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REPORT UPDATE (500 words; summarize your accomplishments )

Based on the PCR results, five classes were defined for the Valencia variety dataset. They included 20 healthy, 20 HLB
symptomatic, 20 magnesium (Mg) deficient, 6 zinc (Zn) deficient, and 30 zinc deficient and HLB symptomatic. As
explained in the previous report, 30 textural features were extracted from the images.

A principal component analysis (PCA) was performed on all 30 features to have a visual characteristic of the samples. The
samples were plotted in a two dimensional coordinate system of the first and second principal components (PCs) and a
step by step classification model was designed based on this plot. Based on the model, all the samples were classified
into two classes of Healthy-Mg deficient class and HLB-Zn deficient class in the first step. Then, the healthy and Mg
deficient classes were individually recognized from the Healthy-Mg deficient class. Also, the HLB and Zn deficient classes
were identified individually, and the HLB infection within the Zn deficient class was identified as the last step of the model.
The best set of features and classifiers was identified for each step by comparing the results achieved using different sets
and a 5-fold cross validation model was employed to confirm the results. A programming code for the classification model
was prepared and all the dataset was divided randomly into two equal sets. Then the classification model was performed
on the first half, while the second half was used as a training set. The classification model was repeated on the second
half, and this time the first half was used as a training set. Based on the classification results, all the healthy and HLB
symptomatic samples were classified correctly with zero error. Also most of the magnesium deficient samples were
classified correctly with a 95% accuracy and only one magnesium deficient sample was misclassified in the HLB
symptomatic class. However, the classification accuracies within the zinc deficient class were comparatively lower than
other classes because either the zinc deficiency symptoms buried the HLB symptoms or their HLB statuses were
guestionable. A conference paper was prepared based on these results and submitted for the 2013 ASABE international
meeting. The paper was selected from sixty submissions to receive the IET Select Paper Award.

An imaging system for the on-the-go HLB detection method was assembled and tested successfully in the lab. A DGPS
receiver was added to the system to acquire coordinates of where the images were taken. Software was developed using
LabView programing to control the camera, take the images, and log the coordinates. The on-the-go imaging system was
tested on July 2nd, 2013 in CREC grove after sunset (9:00 PM to 2:00 AM). A total of 486 images from both sides of 243
trees in two blocks (10A and 2C) were captured and their coordinates were logged. The HLB statuses of these blocks
were updated in April, 2013 by a ground inspection crew in CREC who has monitored the grove continually. The imaging
system was mounted at the height of 1.6 m on a gator utility vehicle. The vehicle was stopped in front of each tree, the
illumination was turned on, tree images and coordinate were stored, and the illumination was turned off. Now the dataset
is being analyzed to determine its capability to identify the HLB infection.
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