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Response of soil organic matter content prediction accuracy to preprocessing
of spectra and feature bands

XU Li-hua, XIE De-ti
( College of Resources and Environment , Southwest University, Chongging 400716, China)
Abstract: In order to improve the prediction accuracy of soil organic matter(SOM) content, the spectral preprocess-
ing methods and the selection of characteristic bands were studied. Savitzky-Golay smoothing( SGS) , multiplicative scatter
correction( MSC) , standard normal variate (SNV ), standard normal variate+detrend ( SNV _Detrend ), first derivative
(FD), second derivative(SD) , continuum removal (CR) and kriging filter (KF) were used to preprocess the original
spectra of 33 soil samples from paddy fields. Feature bands selected by zonal extremum method were used to build predic-
tion model of SOM content. The results showed that the correlations between soil organic matter content and soil spectra pre-

processed by MSC, SNV, SNV _Detrend, FD, SD and CR had been significantly improved. The prediction precision of

model obtained by CR pretreatment method was the
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square errors( RMSEs) were 2. 240 g/kg and 2. 770 g/kg,
respectively. The prediction precison of the model based on
four zonal feature bands was much higher than that based
on four feature bands with maximum absolute values of cor-

relation coefficient and based on the 77 feature bands with
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absolute values of crrelation coefficient greater than 0.5. Therefore, CR pretreatment method and feature bands selected by

zonal extremum can improve prediction precision of SOM content.
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1.1 TEFANFIRERLTEENENSFT

33 MHHE T (0~20 em) KFE 4 TR A R
BT =IRE X R/ NI RAE M) R A A
SRS IATINT G , S IS 4o 0 Ak B S B i 2
By, — 1 HF SOM & & I , — 0 H T35 & 4t
RIIE , HIEREA SOM 7k 5 4% R A0 25 1ty
Mg KRSt A SOM A Y /M oK AE
G314 13,20 g/kg 32 40 g/kg, YI{E FIAR IfE 22 3 5]
H19.24 ¢/kg 4. 60 g/kg, fi & Al 43531 A 0. 97
g/kg 0.96 o/kg, B 5 RECH 23.89% .,
1.2 TIEHEARNENE

ez N d 25 E ASD ('Analytical Spectral De-
vices) > A1) 42 2 [ FieldSpec Pro FR 7% A%}
T A A R A 5O % (B K L 350 ~
2 500 nm) AT, WA K ASD LRk [
SETERG 2 =R I HEH AR ARk R
JI - AEZ 3 em, AT ST 130 em, PAZY 50° A4
£ IR HAR W5 B AR FIEIRSEEE L fRAIE
MW EIEE AT, G R i i K PH GRS, R/
FEbrvERR A 75 1%, R RERG 0. 5 h FHFRHERRGE AR 1 1,
ST AR A 1 S IR AR T A 10
W X AR G HEA T I 480 A B T BR A R R
TOT R A G i 4 B B AR A, SR 5 A0 175 e L
AR B GEAE  8 1] 400~ 2 450 nmHGRENE Jy 53
Friv s e (B 1) . JRIROEIE 5 SOM & & 7E i
A FARRIL T AARDC (K 2) BRI
JEE, SOM % i 50 HE SR 5 R IUMARBE A G



1342 IO R 2

2019 4F % 35 % e M

0.55
0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05¢2

e

4

I S S I S E— LN Y S I I S —
A CDEFGHIJKLMNOPQRSTU
1 (nm)

A :400 nm;B:500 nm;C:600 nm;D ;700 nm;E:800 nm;F:900 nm;
G:1 000 nm;H:1 100 nm;I:1 200 nm;J:1 300 nm;K:1 400 nm;L.
1500 nm;M:1 600 nm;N:1 700 nm;0:1 800 nm;P:1 900 nm;Q:
2 000 nm;R ;2 100 nm;S;:2 200 nm;T:2 300 nm;U;2 400 nm,

