B T 5 5 e R A AR B0 Y
R A M d o, e R AR B R - 2647 05 43
B 120 AR R R A LI TIE B BRI T s, B4A
E— DN EAINEE R REX, K R SR AR
B BR AEPLSRAE BT HE 2 4h, FHARER Tk
AFERTH R SR i, R X RE S AR
TSR0 ) w5 5 F00I B S0 B P R I L Ak bR . R
5% 32 5 FE 2 T RE 38 0 B R 0 gk —
WO AEAHIRSE % T v 43 0 S S
H. VHICIH 53K 400 ~1 000 nm Y S5 R
[&] (Y PLSRAK Y

JEPSE 280 ( Determination coefficient of cross
validation, ) . s XEHEY TR (Root mean
square error, RMSE,, ) , & {E b5 EM 22 5 b5 1
iR 289 L (Ratio of standard deviation to
standard prediction error, RPD) "7/, & (16)
g

SD

RPD = ——
RMSE

K, SDIFRIREE AR S E AR 2%

L5 RPD#E, HRMSE BAL, WAL, &
B LERED, 2MRPD=2.500F, ZHIRIAT LKy
BT ; 242.50>RPD =200/}, A5 ] LIAR - 1 7
M5 242.00>RPD = 1.800F, YT L4 by 0 ;
241.80>RPD = 1.400F, %45 AU AT DL 3 Bl kb Foi 00 ; 4
1.40>RPD = 1.00/}, Z#BEHAIAJ LLIX 73748 5 {H 1Y K
/N5 2YRPD<1.00MF, JZAEBRE & F 2,

TR K R AEMATLAB R2012a'
SERY, PLSRAYHEAE K Y6 UE7E The Unscrambler 10.1
rhogal, EFHIEf OriginPro 9.0, ArcGIS 10.2

TN

(16)

2z R

2.1 HHEE M ROGIERRE

- HERE S I A B MR ST TR E AR 1 TR .
pHAT3.96 ~7.60, FHIE N4.84, FI IR+ 15
R AHUBCEEIE20.57 g kg™, HHEAL T
SRES . AR RIEEORI A, Rk R, I
P EEUEERE L B (R)) 4t 4SS, R2
RN HEOR A MU & R ST A, AL
Jo e b e BRI L KA b, B A
+ . WA, ekt BRI a
e Wit WA KRB MEaL,

W 5% DX P4 B 7 6 4~ KU A A Ay S 1 8 2
(Munsell HV/C) W FR3fR, B TFEETLE
12.50%]20.00Z [A] @y s 2L a6, BRSO I #E4.00
£8.00Z [0, BEMEMEAEEAELO0EI.00Z
B T Han R XTA, Freee i wse . B
FEAE W = o TR A R RCR, RS B
W E TR,

http: //pedologica. issas. ac. cn

] AL



6 11 FlahE

o BETPLSRAY - S8 0 (5 T 7 vk B HL 5 0 R e 4t 1k ) X LAY 1415
F1 RESTEELREM
Table 1 Basic properties of the sampling soils
J& T I FHE P 2 l3; 3 i B
Properties Range Mean SD Kurtosis Skewness
pH 3.96 ~ 7.60 4.84 0.7 6.65 2.4
LR
Soil organic matter/ (g-kg™") 4.48 ~45.45 20.57 10.83 0.16 0.67
ZRi Clay/% 8.71 ~39.10 22.05 6.12 -0.1 0.06
¥k Silt/% 13.51 ~77.52 64.05 12.4 3.62 -1.85
ki Sand/% 0.10 ~ 59.01 13.67 12.26 3.02 1.97
2 BEBEHEXNIARXELERMHER
Table 2 Color-dependent properties of soils different in type
2 JE BlEREe| FE bR 22
Soil type Properties Range Mean SD
N A HLR Soil organic matter/ (g-kg™) 4.48 ~34.37 13.79 7.83
#13% Red soil
4%k Total iron/ (g-kg™) 23.10 ~ 106.20 57.72 18.20
B H LI Soil organic matter/ (g-kg™) 19.31~41.58 31.56 7.45
JKAG 1 Paddy soil
424k Total iron/ (g-kg™") 26.90 ~ 62.22 40.05 11.23
N H LI Soil organic matter/ (g-kg™) 21.61 ~44.70 33.16 16.33
WAEEE Yellow-brown soil
4%k Total iron/ (g-kg™") 35.21 ~ 49.40 43.3 5.98
HHLA Soil organic matter/ (g-kg™) 21.22~21.37 21.3 0.11
i £ Fluvo-aquie soil
424k Total iron/ (g-kg™) 52.11 ~54.34 53.32 9.10
H LB Soil organic matter/ (g-kg™) 7.28 ~32.91 23.13 8.64
248 + Purple soil
4=k Total iron/ (g-kg™) 20.80 ~ 59.33 37.49 12.97
HHLIR Soil organic matter/ (g-kg™") 8.82 ~ 45.45 29.74 14.14
HHE Yellow soil
4=%) Total iron/ (g-kg™) 52.69 ~ 78.90 64.02 10.04
#3 SZMHV/CEERER
Table 3 Statistics of the measured HV/C values
R AL 3 FHE b 22
Sample size Range Mean SD
324£/K H Munsell H 76 20.00 ~ 12.50 18.16 2.14
Z2EJK V Munsell V 76 4.00 ~ 8.00 6.68 0.88
329E/K C Munsell C 76 1.00 ~ 8.00 4.45 1.89
FTIEFEARTEA00 ~ 1 000 nmPE K N R LHEIE  dg,

