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New dataset of 96 samples
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Sensing system for symptomatic citrus greening infected leaves using polarized light
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REPORT UPDATE (500 words; summarize your accomplishments )

The manuscript (which was written for ASABE transaction journal) was revised several times and the final revision was
submitted in March, 2013. The effect of random selection of 5 folds in the cross validation process was evaluated and the
results were added to the manuscript during the revision.

As explained in the previous report, a new dataset of 96 samples containing 20 healthy, 20 magnesium deficient, 20 zinc
deficient, 20 HLB infected, and 16 HLB infected zing deficient samples in Valencia variety were collected from the CREC
grove. The results of starch measurement for the second dataset were received in January 2013. Based on the measured
amount of starch in the samples, all healthy and magnesium deficient samples (based on the crop scouting) contained
less than 5 pg/mm2 of starch, and so they were considered as healthy. Also the amount of starch in all HLB infected
samples exceeded 5 pg/mmz2, and so they were considered as HLB symptomatic. Interestingly, only two out of 20
samples in the zinc deficient class and two out 16 samples in the HLB infected zinc deficient class contained the amount
of starch below the threshold, and so all other 32 samples in both classes were considered HLB infected based on the
starch measurement results.

The samples were also sent for the PCR test in January, 2013 and the results were received in March, 2013. PCR results
confirmed all the starch measurement results for healthy, magnesium deficient, and HLB infected samples. However,
those four samples which were considered HLB infected based on starch measurement in zinc deficiency class were
actually healthy based on the PCR results. The PCR results also showed that there were six other samples in the zinc
deficiency class which were considered healthy based on starch measurement experiment.

The samples images were calibrated to cancel the automatic gain control (AGC) effect as explained in the previous
reports and the textural features including Gray, GLCM, LBT, and LSP were extracted from the calibrated dataset. Further
data analysis will be carried out soon.

An on-the-go HLB detection system was designed according to the third objective of the project which is to commercialize
the developed prototype system that can be easily used by the growers for an efficient HLB management. Some
experimental images acquired using a color digital camera (Canon) in the field to determine the required specification for
the imaging system. Based on these images, a highly sensitive camera was chosen and a high luminance illumination
system was designed to make sure the camera sensor will receive enough light which will be reflected from the canopy.
The imaging system is being assembled and it will be tested first in the on-campus citrus grove to check the functionality
and then in the CREC grove for a final test.
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