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Abstract

With the great expansion and evolution of computer science and
algorithms, its applications have become involved in most areas of life,
which has facilitated the resolution of many simple and complex issues,
including medical and agricultural applications for the detection and
diagnosis of diseases, which are important for early detection of disease
and measures to reduce its spread and treatment. This research allows the
use of artificial intelligence techniques to build a detection and

classification system for citrus diseases.

In this research, four intelligent methods were used to detect and
classify citrus diseases, using artificial neural networks represented by the
radial basis function network (RBFN) and the fuzzy radial basis function
network (FRBFN), with one of the swarm's intelligence algorithms, the
grey wolf optimization algorithm (GWO), which used to detect and
classify two groups, one for leaves, included three diseases: Melanose,
Sunstroke and Canker as well as the healthy leaves, and the second group
for fruits, included three diseases: Black Spot, Scab and Canker with the
healthy leaves as well as the healthy fruits. A collection of (1042) images
was used included (830) images of citrus fruits and (212) citrus leaf
image, then splitting the disease images into training and testing was
done, (21) features of the texture features of each image was extracted
using the grey level co-occurrence matrix (GLCM) and stored in a file,
after that, the features that extracted from training images were entered
into the neural networks and (GWO) to train them on detection and
classification. After that, network ideal weights were store with the best
location of GWO to use in testing phases and to calculate the accuracy of

detection and classification.



Then the two algorithm GWO and FRBF network were merged,
producing a hybrid algorithm called the GWO-FRBF method to improve
the accuracy of citrus diseases detection and classification. The detection
and classification accuracy ratio obtained was 99.41% for detection and
92.94% for classification and they were better than accuracy obtained

form the three methods that used.



