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	TITLE: Sensing system for symptomatic citrus greening infected leaves using polarized light
	DATE: 1/13/14
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The first manuscript, "Citrus Huanglongbing Disease Detection Using Narrow Band Imaging and Polarized Illumination", was accepted on December 8th, 2013, for publication in the Transactions of the ASABE as a Full-length article.The vision sensor which was designed and developed for the real-time HLB detection purpose was first tested and calibrated in a simulation of an in-field condition at the laboratory using the dataset created on September 26th, 2013. Then it was examined under a real situation in a citrus grove (CREC) on November 1st, 2013. Two datasets for the in-lab experiment and one dataset for the in-field experiment were created, which contained HLB negative, HLB positive, and zinc deficient leaf samples. The HLB infection status of all the samples were confirmed by a qrt-PCR test. The preliminarily experiment showed that the optimum distance between the sensor and the leaf was 80 cm. Two simple image descriptors including gray values’ mean, and standard deviation were used for clustering purpose. The results showed that the sensor highlighted the starch accumulation in the HLB affected leaf very clearly and differentiated it from visually analogous symptoms of zinc deficiency. The HLB detection accuracies ranging from 96.7% to 100% were achieved for the in-lab and the in-field experiments. Compared to our previous study, the HLB detection accuracy increased significantly in both zinc and non-zinc deficient leaf samples.The second journal manuscript, “An Optimum Method for Real-Time In-Field Huanglongbing Disease Detection Using a Vision Sensor”, was prepared based on these results to be submitted for the Transactions of the ASABE. Also another abstract, “A Vision Based Sensor for Huanglongbing Disease Detection under the Field Condition”, was written and submitted for the 2014 ASABE Annual meeting to be held in Montreal, Canada in July 2014.In another study, the sensor performance was evaluated in two experiments. In the first experiment, the improvement in HLB identification achieved using the narrow band illumination and polarizing filters was compared with a natural imaging condition. A separability index was introduced to compare the sensor and RGB camera images of the sample in four classes of HLB positive, zinc deficient HLB positive, HLB negative, and zinc deficient HLB negative. The results showed that the proposed vision sensor significantly increased the classification accuracy. In the second experiment, the effect of starch accumulation on the images of citrus leaves and ground leaves were compared. The results showed that the starch in the ground leaves were more distinctive rather than un-ground leaves.A third journal manuscript, “An Evaluation of a Vision Based Sensor Performance in Huanglongbing Disease Identification”, was prepared based on these results and it is under the final revision. Also another abstract, “A Study of How the Starch Accumulation in Huanglongbing Affected Citrus Leaves Reflects the Polarized Light”, was written and submitted for the 12th International Conference on Precision Agriculture (ICPA) to be held in Sacramento, California in July 2014.
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