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Table 2 Instrument parameters and requirements
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Table 3 Plant directory
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1 AR R o A6 FH R Limonium bicolor Kuntze 17 BEE Eaps Artemisia scoparia Waldst.
2 VA AE R Allium mongolicum Regel 18 oAl N R Lxeridium gramini folium Tzvel.
3 [ B R Thymus mongolicus Ronn. 19 b 35 B Artemisia ordosica Krasch.
4 ER SN 7 KRl Euphorbia esula Linn. 20 KE % ESEa Saussurea japonica DC.
5 Hiy ¥ - Kk RF Speranskia uberculate Baill. 21 3 25 Bl Artemisia sacrorum Ledeb.
6 Y FTHE TR Astragalus adsurgens Pall. 22 B 7R Z& 4 e AE R Heteropap pus altaicus Novopokr.
7 H X Glycyrrhiza uralensis Fisch. 23 sz #ipl Corispermum mongolicum ljin
8 ik A R Lespedeza davurica Schindl. 24 b5 4 3% T H B} Swertia diluta Benth.
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9 B R MR B SR Astragalus melilotoides Pall. 25 Nk ol e R Cynanchum komarovii Al.

10 [ KAFR; Cleistogenes squarrosa Keng 26 i B W B Parthenocissus tricuspidata Planch.
11 JorE AR Echinochloa crusgalli var. mitis 27 TR T 2 R Potentilla bi furca Linn.

12 el €A K AFF Agropyron mongolicum Keng 28 R 9 Z 3 SRk Potentilla anserina L.

13 R KA Chloris virgata Sw. 29 Y Y BT MRk Physalis alkekengi L.

14 I R T RAFRE Setaria viridis Beauv. 30 Y TH T SIS Ferula bungeana Kitagawa

15 KEZE RAR Stipa grandis P. Smirn. 31 ndasy i TE 18 BF Pharbitis nil Ching

16 % P 3R Tribulus terrester Linn. 32 Jb2EFH EHR Evodia lepta Merr.
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Table 4 Spectral Index
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Fig. 1 The original reflectance spectra of

desert grassland plants
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Fig. 2 Obfuscation matrix of random forest model

Note: the off-diagonal bubbles represent misjudgment, and the size of the bubbles represents the number of judgment. The larger the number of

samples, the larger the bubble
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Note: The blue column in the figure is the importance of the variable.
The larger the value of the variable, the stronger the importance of
the variable. The yellow column is the Gini coefficient. The higher

the coefficient, the better the classification cut

2.2.2 SVM 4 %AEH
F 5 AHFFI B gamma 5 cost N[ SRR B HIREK.
MHEF S5 PR Y %EPE gamma=1X10"", cost=100 fE K

SVM 432 RIS Rt % 2 B /N s B gamma=1X 107", cost

=100 12 SVM 73 KBRS UG S5

£S5 gamma 5 costiFE

Table 5 Gamma and cost

gamma cost error dispersion
T A 0052 4
DA s 00879
a0 i o2
I 0052
paot e o
DA 01099

Pl 4 Sy SR 1) BEAL SVM 43 26 455 700 1) YR VA 40 B < .
1 E AT 32 R HEAT 4 2 At, SCRR IR AL SVM 4y 2B
MREVE R, 18 P ER. A 8 M iRANIER
A4, 4% 15 R HSREARA 1 gt )y B 52 (6. 7%, &
FEARK 162, RHNFEALL 9,

SCHFR EHL SVM RIS EE A 0. 94, kappa RER 0. 94,
oW SCRE L SVMBE R & 0, BB AL I 1 IX 43 32 Flo
L7/

2.2.3 KNN 4 £ £ A

R 2 U E L R B A K (B, B 5 BRIR k(T

KNN 0 5 22 4]



682 ik 56 4

842 %

5 WA, Y k=1 B, KNN K&K B i i
(0.981 8), LI k=1 1EHIR £ {H,

P 6 S KNN 4325 B850 () TR 16 A0 MR B . el 181 6wl
32 MAEWIHEAT 43 2 it KINN 43 28468 B (9 TR VA S [ v, oo

