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BP neural network strawberry pesticide residue detection system
based on NRBO optimization

Du Wenbin Wang Wei

(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: At present, the main way of strawberry planting in our country is facility cultivation. Due to soil continuous
cropping, improper temperature and humidity control and other problems, it is easy to cause diseases and pests, and the
use of drugs by farmers has increased significantly, and the problem of pesticide residues in strawberries is more
prominent. In this paper, an electronic nose system for detecting pesticide residues on strawberries was designed. The
electronic nose system was improved to address the problem of poor recognition of the electronic nose due to the low
concentration of the volatile odor of the residual pesticide and its susceptibility to the odor of the strawberry itself.
Structurally, a bionic air chamber is designed by drawing on the structural characteristics of the human nasal cavity. The
structure of the bionic gas chamber was optimized using computational fluid dynamics (CFD) simulations to ensure the
quality of the signal at the acquisition end. Algorithmically, a classification model based on the trap-avoidance operator
(TAO) improved Newton-Raphson based optimizer (NRBO) optimizing back-propagation (BP) neural network was
established to improve the classification algorithm’s effect on the recognition of low-concentration signals. Strawberry
containing carbendazim and imidacloprid and their mixed pesticides were detected by electronic nose. The results showed
that the NRBO-BP classification model based on the bionic air chamber electronic nose had an accuracy of 93. 44% and a
recall of 94. 16%. NRBO-BP classification model was generally higher than the 88.33% of the PSO-BP model and the
83.33% of the BP neural network, and was able to accurately detect pesticide residues on strawberries. It can be used as
a rapid method for the evaluation of strawberry quality and safety.
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Fig. 1 Geometric model of bionic gas chamber
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Fig. 2  Air velocity distribution in square air chamber
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Fig. 3 Air pressure distribution in square air chamber
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Fig. 4 Air velocity distribution in bionic air chamber
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Fig.5 Air pressure distribution in bionic air chamber

B HLAE I B AR ] R A T A i 2

Z W # T Arduino mega 2560 S I A% . T 45 Hil %
AR AT SEHLZ 8] 09 T A 38 A5, {8 2 06 2 R B 1 132 B
(B TR AL SR A Y R BH, B R A JL AR B AT DR R AT
fRF T (B AR AL ) — I 2 AR A . R IR SRS A A 1 s
A — UK BT A RO 0 & 2% BT AL IR AF RS A SCAR S
o FAEREWE 6 s, TS BEME 7 iR,

Ble i ESY

Fig. 6 Physical picture of bionic air chamber
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Fig. 10 Changes in odor characteristics of strawberries

treated with 0. 5 mg/kg imidacloprid
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