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Fig. 3 Denoised first derivative of soil spectra under different soil matter

organic content levels and different wavelet decomposition scales

2.2 AEMNESBEHEARRSXETLE—MSHHL

EREEBRNS T SITE

WA T R AR AR BB A YE R N, DG S S 238 5 % g g
Y8 R R A T AR 38 A B0 B a8 B3 v DSR2 T R
AR FRET T BN U B R R B X ], 3K
SR BUR SR — A OB R 2R . R R AR5 DX (R 4 2 1 U
A, SRR R S W U B RGN R, X
e BRI miARS X R 55 1 i K e Rl g, )25
SR A SRR S AR R B, SR ML W
FHIEHE TR

B 3T LA, PARIEE 450~650 nm [y, J:M
J& P — B S EOE IS R R TT O Uk, B 2R
O3 A RAE A o T LA AR R B — B 5 RO T X AN
[F] ) A LI B K, BRSO R AR 25 S, ARSI
TEWIW O Hr ] X 562 nm AbZ2 AT GG R 25 S o i .
SR o 2R KA T AR W T b ) X3k 531 ) 0 082 7 1)
KW s, —Br- OGS E P TR, R B B
J BN [R5 A 1 SR i 7 25 St e S i 4 /), il 1
Wil 2% X3k 450~460 nm DL R4k 635~650 nm P, St
T R 25 A R . T, TRl Ly (561,
563), L, (560, 564), L; (559, 565)+++, L, (490, 634)HEm—
ADIFEHN s SRIGHT S B B BN AR 4 X JE] . SREL
XoF I A R MAC T AR

S; (562 —m, 562 +m) = J, Dy (A + dA O

1= 1,2,k; j=1,2,3,4,55 m=1, 2, =+, 72
K, Dy QO /MRS B — B SROEREE: i =1~%2
AR b DAY AR j=1~5 2R L 2
INBTRRBEG m=1, 2, -, T2 R TR X Ly ~ Loy

WL AT s — B EO6 38 1R DA [F] /) 8

IR EECE A B BN BT KPR 72 Sl
TR X SR AL AR A X ] A Ly (561, 563) A Hrs
YRR 43 30 7 08 1) L 33 1 nmc R 3 7 1) L3 0m 1
nm, EHETEE L, (490, 634), (WEEREUL. kR FEFH,
BUF R B S L, 2 nm A, 2 nm K, £ 71K
ZIEE 144 nm) . [ 4()—(e) TR T A [EAG HLB & K
R MRS R Y R I FUE R AR R . A
AL AR . AN RS T =1~5 I, W ARG BE AR
XN J , HR B B G K i, Hob, /N gy
R IZE T =135 2 i, Bl FLA3 DX () g gl A 0 088 0 s 5% X3
AR, WA 2R B TR R Ok R R, X5
FEIK AN S A JZ BT o TR I (9 795 000 0 5% DX 3 v it
JEE PR RAT O o T 24/ A3 kA4 T = 3~5 i, W AR
EOEE S SR PO Y

SCRTTAE T R KR A R S AR S A L B
BIAE RS, 5B ME 5 —(e) fim. WHTTRIE S, /)
W RIZE T =185 2 i, MICRBUMZ I A %, ko
B, RIURERRE . /DA ARIZE T=4 55 B, HC R 5
RO AL, I B X RN E LY &,
KRB L FRHE M 0. 880 HLE T REZ 0. 100, T 247N 43
28 T=3, FU4FIX[E B Ly (561, 563) ~ L., (518, 606) i,
CHPBLA3 IX I8 3 56 B A 2 nm 3 %5 88 nm B, AHIG R B
HHZRFE—0. 770~—0. 880 Z[Al/MiE i gh, Hdr, 210 X 6]
I B 518 ~606 nm Ay ] X 38, Lis (547, 577) ~ Ly
(532, 592)F, (RPFR> X [H] A4 52 92 M 30 nm 35 % 60 nm
B AHSE R B A HE AR E 7E 0. 860~0. 880 Z[A], JLH &
AR Loy (538, 586) 1, (st e A4 X a] il 7 55 96
JEh 48 nm i), HHSCRBGRR TR E/IME —0. 876 3, %
FHAZNBIHREECT , B PALTEE 538~586 nm P, #H
KRBUEAER F K by B F ke £, fEHIL
K MNERIZE T =3, BUFIX L Loy (538, 586) B, %t



Yivan N3 AV N
5514 Mg E 50IE i 103
200
@ 1401 (b) 1201 (c)
1601 5567 ke’ 1201 2100 1
g ——937gke’ 1001 %
g 1201 o731 gk
£ A8 e, 801
2 o 4202kg ¥ 60 4
£ 80 A 601 —25.67 kg’ —25.67gkg
oA 40 g ——9378ke’
0 20 —-731gke’ 201 —-7318%
-+ 420gkg’ o 420 ke
T T T T T T T 0 v T T v T v v T v v v T T r
0 0 20 40 60 80 100 120 140 20 40 60 80 100 120 140 0 20 40 60 8 100 120 140
Wavelength range/nm Wavelength range/nm Wavelength range/nm
120 1 (g . T
@ _—= 100{© =
100 1 =
80
80 1
60 60
— 2567 g'kg! .
40 1 os7eke 40 —2567eke
—— 9378’ 047 ake
o o] 9378ke
20 - 7.318kg ] 20 —--7.31gkg
----- 420 gkg’ e 420 gkg”
0 . . . . . . . . : . ; . : .
0 20 40 60 8 100 120 140 0 20 40 60 80 100 120 140

Wavelength range/nm

Wavelength range/nm

Fig. 4 Absorption area under different wavelength ranges and at different wavelet decomposition scales
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Fig. 5 Correlation coefficients between absorption areas and soil organic matter contents under

different wavelength ranges and different wavelet decomposition scales
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Extraction of First Derivative Spectrum Features of Soil Organic Matter
via Wavelet De-Noising

LIU Wei' , CHANG Qing-rui'* , GUO Man', XING Dong-xing" *, YUAN Yong-sheng'
1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China
2. Department of Resources Environment, Xianyang Normal College, Xianyang 712000, China

Abstract The hyperspectral reflectance of soil was measured by a ASD FieldSpec within 400~1 000 nm. Next, its first deriva-
tive of spectra were acquired and de-noised by the threshold de-noising method based on wavelet transform. From the de-noised
derivative spectra, absorption areas used as indicatoresas for soil organic matter content were acquired by numerical integration.
Results show that: (1) Because of much noise, it is difficult to identify spectra contour and features in the first derivative of soil
spectra resulting from different organic content levels. (2) When the scale of wavelet decomposition was 3, the threshold de-noi-
sing method based on wavelet transform can keep the balance between smoothing curve and holding spectra features. (3) Ab-
sorption area S(538, 586) is extracted from de-noised first derivative of soil spectra, and the coefficient of correlation between it

and organic matter content is 0. 896 3.
Keywords Vis/NIR spectrum; Soil organic matter; Numerical integration; Feature extraction
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