12 iy A ES 2 iR A b 25 (16, 700) | 4 ffy HUSERR A
oL BRI H R (25 50)  AEAREL 165, IR HIBEARRL 3,

KNN 8 7 Fk5 BE Ry 0. 982,

Class

Variables

@
° class
* o PURRMEEAE
1 © EER
3 * HER
. 4 * HEFR
. . jtb 3 .
+ o BARBRRITE o
Py * . 5‘1")\
© EHBEEBT o A
* KEF © FLERRR
) o s YH
® L4 o AR o PATHE
L4 o RMEERK o VHE
o TRZEE o Al
o AT e EER
* REBH * BTE
s HE * WEH
Value
® 5
® 0
= ® . xiisz‘thﬁx“
=% & F2egfs5zZxEw
g X w B & Z %z\g_%if&

B4 ZHFEEH SVM ERREHEREE
Fig. 4 Obfuscation matrix of SVM model

KNN Regression Error
0.9 1
8
g
53}
0.8 1
0.7 1
T T T T
1 2 3 4 5
K

5 KNN#EHRZE
Fig. 5 KNN model error graph

2.3 TRiREMAE YA

S0 X0 T A s B B 00 O 1 R G R AE A
YRR SR A K AT . BRI A HE R0, M
YikNEEREAER, P DI 25 0T 06 3 B 3% i i
R EUR, 7ETE 6 (450 nm) 5 £0 96 (650 nm) [ 6 4 BN,
RS W OGRS RE . MM E 550 nm B 3T B ALK UK
WD AR S R B, 32 FhIBLE A W . KA S R R A
[ (R -7 Y S A N 951 8 R e v e A |
RHREZF. RER., Ty, fkd22 b6,

WA A B EE A A T B b, S BCSOE i BR AY

TE] WL By 5 T £ 4h 6 i B 2 6] 680~ 760 nm [ T
Rb o RO R AR BT B R TR A A S, X
Wy X 43 Al b 9 0 1 B WY )RR AR . R W G R A 5T W
R AW TS B R AR A S A A TR N, fE TR
B FEETABNEBREL, £ 680 nm B “aih”. T2
W TIRER MM YL S FHER R, MRtk EiE. K
B OWE RGN 2 Y RO A A A ) A R 2L A D B
SFMEEREE,

PELAME B EE SRR A K, Z T RAEEN, B
A R A TE (1 350~2 500 nm) & BT B Ak 4%
Wk, HAEY KWl ek R £ 2270 E. BOHA
0 R 10 RO B 9 8 2 B K S5 63 AT A D6 M 4y
Bro K10 MR Y )= G KE2Z R B E, H 10 Fay
SRR Ay E AR A SR 2 S OK MR R & . SRR 4
AL
2.4 TREEHMEYRIRER

AP L RRW] 3 Bl Ar RBIRIh, RF 43 JEAE S 0. 980
6, AN OOB 2 1.04% , KRR . REEXT T H X 32
P e LR M A Y HEAT AT X 43, X FEJE RF AT 2 41
BLHE—— BEHLIE £ FE A& (bootstrap sample) FI Fifi Bl 1 5 ¥ 1k
HEAT NG i RE R 5 A G, JF88m T H iy 4 g
1. H# %0 NDWI 5 PRI 7£ RF 1) Mean Decrease Accu-
racy 5 Mean Decrease Gini FEUE K & » ¥ B] NDWI 5 PRI
#RF BRI E R . LR, 28 EE T2
B RS T KR RAR, Hed 2 e B A8 & ok



%3 EAR

T B 5 AR 06 1 AR AL 23 Bt 1 IR

683

AT 2R RIAECIT K0 W B 22 5. R
X ek J2 AR 43 Y 8 A 23 U NDWT AR 43 28R /Y
HEERAR. J35h, KM DR A AL R IO
(38K BE - PRI TR PR A e 2 3 0 3 1 T TR
B AE Y A (REED 2601 b 3 AT s . B — ik
FCHU T 5 W 3a e B g s RS AE A A e B O
MAEXT 21 %~ RAZ L+ 20 BUR Y PRI RN 8 A )
GRS EE R R . AR T BRI AR A X 10 A Ok % R

