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Determining the extent and location of Sunn-pest damage in wheat fields using machine

vision method, based on NIR aerial images
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Abstract

Sunn-pest after locust is one of the most damaging wheat pests and can cause a yield reduction of up to 50%.
Therefore, it may be useful for the management of wheat production to identify the foci of Sunn pests, determine
the degree of infestation of fields with Sunn pests and calculate the percentage of the infected wheat crops. In this
study, wheat fields were surveyed with the aim of monitoring and identifying areas infested by female pests using
a drone (quadcopter) images with the help of a near-infrared camera. Five irrigated autumn wheat fields in
Khorasan-Razavi province, where the presence of the Sunn pest was reported, were randomly selected and
photographed in the months of February, March, April, May and June. Seven spectral vegetation indices were
extracted and analysed. The features extracted by the hierarchical forward search method were analysed separately
for each farm and the most important feature was selected. Also, in order to detect Sunn-pest infected clusters in
the image of each month, models based on SVM support vector machine classifier with RBF kernel were used.
The average accuracy of this method was 97.5%. Near-infrared images were well suited to distinguish infected
from healthy clusters. Using SVM classification structures, a software code was created in the MATLAB
environment to calculate the number of infected clusters and the percentage of damaged wheat in each image and

obtain an estimate of the number of female insects.

Keywords: Aerial imaging, Sunn-pest, Support vector machine, Near-infrared image, Image processing.



