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	Todays Date: Ehsani
	Organization: Citrus Reserach and Education Center
	CATEGORY: [Other]
	DATE: 7/14/2009
	HEADLINE: Two remote sensing detection methods may distinguish HLB infected leaves from healthy ones
	TITLE: Detecting citrus greening (HLB) using multiple sensors and sensor fusion approach
	PI: Reza Ehsani
	ABSTRACT: More field data were collected from HLB infected and healthy trees using the four-band active optic sensor that was developed during last year. Five different classification algorithms (support vector machine, k-nearest neighbors, Neural networks, Logistic regression, and Decision tree) were applied to the data. In the classification each measurement consisted of four reflectance values at 570, 670, 800, and 900 nm. In addition, 12 indices were computed based on these four numbers. Therefore, each measurement was finally represented with 16 different numbers. This was done for all classification methods except for the support vector machines (SVM) method; for SVM, only the original reflectance values were used to represent each measurement and no indices were computed.  The best classification methods were support vector machine and k-nearest neighbors. Overall, the best results (less classification error) were obtained when three measurements from each tree were presented to the classifier. In this case, the final prediction was decided on a majority basis, i.e. if the classifier classified two or three of the measurements as HLB, then the final prediction was HLB, otherwise the final prediction was non-HLB.  This result indicate that the sensor needed to collect at least three reading from each branch to do a good classification. A paper is written based on this results and is going through internal review. Also another four-band sensor was purchased. An additional four-band sensor will help in covering more area of the canopy during field data collection. A retractable mast was purchased to be installed on a moving plat form for the field data collection.   Initial work was started on the collection and identification of volatiles to see if unique chemicals are associated with HLB.  A preliminary collection using SPME fibers (pink label) exposed for one hour on the upper surfaces of healthy and HB leaves indicated that there were some differences in the volatile profiles.  Tree condition and sampling were not completely controlled so further efforts will be needed.  Some possible variants include upper versus lower leaf surface, more gas exchange occurs from the lower surface where the stomata are present, and the time of day, more volatiles are likely produced at higher temperatures but some metabolic pathways may be altered depending on the leaf temperature.  These variables will be tested as well as two sources of SPME fibers in order to maximize volatile collection.  After this information is obtained, another healthy versus HLB trees test will be run.  All data is being compared by gas chromatography and the healthy versus HLB comparisons also will be run on the lab bench volatile detection unit in California.  
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