E1 TEERNRALE

Fig.1 Original spectra of soil samples
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Fig.2 Correlation coefficients between original spectra of soil

samples and soil organic matter (SOM) content

1.3 SEiEEiEmAL 2

435I SGS  KF . MSC SNV SNV _Detrend . FD |
SD Al CR J7iEx G AT AL B, KF H Ves-
per B S, SGS . MSC SNV SNV _Detrend , FD |
SD 1 CR 7 Fpiab By R 357 9C8, SGS Ak
A B T P D BRI D O T R A
TR BB % BEBUR IR, SeXt 350 ~2 500 nm A4 K7 A5 401
AT SCS Ak AL B, 4R J5 B HL400 ~ 2 450
nm [WEE, SGS WRFRZIh 2 B, & 1R/ H
9, WECRSAYALPEE 11, n] i deoR S A R )
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Fig.3 Correlation coefficients between spectral reflectance obtained by different pretreatment methods and SOM content
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FH R WA 3 0.6, T AT CR ALEE, HA 1
AN PEE R R R SOM 5 1 1M 56 R B K
T 0.6, HAHS/NT 0.6, FTLL, R 1 AIE] kb 2 J5
TR LR, T A XA AB TR e B RAE U B K BB T
iU N 0.5, WA T PR UEZ o 4 F 7 b 2 )5 1)
SOM 5 22t 1o % sz A5 R0 A 4[] 450 14 B AR o
VPRIV X BUVE A R AE I BB (n=4) , #5 T
AR PR B4 DX BT 4, DK 43 DX 7] B 2 F AH 4B
R IR —A 0 X, 25 TUA B 3 i e R A R AIE
WBWLR 1,

F1 6 MFAAEFEEERIG DL HOHERER
Table 1 The feature bands in the spectra obtained by six pre-pro-

cessing methods

SUSLipiRrS R B
ZICHU R IE (MSC) 493 676 1145 1875
FRUEIEA AL (SNV) 492 676 1145 1875

FRifEIE S AL+ 3 (SNV_Detrend ) 469 708 1 144 1399

—Br R (FD) 631 841 1399 2120
T SH(SD) 647 758 1415 1942
W42k LB (CR) 481 683 1987 2390

2.3 SOM & £ T4 & Xt F1 4b 22 75 3% ) i Rz
FIHZE 1 RRIE D B HE ST d5e /N — T [l A A2 7
BN ARRE R (R 2) . 6 FhTAL 3 5k, CR 7
PATHNH) SOM 7t WAL R RS T 5 /o AOORS BE ( A
EEFIIEEE R R* 43542 0. 728 F10. 666, RMSE 4}
B 2. 420 o/kg F12.770 o/kg) . FH A H 5K W] g
S A PR A5 R 4 W4 7 SOM MR W RRAE , Z8
MSC ., SNV, SNV _Detrend 3 Fh i kb ¥ 15 %] ) SOM
i TN AT (RS B Lb B i, bR s 4R g8 uF 4R
(1) R*¥IETF 0. 500, FHorr SNV B FINRS B A, b
FESER) RPFN RMSE 435124 0. 463 .3.398 g/kg, KriiE
£E11%) R*FI RMSE 434 0. 415 3. 667 g/kg, FD )t
TEARAFAY SOM & £ T IUAS B2 J v, SD S i 4R A5 1)
SOM 5 18 WUKS B2 &5 T FD i, FD JGig e AL
IESLER RS (02 th T AR AR i ) ) £ 2%
PFEATE], FD SEis I kA AR AR FE AN B = T
SNV il , an T g 551 5k & B, JCig Je 0 R 3
R SNV kRS B EE T FD 7k, i
BRI PeE REYEH T 0.8 LLE,

R2 6 MHLESER SOM SEMMHBE
Table 2 Prediction accuracy of SOM content based on six pre-pro-

cessing methods

Vick S Wi

TAL IR )y i " RMSE o RUSE

(g/'kg) (g/'kg)

ZICHURLIE (MSC) 0.465 3.395 0.416  3.664

FRAEIE AL (SNY) 0.463 3.398 0.415  3.667

PRAEE S+ L 0.467 3.387 0.418  3.657
(SNV_Detrend )

