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REPORT UPDATE (500 words; summarize your accomplishments )

PCR test results for the 90 leaf samples collected in Aug. 2012 were received and compared with starch measurement
results. The cycle threshold (CT value) which is the number of necessary cycles for the fluorescent signal to cross the
threshold was used to decide the samples’ infection status. The CT value below 33 showed HLB infection of the samples.
The PCR results were used as a reference for defining training and validation sets. The starch concentration for healthy
samples should not exceed 5 pg/mmz2, however, there were some healthy samples with starch density of more than 5
pg/mm2 which means that the reason of starch accumulation was not HLB infection. There was also one HLB infected
sample with less than 5 pg/mma2 of starch density which could be considered as an experimental error.

A pixel based analysis was performed to determine the HLB detection ability in each imaging condition. Two clusters were
defined for a K-means algorithm, and the clustered pixels were evaluated to determine whether the pixels belonging to the
same class (with prior knowledge) were clustered in the same cluster as well. The investigation showed that only the 591
nm (Min) images contained very useful information and classes were distinctive, however, for some samples, the general
average intensity of the image was higher and led to a misclassification of some healthy pixels in other classes, and still
the healthy and not-healthy (including HLB infected and zinc deficient) areas were distinguishable, when the clustering
was performed for individual samples separately. Then, the same textural features (as reported previously) were extracted
only from 591 nm (Min) images and a step by step classification method was implemented, in which at the first step zinc
deficiency was detected and HLB infection was identified at the second step. A best set of textural features was
determined separately for each classification step using Bhattacharyya distance feature selection method. Also
performances of seven classifiers (as reported previously) were evaluated to determine the best classification approach
for each step.

From the analyses results, zinc deficient samples were detected with an accuracy of 96.7%. HLB infection was also
detected with average accuracies of 90% and 96.5% for zinc deficient and non-zinc deficient classes, respectively.
However, the main purpose in this study was to detect HLB infection and not the zinc deficiency. Therefore, when only the
HLB detection was considered, an average classification accuracy of 93.1% was obtained, including 97.9% and 88.4%
accuracies for healthy and HLB infected leaves, respectively. A manuscript is currently being prepared based on the
above results to be published in the Transactions of the ASABE journal. An abstract was submitted for the 2013 ASABE
annual meeting in July 2013.

In Dec. 2012, a new dataset of 96 samples containing 20 healthy, 20 magnesium deficient, 20 zinc deficient, 20 HLB
infected, and 16 HLB infected & zinc deficient samples in a Valencia variety were collected from the CREC grove to be
evaluated and compared with the previous dataset from a Hamlin variety. Starch measurement for these samples were
completed and the samples were sent for a PCR test.
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