Bt R SRR B TR R, AR X L s

WEH—2EMEMAY, £850~950 nmkibff

TE AN [ 52 1 4 f B W i U, S R 21 S SR AL
Bed BB, TEOGTE i 2 A AR R W I
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0.6
414 Red soil
- - - -JKFg 1 Paddy soil
...... #EAEE Yellow-brown soil
----- #1. Fluvo-aquic soil
0d  L~eeme - %+ Purple soil Lae=T
g | #IHE Yellow soil .- B
§ //:“- .’.._..
S L et e S e T
= P
= e
2 = e
% Sl
r 02 |
=9
0.0 ! : . : : )
400 600 800 1 000

B2 ANTa] R il R i

Fig. 2 Original spectra of soil samples

T4 EREBRANTRRERHBELS

Table 4 Statistics of soil Munsell colors predicted with the color space conversion method

FEA & L FEE
RMSE
Sample size Range Mean
76 13.95 ~23.57 19.25 2.26
76 3.69 ~ 6.00 4.99 1.79
76 4.24 ~8.30 5.79 1.92

Hrh A JHHTE B T13.95 ~ 23.57, iSEiH
A T12.50 ~20.00, —FZEH—E 20,
MBE R A, SO BE R 19.25, HSGE N
18.16, AMfF5E byt FEE P EE L AR, W
I, T A5 SRR 2 v — A . B RV R RO
il T°3.69 ~ 6.00, i SZMIE I FEl A T°4.00 ~ 8.00,
FOF-H4ME H4.99, SE{EA6.68, AIUL, FMN{EEL
SCAE R BS o R2 BEELC Y TR0 Rl Ay T4.24 ~ 8.30,
SENE Y 5 FEL A T1.00 ~ 8.00, €8, 28 2 i ks 15 0 %
(HCAATE—E W25, CHUMIAME }5.79, THSLIYy
i }4.45, CHIMEMIRZ1.34 8850, I, FE
AR UAFRIE H I R

MEG ISR (EI3) KA, @IRHME S
SR A 1E R BRUH0.30, F A5 R4 2% .
BV IR R BRA 500,67, B AR F I AR 5 52 I
AR FE MG CR, EEMVER 2T 1
2k, UL I TN Y B R S o R R C TN B 5 s
IR f 0 09 2 BORPIA 30,61, H CAH Ay T30 8 [ 4%

78 DTN ZS SErfon] DUAS 0 3R 40 i 3l 14
AL HARKESR.

e R ) O B A, i
R O O v, TR O, RS (R A T S R A
Z 51 S RosselZE 120 20094F (O RIFFY 25 S AH [R]
U, o R LAk EROOR AT LTI - 49 B0 11 S AL
{H R RRCR I AR
2.3 PLSREERITIN 1 850 (o 45