—Br A (FD) 0.532 3.175 0.470  3.489

ZBr35(SD) 0.537 3.157 0.490  3.421

R L BR(CR) 0.728 2.420 0.666  2.770

R* W2 R K RMSE /N TR 22

2.4 SOM & £ Tl 48 FE X 5 4E iR B B i fiz

FIH CR OGIEFAE 5 SOM & & HoA fi KAHE
B RHE R 4 S BE (N =683 ,690 698 699 nm)
FURTA A C R A AHER T 0. 5 W Be (34 77 4
B, Ho 48 AN B T 658 ~732nm BN ) Al
FHIX 2 ZHARAE 9 BE#E ST PLSR BERY O H 543 K A%
{EIEAS RN 4 o3 XERAE S Bl AT HU S (£ 3) . #E
UK BE M o BIMRHES 2 - 23 R B >4 A~ e K AH
O ZR e R X R U B > R O 2R B s XA R T
0.5 19 77 AN B, 3% U B L T 43 XOR i 2k BE B A
3 DXAFAE I B L e B RO DG R B304 %o B e 3 D BT
U o 33X AT RE AR BRI Sy B ROAH DG 2R B0 Xof {1 i %o 1oz Y JL
MEBZ M ESERRE , 5 KRR BRI
T SOM 75 s 7R I B RN 19 0 A1 R AE 4 A%
Btz (8] i 8 S A5 B B (R G R B4 X HE S
Fil2H0. 053 ~0. 614 ) o FIJ I BT A AH 3G 28 Hlo e 3 i K
T 0.5 WU BAT 2] T AR BIADRE B FL 5 R A g
Bl TOES AT RS SOM & 5 2 1] AY e BE 4k MR
TR
F3 CRAMEERESER R SRS OHM
Table 3 The effect of different feature bands on model accuracya-

fter CR processing

brsEdE LoaniES
R* RMSE(g/kg) R*> RMSE(g/kg)

AR KR 0439 3.476 0.361 3.832
2 X} (X 7 4 90 Bt

MR B4 A HE R 0.356 3.724 0.284 4.055
T 0.5 19 77 N B

AN IR BE 0.728 2.420 0.666 2.770
R? . IR7E ZB RMSE  F /N T iR 22,

FRIE D B
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SGS ALHIFAXF SOM 7 it 5 ik = [|] 1) AH 5
A I S B S KE R T SOM & 5 1 1%
JEIE Z [AIAH DGR (KF DG5S SOM & & (1 AH 5¢ R 4L
BRAXEMT 0.4) , X Ui SGS Fl KF 2 Fh 5 ik
XTI A A T AR A R IS FAb B 7%

MSC SNV .SNV_Detrend .FD SD F1 CR ZbFiJ5 ,
SOM & it 5 H Gk AR CHERRAS 2] 1T W Py,
A R BUR KA X EA B T 0.6, FIH b
Je GG ST SOM F f Tl PLSR 52 784 (oG B A
= B 5 & : CR>SD >FD >SNV _Detredn >MSC >
SNV, CR AbFH 5 15 21 1) S 5% ih Ze 247 B 5 i) iz e
FSCFRAIE | 2% 7 1 U T e e A FUI A B8 ( HE AR
SEHE R BG UF 4 A B E R B (RY) 43 5l A& 0,728,
0. 666 , RMSE 433l 2. 240 g/kg 1 2. 770 g/kg) .

X CR ALS #5615 50 SR 4 455 DXRHIE I
B 4 A KA 6 22 50 XX I 1) 38k B RN AH 56 &
BAIHERT 0.5 (19 77 DB AT PLSR 2245, 43
DXRFAE I BOARASE T o e PO TOOIIORG 5, X B FH 431X
W AB VLSRR RRAE 0 B, BETE 2275 JEAN [R] X 8] 4345 1)
JEIEXT SOM 5 8 FIFZ MR, X2 5 SOM & 2 T A
JEHAHRL,
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