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Abstract: [Objective] Combined with the advantages and disadvantages of traditional and modern
agricultural pest monitoring, the method of monitoring pest and disease were discussed, which detected the
diseased citrus plants by UAV hyperspectral remote sensing technology and judged the disease species and
disease degree by artificial field investigation. [ Method] The original hyperspectral images were obtained by
UAV. After spectral preprocessing and feature engineering, continuous projection algorithm was used to extract

the feature wavelength combination which contributed the most to the classification of citrus diseased plants.
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Finally, the BP neural network and XgBoost algorithm were used based on the full band, and the logistic

regression and support vector machine algorithm were used to establish the classification model based on the
characteristic band. [Result] The AUC scores of BP neural network and XgBoost were 0.8830 and 0.9120

respectively, and the accuracy rates of both methods were over 95%. The feature wavelength combination of 698

and 762 nm was extracted. Based on this characteristic band, the recall rates of logistic regression and support

vector machine algorithm were 93.00% and 96.00% respectively. [ Conclusion] The model based on

characteristic band shows high accuracy in the classification of disease samples, which proves the effectiveness

of characteristic wavelength combination. This result can provide some data and theoretical support for

monitoring diseases and pests in citrus plantations.
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JeE Hi 2 &, 7 3 JZ 418 ReLu 305 K%L, ReLu
bR B A AR AN, T AR G Hb A e B Y 2K A
T BT A R B i Y RO 2, SRR A R
5BImMZE, A Sigmoid B BRI

&1 BP HENKEN

Table 1 The structure of BP neural network

SR (1Y) N S Y R WO R
Layer (Type) Number of input node ~ Number of ouput node Activation function
N JZE (4% H2) Input layer(Full connect) 125 32 ReLu
M8 )2 1(4%42) Hidden layer 1(Full connect) 32 32 ReLu
F& & JZ2(4 7% H2) Hidden layer 1(Full connect) 32 16 ReLu
i 2 (45 82) Output layer(Full connect) 16 2 Sigmoid

2.2.2 XgBoost H T XgBoost B SR %,
KA A Y S HOP PR I B, 53 1 S 3R A
RV AL RE J1 i KA. A, num_round (#4 1%k
&) M eta(77 > %) LR A TR E S, MR AUR
K. — % XgBoost Z AL D I 75 B Acd it
W% 44 R S5 H num_round 1 eta (1) HEHUE,
TR H AN S5 XgBoost HATEL S S HLbL G,
A H BB S0 : num_round=40, eta=0.06,
max_depth=7, min_child_weight=3, subsample=0.6,
alpha=0.125. AR MRAE 1) 70 24 LR 2.
Nz 2 o, MHAEE 600 ANFEAH, {H] BP #1421
25 XgBoost 5 R IE ) 7 K IR AZIL F] 500 4>
DA, {EZ 0 SO BEAS 1) 70 S UE I R IR

2.3 ETHFEREM D ERB LR

P m i BE R U R B A R, RE R
R AE 0 K I R Rl o Eh T R B SR AT TR
WK PERERAE, R, 75 BN RR AR A H 4 55T
HEAT S0 BR 5 B FD B R R B . IR RIE TS,
KAGFNGREATL 4 016 D (EES BRAEARS
2 008 4N, MARFEATL 600 4> (EFEFEA 500 4N, H
JREEAR 100 N FIALER[E “1.37 , Kl RN
LR 1 SVM 1, 15 tH 7 LAY, A A ik 4 2 s 3
WERS R A T, 45 SR 3. iR 3 Al AL, MIR4EAE
FREEAK N LR 5 SVM #5284 43 2 4 BU0 B FE A
(1) 53 2% 1E By 3 8 i, ALK T {8 R AR AR 1) 0 R
S

<2 BP #HZMKIN XgBoost JMiXLER CRIEEM)
Table 2 The test results of BP neural network and XgBoost (Confusion matrix)

#:78 Model T H Item T BB Predicted illness Tl 9 {@# B Predicted healthy &1t Total
BPH{I £ 4% H SN IR True illness 78 22 100
BP neural network ¥4 4 fe H True healthy 7 493 500
#7t Total 85 515 600
XgBoost H SN I True illness 85 15 100
HLSZ N B True healthy 13 487 500
#7F Total 98 502 600