AR RS F5 0 25 SRR/ (FRS5) , FU
5 520 5 [ AE B 2 A, HOTOWE W B A T
14.42 ~21.96, T8 Flfw &, (HAE A E bR 15
BRI iR EA R — A, VR BE
Fl/rT5.12 ~ 8.21, U T RS E " 29— 5
JC, MR SSEE R KBOAER ;% EEECHY T
LRI 10.40 ~ 8.70, 5 S IAE 1% B 40452
L. PLSRFILFMAIH, V. CHFI{E 5 5L
PIE—%, ol W, PLSRFNAE A H{H 5 52 iE
- B B A [R]
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6 ZHMRARAE . BT PLSRAY T3 (. 500 J7 2 M H 5 68 R ELAGE B R LU ST 1417
Bas 2
E T o FEm A Sample points E o ks Sample points E e ffansd Sample points
£ - - -[A] 3% Regression line S |- - - [\[J3%% Regression line & gd—-- [B1J34 Regression line &
S |—1:1%41:1Line . 58—1:1&1:1une 8 1:141: 1 Line A
‘@ S 89 2
5 . M @ 13 H .
£ I . HE
ot § . . I § o ;6- . 'l/“, ’1.. '
28 . . =3 S 8 [ A3
= : ’ 2 & =2 ! .
Es e E: 5] 80
23 o . B S B = 8 H
s 2 ® - s g3 I & 24
& s . 5 & o e 2
W = e =8 _'~ ‘s M =
S : /. 9% P I
B . »=053x+9.68 5 e L e —032¢+436
3 154 R2=030 g g T B 5 21 R—o6l
":Q; . %4_ -t y=046x+189 g i
3 & greal R =067 %
= . . B So v . r :
15 20 25 > 3 z z 0 2 4 6 8
JWHAE WV SHC
Measured H value Measured V value Measured C value
K13 8 R P 5 IS X L&
Fig. 3 Measured HV/C versus predicted HV/C using color space conversion method
*®5 PLSRIMTIRRERHELER
Table 5 Statistics of soil Munsell colors predicted with PLSR
FEAS 1 bR SR T4
RPD RMSEcv
Sample size Range Mean Number
76 14.42 ~21.96 18.16 6 0.62 1.94 1.32
76 5.12~8.21 6.68 2 0.61 1.67 0.55
76 0.40 ~ 8.70 4.45 3 0.75 2.15 0.97

FIFHPLSRZL A3 vy A3 E . B BEHE
5 AR, PLSRAR R AE i -+ 1852 € /R B G,
MH. V. CEY, 38 XBIFE 28007 511550.62

0.614110.75, RPD/>#1ik%]1.94. 1.67. 2.15, ¥l
PLSR 5 0] LIAR G- M T + 3 R FE A, ] A%l
FHO SRR, AT LA DL 500 - 3R (A

Fz6 AETFUNFGEG L
Table 6 Statistics of s predicted with different methods

Fin e FHME T 2

Range Mean SD

R 4
1.73~11.43 7.07 2.14
Color space conversion
PLSR 0.31~5.63 1.91 1.12

8 F 5 45 0 1) 3¢ B K B Y RMSE 3k )
2.26. 1.79A11.92 M5 22 50, T PLSRE Tl 52 %€
JREBIAH . VAICIERMSE, X 1.32, 0.55F10.97
MRZEHIT, PLSRIEIWIRZE 56 R H DM L
WAL, Ko F/R, FAXH, V. C=A Bk
PEa Al A4S, -S4 (8 R T 3 6] b 2% T B
PLSRPFUM 5 22 W b /N T8 R G4k . I, PLSR
5 % T3 A T A ) 5 SRR G

MEHE A 25 5 (K4) Al PLSREUMHY
STIHA P E RBR 0,69, A8 L T (0 R i Hh7n
SO 0N, i A R A TR AT KR Y
PETE o BIEEA V5 0 5 40 1 0l B R A A T 245
AL, (HEIHZE 5 1 1R, WA A 100 5
PR 0 R G 4 1 T R 2 L C I 900 {5 5 DA
RA0.78, WMIHFES 11 LAEw U, UL
MBS B (EAREET, 2 TPLSR LM CHA
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2
e FEfh Sample points o BESh A Sample points * o FEfHA Sample })oin}s .
- - - [A] 3% Regression line - — - [}k Regression line 8 - -[HIJ3% Regression line 4
|—— 1:1%1: 1 Line 8F——1:1%1:1Line . A —1:1%1: 1 Line .
. I~ . ’,
. i s . i
-
g o % g 6 /.
2 1Z] 2 . 1
= 20 ” d | 4 = s e ®
e o A o
£ i = v |gs Pl
s E: . s, e .
B8 . s B g 7
o= 5% o = .
8% ot g > . %5 | 7
25 e 4 =3 =g $Y4.
2 15le .7 y=0.69+5.52 2 2, o . y=0.80x+0.89
& 4 R=0.69 Eat {; ooeg; +216) 3 . R=078
220, .
L]
R " . . . 0 ) A
15 20 25 4 6 8 2 4 6 3
SR HAE SRV LR CIE

