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Detection of fungal infection of pistachio kernel based on hyperspectral

imaging technique

Abstract

Inspection and deseaces detection of agricultural products is one of the important and
sensitive stages of post harvest operations. In this regard, hyperspectral imaging is a
powerfull method that recently was considered by researchers. In this research, the
method was used for classification of healthy and infected pistachio kernel by
Aspergillus Flavus, KK11 isolate. The imaging sysem was included a camera, a 25 mm
lens, two multi wavelenght filters, a lighting source, a personal computer, a digital
frame grabber, and hyper acquisition software. Eight differnet classes included; healthy
pistachi and infected pistachio in seven stage of fungal growing, i.e. 1-day infected to 7-
day infected, were researched.around 48 samples were considered for each class. Each
hypercube include 75 image layers, from 960 to 1700 nm with 10 nm intervals. After
preprocessing of the image in MATLAB 2010a software, principle component analysis
method was used to obtain the effective wavelenghtes for classifying the different
classes of the pistachio. There wavelenghtes, 1090, 1280 and 1700 nm was selected.
After extrating the different features from the selected wavelenghtes, the obtained data
were classyfied by artificial neoral network and K-fold cross validation methods. The
correct classification rates of the classifiers to destingush the healthy and infected
pistachio kernels without considering the infecting stages were 96.80 ang 98.55 %,
respectively.

Keywords: Fungal Infection, Aspergillus Flavus, Image Processing, Hyperspectral

Imaging Technique, Pistachio Kernel.
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