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Abstract: [Objective] The purpose of this article is to monitor cotton pest in field based on Logistic algori-
thms and multi-spectral remote sensing images. [Method] The cotton areas with insect pests were selected as
the research object. The multi-spectral remote sensing images of cotton field were acquired by UAV, and then
pre-processed. Based on the spectral characteristics of cotton pests, the Logistic regression model was
constructed by the reflectivity of pest-sensitive band and vegetation index to identify and monitor cotton pests.

[Result] The cotton aphid, cotton red spider mite, and cotton bollworm identification models constructed by
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the soil adjusted vegetation index (SAVI) model and the normalized vegetation index (NDVI) model were the

optimal models, and their accuracy for training sample and test sample reached 93.7% and 90.5% respectively

the recall rate and F1 value were 96.6% and 93.5% respectively and the determination coeffecients of

recognition models for three types of pests were 0.942, 0.851 and 0.663 respectively. [ Conclusion] This model

can identify the occurrence area of cotton aphid, cotton red spider mite and cotton bollworm, which can basically

meet the requirements of precision plant protection operation in cotton field.

Key words: UAV; Spectral characteristic; Remote sensing image; Vegetation model; Logistic regression model

algorithm; Pest monitoring
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Fig.2 Schematic diagram of sampling position of cotton
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Fig. 3 Orthophoto map of the study area
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Table 1 Absolute geographic location and directional uncertainty parameters
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Fig. 5 Estimation results of spectral reflectance of image pixel after radiation correction by BP neural network model
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Table 2 Comparison of the prediction values for the pixel coverage densities of four bands
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— HRZTMN#% Cotton red spider mite
— H3%4 I Cotton bollworm
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Fig.7 Spectral wavelength reflectance curves of healthy
cotton leaves and cotton pests
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Table 3 Comparison results of model classification

SLPRFEA WIZFAE A Training sample

TAFEA Test sample

N T b 5 g OF EEEN RE BRI AR
sample Health Sum Accuracy  Health Sum  Accuracy

RMSE=0.193 f#ffHealth 50 3 1 1 55 91.4 28 1 2 32 85.8 93.9 89.8
n=1 B, 3 46 2 1 52 224 1 1 28
B, 2 0 46 0 48 1 18 1 21
B; 3 2 0 40 45 2 0 1 16 19
K AISum 58 51 49 42 200 33 26 21 20 100

RMSE=0.187 fifHealth 50 1 1 1 53 93.7 25 I 0 0 26 90.5 96.6 93.5
n=2 B, 3 53 1 0 57 224 1 1 28
B, 3 0 45 0 48 2 1 29 1 33
B; 1 0 1 40 42 0 0 12 13
K AISum 57 54 48 41 200 29 27 30 14 100

RMSE=0.376 fit}#Health 67 6 5 280 83.1 22 33 2 30 75.1 90.4 82.8
n=3 B, 4 48 5 3 60 2 16 1 2 21
B, 3 1 25 1 30 2 220 2 26
B; 2 0 2 2 30 3 12 17 23
BAISum 76 55 37 32 200 29 22 26 23 100

1) Bl\Bzﬁ"B3 ﬁ\ﬁlliﬂ?iﬁiﬁ:i \#$élﬂ¢“%ﬁu7]‘$€4\ﬂi

1) B, B, and Bj; indicate cotton aphid, cotton red spider mite and cotton bollworm respectively
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Fig. 9 Accuracy of the occurrence area of three types of pests

243
R 2T L A 8 HRU o S DXIEE AT 1 A DG PR B [ 5 471
KL (CCF), 434 B B 1) A2 44 (19 A HH 52 U3 TR 1Y)
FHSGME, 25 R ILEE 100 H I 10 A %0, Radf e, AR AT
W 5 AR A HU) R AR S R Y B AL 25 A o Bl
I A HERS, A0 S AR LWk i R AR S AEAE 1 A A

RE R A KBRS AT XA ZAREE

FHR REUEF] 0.863, Fifi f5 B8 FEAK, Fdr S5 H8%
R AR A AE O R BT LR 1 0.394 32T BRI,
T AV 21 ik 5 A 4% HRU I R AR SR G RALTE 2 B
WARFFE A 0.35~0.40; I\ CCF #H e R #0748 1k Y 1
5 LbEdE >k E S 3 B B R AR WA LR AR SR A2
1% S

— 5% LFR Upper confidence limit —— & {%/% FER Lower confidence limit

a: HpigF MR 2L ik
Cotton aphid — cotton red spider mite

1.0 1.0

0.5 0.5

b: Al d—An 4%

Cotton aphid — cotton bollworm

c: R LWk —HR 4

Cotton red spider mite—cotton bollworm

CCF #% R2 %

Correlation coefficient
=)
=)
S

-0.5

—7-6-5-4-3-2-10 1234567

—-7-65432-101234567

5
—7-6-54-32-101234567

I

Lag number

i J

Lag number

10 3 MREREZREREXESH

s Jo o

Lag number

Fig. 10 Correlation a Analysis of the areas affected by three types of pests in cotton field
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