% 6 ST, 285 T TN LB G I M S R ) 5 5 B 107
3 FHEEKT LR R SVM R4 R CREBER)
Table 3 The results of LR and SVM test bases of feature bands(Confusion matrix)

i Model T H Item T A &9 Predicted illness TN {@# & Predicted healthy &1} Total
LR H SN True illness 93 7 100
FLS N HE True healthy 44 456 500
1t Total 137 463 600
SVM H SN True illness 96 4 100
FLS N JEE True healthy 61 439 500
1t Total 157 443 600

24 ERIYRIT AT

4iit BP #H1Z: M %%, XgBoost. LR Al SVM 4 />
FERYAE M AR (1 73 SR 85 5L, RS v E A 4
b, BB R ILE 4. R 4 AT, BP #2845 45
A AUC 15474 0.883 0; 100 N IR FEA A 78 4
FEAS I 1E i, F60 4% 22 A FEAS T4 5, A 8]
(Recall) HA 78.00%, ZCRAEAL 1M 500 Mg HERf:
AR IR B 493 A, BEFIZFRIRKG. XgBoost
R AUC 34908 0.912 0, HAERATERIGERTE
Fr—— A &, XgBoost HH A B AT (KRR, HH
M #4 85.00% . % T 4K B BP #f 2 X 45 A1l
XgBoost 1A [ 43 FHER % (ACC) ¥ 95%. A
SCHIRRFE H B2 7R AT REER A R R AR,
BORA R R ARG, R, TN BP 4
I 26 F1 XgBoost 1578 1) A TA B BF 78 LK

R4 4 MEEITEE D

Table 4 The evaluation scores of four models

PPN FERR 42U Bt Full-wave band  4iF % BX Feature band

Evaluating

indicator BP Net XgBoost LR SVM

ACC 09517 0.9533 09150 0.891 6
Recall 0.780 0 0.8500 0.9300 0.960 0
Precision ~ 0.917 6 0.8673 0.678 8 0.6115
Fl-score 0.843 8 0.8585 0.784 9 0.747 1
AUC 0.883 0 09120 09210 09190

i 2 FAFAE K A0 LR AT SVM 43 S5 7Y st
BIRFEA A B 250 318 93.00% FiT 96.00%, 4733
HER R Y N 91.50% A1 89.16%, H1EE XgBoost 1]
Iy RAETA R (85.00%) 1y, FEANTE BIAHF T K
HAEAEFEREA K b, WER R AR T — 8. LR
I SVM 732 AL AUC 1E 5371125 0.921 0 1 0.919 0,
By A ik BOBE B BP #2825 fil XgBoost
B AUC 18, LR, 20k B 5 B R
K, R R Z 9 BAE BB ATIREK, MU R

FHETIRCR, L2003 K45 R TR, 2T
R I I8 B ) SR A 77 92 R 5 A ] R ) 32 4 (] )
Rl R IL FIR A RIRCR o AHIE FE I8 I SR 5
VETRUL H B RRIE B 698 F1 762 nm X AT U
o REBUR HA R

3 #ig

AL S R, A2 48 M T 1 2
B B A 2 e 2 B 4% 5 R R B S A
ANV, A 2 e B IE AL (K5E M600 PRO) fF
NIERET G B R DGIE BAR X (S185), R G
Hioet 2 1) G i R, 8 ENVI B 52
BP6TEAT O R 0 B, o ) 2 BEis U 1R A
SR TRAC B #R A, 15 JEOR B B AT DG
T EE A AT T, T A M. SRS
AR BURFE R K, F5 T 4 PB) BP #4200 2 B335
BT A BV XgBoost Bk HETHRFIE I B 132 45
[ A 5595 A SRR 1) B AL SRV A ST R AT A7 AR
5B (B ER BER) FEARI 73 SRR, 4 Fipi
R BRI 20 KRR, 22 T A BUE T BP A
22 25 F1 XgBoost By 57 1143 R AUC 15453
772& 0.883 0 A10.912 0, 73 RHERAF L)L 95%; F
TR ALE Y B Y32 48 [m] VA R S 1) B AL BREVE ST
TrRIEY, A2 GRRREA I 20 JUETR ) 70 ik
2T 93.00% F1 96.00%, iE ] T RHEB KA A A
Rk o ASHIT T 45 AT AR A AL el F4 905 L 3 A
FEHERT VR SRt — € I EEE A HEE ST .
SE R
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