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	HEADLINE: Detection of HLB infected leaves using starch and pixel values
	TITLE: Sensing system for symptomatic citrus greening infected leaves using polarized light
	DATE: 10/12/12
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The amount of starch in several samples, which had been classified by manual scouting, was measured in Dr. Etxeberria’s lab at the CREC, Lake Alfred, FL. Then the pixel values belonging to the same punched area (which were used for starch measurement) of each sample’s 4 images were compared for the amount of starch. The results showed that there was no significant linear relationship between pixel values and the amount of starch.In order to find an angle in degrees that pure starch rotates the polarization light in our image acquisition system, one of the cameras was replaced with a portable spectrometer to measure the reflectance of the pure starch with a polarizing filter having different angles. The results showed that as the angles between polarizing filters increased, the reflectance also increased. The maximum reflectance occurred at 90 degrees and at 597 nm, while the starch was illuminated with 591 nm LEDs. Another interesting result was the very close similarity between minimum/maximum reflectance ratios at 591 nm, when it was calculated using spectrometer data and the pixel values of the images captured by the cameras.Another dataset of 90 samples including 30 samples of each healthy, HLB infected and zinc deficient leaves were collected from the CREC grove in August, 2012. Starch measurement was conducted in Dr. Etxeberria’s lab, CREC, based on one representative spot of each sample and images of the leaf samples were also acquired. Then, the samples were sent to the United States Sugar Corporation, Technical Operations for a PCR test of the samples. The initial comparison of the amount of starch and the pixel values confirmed that these values were not significantly related with each other.The analysis of the dataset included feature extraction, feature selection, classification and cross validation.  Along with pixel values, some textural features were extracted from gray, grey level co-occurrence matrix (GLCM), local binary pattern (LBP) and local similarity pattern (LSP). Each group of features were analyzed separately and also all together using five statistical methods of features’ ranking using Matlab to find the best features which can distinguish HLB-infected leaves from the healthy ones.  Also, seven classifiers’ performances were evaluated. Different kernel methods were used to map the training data into kernel space in a support vector machine classifier. Up to now, the accuracy of higher than 90% was obtained using the GLCM features and based on starch measurement results. Once the PCR test will be received, the performance of using all different combinations of features in classifiers will be evaluated to find out the best detection methods.
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