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The potential for using remote intelligent monitoring systems to
monitor insect pests in apple orchards
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Abstract  [Objectives] To determine the potential for using remote intelligent monitoring systems to monitor pests in
apple orchards. [Methods] A double image acquisition system was used to collect clear images of insects which were then
transmitted for identification and recording. [Results] After setting appropriate parameters, the remote intelligent monitoring
system could automatically trap, kill, photograph, transmit images and collect insects. Manual identification and counting were
more accurate and more closely matched actual insect occurrence. [Conclusion] Remote intelligent monitoring systems can
monitor a variety of major pests in apple orchards in real time, thereby significantly reducing human and material costs of
monitoring. After training, feature extraction, structure building and model evaluation of insect images, computer software can
automatically recognize and count insects.
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Table 1 Species and quantities of insect pests trapped
Species Lepidoptera Coleoptera Orthoptera Hemiptera Hymenoptera Other items
. . 86 5 4 4 1 1
Quantity (species)
. 22 409 5090 1151 737 88 158
Total quantity (ind.)
xR2 FENXEREE
Table 2 Species and quantities of insect pests trapped
Classification Ladybug Syrphidae Grasshopper Mantis
Quantity (ind.) 222 50 22 13
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Table 3 Comparison of the species and number of major pests between
remote identification and artificial identification
- Date(month-day) 08-03 08-22 09-03
Species . Re:n_lote. _ Art.ificia.l . Re_mote_ _ Art.ificia.l . Re_mote. _ Art.ificia.l
identification identification identification identification identification identification
Halyomorpha halys 33 36 3 5 0 0
Erthesina fullo 27 31 3 3 4
Amsacta lactinea 13 19 5 6 0 0
Helicoverpa armigera 12 16 2 6 4 5
Gryllotalpa spp. 5 8 5 7 28 31
Coccinellidae 5 10 2 5 13 17
Gryllidae 1 3 9 14 29 36
Holotrichia parallela 2 3 ! 3 0 !
Chrysopa perla 1 2 0 0 1 4
Spilosoma niveus 1 2 0 2 0 2
Adoxophyes orana 0 0 0 0 3 7
Mantodea 0 0 1 1 0 0
Spilarctia subcarnea 0 1 0 0 0 0
Syrphidae 0 0 0 0 0 2
I;fr(;rillsz::its(i)rrlr(;ex of Morista-Horn 099 093 098
1 1-2 1
40 min
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Fig. 4 Linear regression results of remote recognition
data and manual recognition data
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