Measured H value

Measured V value

Measured C value

14 PLSRTMIE -5 5 I E X P
Fig. 4 Measured HV/C versus predicted HV/C using PLSR

SR AL T 0 R e ik
3 1

AW (5 22 55 4 5 PL SR i + 39 351 (4
Z5REY], PLSREEHUN HIEMH, V. CHKR
B, %7 AR 3 52 S R BB R T A
RTINS BE = T R T, g R 5 sk
EHER/NTFOREG I, B FPLSRILS @R
ok A AE B RN TR], T DA 0000 200 S A A — k2
S, NEHDGHE | R R AR R R e 22
DU 5 T3 AT 2 5 e AR DA

M EHOEE R, BT ORGHIEIMCRAT
A TR e 6% S I R G B = A U BE T DG (5 B, 5
5 Ak B v pl G2 R A FIR ) % v 1 B AR, AN
XoF AN B B AR R AT R PR, EHRR TR
ARUE R o [RIET R T 3R SRk FH B P BeAA 21
. W3 UEEL, M TR R UL, AR
i FE RS a8, IPLSR )5 ¥5ia il 7400 ~ 1 000
nm {2 B R AR B, % T OGIEE B AR
oA AT . Pt, PLSRJy AT DLHE 4 b ifE 17 + 1
RERTRI

M AEIEF AR R R, — B HIEA
MUBT & . HHEERERE . Rk S, DL
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PLSR-Based Prediction of Soil Color and Its Comparison with Color Space
Conversion Method

LI Yichun"> PAN Kai"?> WANG Changkun' LIU Ya' WU Shiwen"” LIU Jie"> XU Aiai"”> PAN Xianzhang'’
(1 Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract [ Objective ] The color of a soil may, to a certain extent, reflect degree in development,
type and fertility of the soil. Traditionally, soil color is measured with the Munsell colorimetry, which,
though quite high in accuracy is time-consuming and low in efficiency. It is, therefore, essential to explore
for a quick and accurate method to measure soil colors. Nowadays remote sensing and proximal sensing
methods can be used to obtain soil information, and numerous attempts have been made to extract soil color
information from soil spectra. For that end, color space conversion (CSC) method is a commonly used one. It
uses mathematical formulas to match colors between different coordinates, so as to realize prediction of soil
colors. The first step of this method is to extract average reflectance values of the RGB bands from spectral
reflectance and then converts them into XYZ values in the CIE XYZ coordinate, and further into HV/C
values in the munsell coordinate. In this paper, a novel method was introduced to predict soil colors using
partial least squares regression (PLSR) of hyperspectral reflectance of soils, and then comparison was made
between PLSR and CSC in prediction accuracy. [ Method ] A total of 76 soil samples different in colors
were collected in the bordering area of Anhui, Jiangxi and Hubei province for the study, covering soil types
e.g. red soil (Argi-Udic Ferrosols), paddy soil (Fe-accumuli-Stagnic Anthrosols), yellow-brown soil (Ferri-
Udic Argosols), fluvo-aquie soil (Ochri-Aquic Cambosols), purple soil (Dystric Purpli-Udic Cambosols) and
yellow soil (Ali-Perudic Argosols) in the study area. After being air-dried, the soil samples were determined
in color through color matching with the Munsell color system, and their spectral reflectance was acquired
simultaneously with the aid of the ASD spectrometer. Then PLSR and CSC was applied separately to predict
colors of the soil samples. [ Result ] Results show that the PLSR model can be well used to predict soil Hue
(H), Value (V), and Chroma (C) with cross validation coefficient (R.,”) being 0.62, 0.61 and 0.75 respectively,
and RPD being 1.94, 1.67 and 2.15 respectively, which suggests that it is feasible to use the PLSR method to
predict soil colors and that the mean square root error (RMSE) of H, V and C predicted with PLSR was only
1.32, 0.55 and 0.97 units, respectively, and 0.94, 1.24 and 0.95 lower than their respective ones predicted
with the CSC method. The former, being 1.91, was 5.16 lower than the latter in mean AE, the mean HV/C
comprehensive index. Analysis of reasons for that reveals that PLSR uses the spectral reflectance information
of all the bands, while CSC makes use of mean reflectance of Red, Green and Blue bands only. Furthermore,
certain errors inevitably occur in every step of the conversion of CSC. [ Conclusion ] Therefore, it could be
concluded that the PLSR method is superior to the CSC method in predicting Munsell color of a soil. And
compared the conventional soil color measuring methods, this one saves time and labor by a large mirgin. So
this method opens up a new way for quick soil color acquisition via soil spectrum.

Key words Soil munsell color; Color space conversion method; Spectroscopy; Partial least squares

regression

(RIEHRIE: 1HA)
http: //pedologica. issas. ac. cn

0] AL