I
w

A & B NDWT 5 55 58 B il & /K M R MRS s 4 |
SRR B R 3 R B 4 2 R R AT O B AR AR S BT, R B PRI
FEB R REHAR S . 5 A SCHL R %0 NDWIL PRI X 43
e T8 7 b AR 1) 2 A B O I AR D

SR RMERIN HEEH S =, ML SHELET
WA NIE 7 AR W, b S L K o U B Ay
B O S S AR AR W T s T RS ST A B BB A
L. FAESEY R LA . BOEIX )

class

Class

HE
LA
A

R
ety 7

L:t

o BURESILEAE -
. © R e J
. ° HEF
* o LIRS
) o HORBRIRIGIE o SnlUKi
° o o it

o EY BT o

* KEF

o ik

o M

o RSORBBEE
"B
B
MR N R

© REH

o Hi

Value
* 0
® 5
® 10
® 5

HEH
(g

Rt

AR
B
3Lt

Variables

® 2

WAL
AL

LE SN

WHTHE

EAIS8
ShUKEE

A

PN
© UATHE
&l ¥

&
iy

S

sk

6 KNN #2 R & 54 E

Fig. 6 Obfuscation matrix of KNN model
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Spectral Characteristic Analysis and Spectral Identification of Desert
Plants in Yanchi, Ningxia
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Abstract The desert grassland in Yanchi County of Ningxia belongs to the mid-temperate arid climate. Due to over-utilization,
different degrees of degradation has occurred, and the proportion of degradation indicator species has increased, resulting in large
differences in the composition of different desert grassland communities. How to distinguish between different desert grassland
plants and determine the Dynamic degradation monitoring of indicator species is the key to understanding the degree of desert
grassland degradation. At present, random forest (RF) . support vector machine (SVM) and K-neighbor (KNN) classification
models are widely used in the remote sensing classification of forest plants and crops. The classification and recognition effect is
good, but few studies on the classification and recognition of grassland, especially the desert grassland. Therefore, in July, the
ASD ground feature spectrometer was used in Ningxia Yanchi Erbukeng., Fengjigou, Gaoshawo and Mahuangshan. In the desert
grassland, a total of 442 spectral data of 32 species of plants were collected for spectral feature analysis, and 7 vegetation indexes
were selected: normalized vegetation index 705 (NDVI705) . green channel vegetation index (GNDVD ., photochemical vegetation
index (PRID), soil Adjusted vegetation index (OSAVD , visual pressure resistance index (VARD , vegetation attenuation index
(PSRD and normalized water index (NDWI) as random forest model (RF), support vector machine (SVM) model, K-neighbor
(KNN) the original variables of the model, classify and identify 32 species of desert grassland plants, and screen the best model
by comparing the accuracy of the classification models. The research results show that: (1) The spectral reflectance of different
plants is in line with the characteristics of green plants but there are obvious differences between the different bands of the
original spectrum of each plant, and the difference in the water absorption bands of the original spectrum of plants is obvious,
and there is a red edge blue shift phenomenon; (2) RF The classification accuracy of the three classification models, SVM and
KNN for 32 species of plants reached 0. 98, 0. 94 and 0. 98, respectively, and the recognition effect was good. However, the
three classification models all made mistakes in the classification of Artemisia spp. Judgment; (3) NDWI and PRI are the key
indicators to distinguish desert grassland plants in the importance of random forest model indicators, indicating that desert plant
canopy water and carotenoid content are important factors affecting the spectral classification of desert grassland plants. The
experiment uses a random forest model (RF), support vector machine (SVM) and K-neighbor (KNN) classification methods to

establish a classification model for main plants, laying the foundation for remote sensing monitoring of desert grasslands.
Keywords Hyperspectral; Desert plants; Classification model; Vegetation index
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